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HE one element that holds back all human prog-

ress, all development, all expansion, all invention

and discovery, can be exprest in a single word :

Habit. Nothjng is more deadly, nothing holds
you back, more than your habits. A habit steals upon
you unawares, ensnares you in its x_neshes, and before
you realize it, it has become a part of you. Most of our
habits thus stay with us till dcath puts a stop to them.
All of this is trite and commonplace enough, and has
been commented upon by philosophers of all ages.

Suppose you were to sit down for an hour, and sup-
pose yod were to give that time making an analytical
catalog of your daily habits, analysing each one care-
fully. Write down the most trifling routine—which 1s
but a habit—of everything you do from the time you
rise, till you fall asleep. You will find that it is an
undertaking of a vast magnitude. because each one of
us has several thousand habits, nine hundred of which
we are absolutely unconscious of.

Now after you have analyzed each and every small
habit, apply a little common sense to them, one by one,
and ask yourself if you cannot improve upon each par-
ticular habit. You may have to ponder for weeks at
a time over a very simple one, but if you pursue this
new sport to its logical conclusion, you will be rich and
independent in a few years.

Examples? Millions of them. To mention but a few.
Since the Jays of the old Egyptians, human beings were
in the ha¥it of using needtes with the eye at one end,
the point at the other. A young American, Howe by
name, after thinking hard and earnestly upon that
simple, innocent old habit, decided to improve upon it.
He placed the eye right over the needle’s point. Result:
the sewing machine, made possible by killing an old
habit.

For centuries people were in the habit of dipping
goose-quills and, later, pens into inkstands. A young
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Englishman, about 1830, thought the habit a bad one.
So he put the inkstand right tnto the pen itself—result,
the fountain pen. (P. S. Won’t some chap now please
put a blotter on or into our fountain pens, to cure us of
that other deadly habit: the blotting paper!)

Then there was the habit of putting tips on shoe-
laces that were made to pull off, instead of staying on.
So a young fellow, whose temper was aroused by trying
to thread a tipless shoe-lace into the eyelet of his shoe,
sat down on his bed and cussed lustily. Then he went
downtown, and made a model of the now famous Beaded
Tip. Doesn’t cost any more than the ones that pulled
off—but this one is on the job long after the lace wears
out. Oh yes, that young fellow, who slayed the antique
habit, is quite rich now.

For centurics women were in the habit of wearing
hairpins, the kind that, for just as many centuries, kept
on falling out, as quickly as milady stuck them in. An-
other young American, who noticed that the dance
floor was strewn thick with hairpins, picked up one
and thought awhile. Next day he invented a hairpin
with wavy prongs, instead of the old straight ones. The
habit of falling pins was cured,, and incidentally the
young man left millions when he died.

Then we have the lazy young clerk, who was peeved
because he had to copy the customer’s name from the
letter and write it out on the envelop. Humanity had
the habit of doing this ever since Pharaoh’s days. But
this young fellow thought that writing a man’s name once
was sufficient—without copying it on an envelop. So he
invented the “open face” or “window envelop.” The
massacre of that ancient habit made him so rich, that he
has to travel abroad, to escape being snowed under with
dollars.

Now suppose you get busy and kill a few habits.

: H. GERNSBACK.
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The New Croft Service!

The thing you have always wanted is here! We announce a new and revolu-
tionizing service in connection with the popular Croft Electrical Library. Every
Ready subscriber to this great reference library will now be given a personal, indi-
vidualized, consulting and correspondence service which alone will be worth
more than the price charged for the library.

TRETFE

THE LIBRARY FI'I‘ yourself for a bigger position by knowinz electrical prac- THE SERVICE
T e most popotar. of ah reference tice complete. Croft will teach you. He will take you in  Farh supscriver 1o the Library has
Ubrarles. - E{ght handsome volumes, quick, easy steps from the simplest principles to the complete Croft mﬁeermg Company for a pe-
| Pound in fexible Karatol 3000222 and economical operation of a great central station. The Croft- rod i.',é,'{.‘:,,’{,‘”{",:;, He may refer to it
‘ planatory {Hustrations. It stands su- . trained man is.in demand—he wins because he knows the “why”  ¥ith ol reading or study of the  books,
neering. 30.000 sets have heen sold  and the ‘“how’’ of modern electrical practice. co that 1t can render withia
to date. .. the scope of its work.

| Home Study Method

1—Upon application and without obligation or a
cent of deposit, the student receives all of the
reference volumes, eight in all. He can see what
he is getting and then fjudge definitely whether
or not he wants the Library and Service.

2—The subscriber is guided in his studies by a
© = ., well-organized, skillful engineering or-

- “ion under the personal direction of Ter-
¢ - oft. This organization is constantly in
touch with all kinds of electrical problems and
can give the subscriber practical up-to-the-
minute advice.

3—Having the reference volumes on hand the sub-
scriber can use any or all of them in his daily
work as the occasion arises. He does not have
to wait six months or more for information that
he needs at once.

4—He is not compelled to study matter with which
he is already familiar, nor to answer hundreds
of more or less irrelevant questions. Instead of
answering questions he asks them and thus ob-
tains only such information as can be of direct
benefit to him.

. Advantages of the Guided |

5—The student may proceed with his studies in the
sequence most suited to him. He adapts the
course to his own needs, instead of following a
set course of study which may not fit in at all
with his requirements.
| 6—Each subscriber gets individual attention and as
much of it as he may desire to have.

| 7—He gets the Library and service at one-third the
price usually charged for a high-grade course

|
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Method eliminates the unessential and concen-
trates upon what is of value to the individual
subscriber.

8—There is no time limit set upon finishing the
course-—no prescribed study schedule to be
rigidly followed.
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the Terrell Croft Engineering Company for a period of two
years. If satisfactory, I will send $3 in ten days and $3 a month l
until $27.50 has been paid. If not wanted I will write you for ]
raturn shipping instructions. . i
]
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10 Days Free Examination

We believe so horcughly in the Croft books that we will gladly
send them to you for 10 days’ examination. No money needed—
no obligation to purchase. Take 10 full days to examine the set

Home Address. .........ciiiiiiiiiinnennennnnn.

and to determine 1f it {s what you want. You are to be the sole ity State............. Cereerreee e
ﬁ;dge. :l you“dolm':.;J nd thci books l;l‘:;c bue;sc youthl:\;erever seen— Clty and State

e most practical, the most interesting, the most helpful—we will L %4 y
Immediately arrange for thelr return oy our expense i1 yon koon Where Employed....... e e RN
them, $3 a month for a short time pays for the entire set and the ' .

col ndence and consulting service. You cannot pos- Occupatlon ......... L P
ly make a ter investment. Send the coupon today.
© S&I7421
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Motorless Railway

One of the Latest Designs for Electro-Magnetic Railways is Illustrated in Detail Above.

© 1921 by Science and Invention

No Motors or Gearing are Employed in ‘l‘hi:. System of Propei!ing Cars :

by Means of Electro-Magnets, Placed Between the Tracks in the Manner Indicated. Only the Group of Track Magnets Directly Under the Car at Any Morment

Are Magn d. The Repulsi

and Attraction Forces Existing at a Given Moment, Between the Track Magnets and the Powerful Electro-Magnet or Magnets.

Carried Underneath the Car, May be Readily Understood by Studying the Diagrams at the Right of the Illustration, Remembering the B-uc Law of Mmeﬁsm'

represents one of the latest
ideas in transportation. It is
based on the principle that ac-
tion Or movement can be and is pro-
duced between an electro-magnet and an

HE magnetic railway shown in
the accompanying illustration,

iron mass or between two electro-magnets.

in contra-distinction to the usual elec-
trical railway with which we are all
familiar, in which one or more .high
speed electric ‘motors are used to drive
the car wheels thru a system of gears.
The present magnetic railway is known
as the “Leffler System.”

As in every magnetic railway sys-
tem, the individual magnets in the
street, which are- placed several feet
apart, are only magnetized in short sec-
tions as the car passes along. The
idea will bef ewident to anyone who is
familiar with the laws of magnetism.
Referring for a -mement to Fig 2 as
well as Fig 3A, it will be seen how

. o eiee e S

That—Like Poles Repel, While Unlike Poles Attract.

successive attraction and repulsion forces
are set up between the electro-mag-
nets in the track and the electro-mag-
net mounted under the car or engine.
The moving electro-magnet on the car
may be excited by direct current sup-
plied by a battery on the car.

Just how the car is propelled will
be understood from the following, re-
ferring to Fig. 3A. The first law of
magnetism states that like poles repel

(f unlike poles attract each other;
the arrows in the figure show, by the
direction in which they point, how these
forces operate. Starting at the left
hand side, we see that two north poles
are opposite each other at the moment
selected for our cut, and that they tend
to repel each other, while somewhat to
the right a north pole is in juxtaposi-

is south also causing repulsion (like
poles) ; at the extreme right we have
attraction between the unlike poles once
more, S above and N below. .

As the electric current is past thru
the windings of -the armature, the
downward projecting poles on the ar-,
mature become polarized in groups, of
three to four to a group, as indicated by
letters N and S; the center of the,
groups being the most highly mag-.
netized. These groups of polarity ap-
pear alternately every two and a half
feet, or half way between the magnets
in the track, which in turn also become
magnetized, as indicated by the let-
ters N, S, on the track magnets. Op-
posite poles are attracted, while like
poles are repelled, both forces acting
to move the armature and thus the car,

tion with a south pole, causig attrac-_in the direction indicated by the ar-

tion, A little further to the right we
see that the south pole ahove is also
in proximity to the central pole, which

209
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row. By reversing the current in the
armature, a quick but easy stop can be
(Continued on Page 271)


www.americanradiohistory.com

- The Power of Lightning

T is not difficult to picture the terror
I of prehistoric man in the presence

of the unleashed forces of nature
and the awe in which he held thunder
and lightning. His primitive fears were
handed down through the ages to take
shape in Thor, the Norsemen’s God of

Thu
age
whc
tect
der
as i
low
cert
mar
bheer
at 1
vivi
I
side
flew
and
clov
to
wer
tion
rod:
tica
deci
exte
age
hav
pro:
T
to 1
ligh
of 1
by
cau
clec
1]
disr
way
tial
whi
tion to the distance 1n air a certam
known voltage will jump, we arrive at a
figure beyond all reason when comput-
ing the potential of a flash several miles
long. Flashes of this length are not
uncommon during the course of an elec-
trical storm as all will agree who have

By A. H. SCOTT

considered tlie matter at all. Consider-
ing for instance a flash of from two to
three miles in length, it would require
approximately one thousand million
volts to lcap this space or enough volt-
age to kill tvvo milion human beings,
allowing five hundred volts as sufficient

to cause death, if all were to stand in a
continuous line with hands joined. If
only a small amount of current
flowed at this enormous voltage for
only one one-hundred-thousandth part
of a second, the destructive force

210

would equal that caused if a fourteen

hundred ton ship could be dropped from
the cloud from which the flash came.

A still more vivid idea of the force,

which would be liberated if the first

supposition were true, may be gained, if

we imagine two one thousand-ton trains

richino taward each ather at a enred of
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piece of carborundum, which is much
harder than the glass, strikes the bot-
tom of the bottle, a slight scratch is
made which causes an equalization of
the internal stresses so suddenly that
(Continued on page 257)
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Hay Fever—Its Cause and Cure

1
1
1
1
1
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g oul @o a1 U st e see weeeey
of the fair earth from above. A glisten-
ing powder in the imperceptible breath
of the air, these billions and billions of
po'len grains float about. They are tiny
Montgolfiers, and especially those of the
pines which have two such balloons in
which the air is heated to a higher tem-
perature than that of the surrc_mndmg
atmosphere by the sun. This lifts the
pollen high into the air but at dusk it
sinks back to the earth. The cooling of
the atmosphere at night forces it down,
and when the first dew drops appear
like diamonds upon the grasscs, it has
completed the journey and has arrived
at its destination. How far it has been
carried in the sunny ether, bathed in
light and heat, who can say? Many of
the sartillas become lost in the dizzy
heights, come down upon the far
stretching mirror of the sca, or a sum-
mer thunderstorm overtakes them in
their daring flight, only to hurl them
down with torrents of rain. This im-
parts- a yellowish color to the draining
waters.

That dust, coming from the _ﬂower,
is the pollen, which, after fertilizing the
flower, allows the pistil to produce
seeds. In the flowering grasses the an-
thers are held suspended by long fila-
ments which, by the slightest breath,
are «sct in pendulous motion. Then the
anthers discharge their pollen into the
air. In other plants the pollen, as soon
as it is discharged, collects in some
moist frece spot of the flower, to await
more favorable conditions for dispers-
al and when the conditions are right,
the wind lifts the dust-like particles
from thcir temporary resting places, and
carrics them high and far upon their
long journey.

Thke purpose of this airy trip of the
pollen is cross polleration and it consists
in tho sceking of the stygma of the same
kind of a flower in order to fertilize it.
Many contingencics must e considered
in these so called wind pollenators. For
the pollen to fu'fill its purpose it must
find the same kind of a flower from
which the pollen originated, and the
flower must be rcady to be fertilized.
And this as a rule, is more or less an
accident, and to make this probability

By Dr. ERNEST BADE

Many Persons are Susceptible to the Protein Con-
tent of the Wind-Blown Pollen from Certain Flowers
and Grasses. Several of These Pollen a-e Shown,
Greatly Magnified, in the Above Illustrations Made
by the Author in His Investigation of the Cause and
Alleviation of ‘‘Hay Fever.”

more of a possibility, all wind pollen-
ators expend most of their energy in
producing enormous quantity of pollen.

The. pollen of the varieties carried by
the wind, is always dry and very tiny,
but other plants produce other kinds of
pollen. Here it appears as a gelatinous
sticky mass, clubshaped or crumbly par-
ticles. Those plants which produce their
pollen in the last mentioned class belong
to the largest of all plant families. Un-
der these conditions the pollen is car-

Longitudinal Section Thru Nose and Mouth Cav-
ities. 1—The Pollen Enters with the Breath,
and Passes Into the Olfactory Cavity, as Indica-
ted by the Arrows. 2—The Olfactory Cavity
with the Olfactory Nerves. 3—Canal Leading
from the Mouth to the Olfactory Cavity,

ricd by insects, but all these plants do
not produce anywhere near as much
pollen as the wind pollenators. The
latter only comprise about one-tenth
of the other plants.

Observed with the naked eye, one of
these pollen grains is too small to be

212
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other ornaments comporsing'an ar'tlsti:
network; regular geometric figures,
warts, knobs and other delicately sculp:
tured designs are also often found on
the membrane. These serve the pur-
pose of attaching themselves to the hairs
of insects that happen to visit tte flower
and are deposited by them, tl-'o uncon-
scious'y, on the stygma of other flowers
of the same species.  When the pollen
has reached its destination, it opens its
membrane on one particular spot and
the contents of the pollen grain comes
forth as a rapid growing thread peue-
trating the stygma, style, and ovary un-
til the ovule or egg of the flower is
reached. This it penctrates and the
nucleus of the pollen fuses with the
pucleus of_the ovule, the flower is fertil-
ized, and it begins to develop into the
sced.

At present but few pollen grains have
been chemically analyzed. In the dry
state they contain inscct food and it
consists of 16 to 30 per cent proteins,
1 to 7 per cent starch, 0 to 15 per cent
sugar, 3 to 10 per cent fat; the ash con-
tent is very low (3 to 9 per cent); it is
rich in phosforic acid, potassium, and
magnesium but poor in lime-content.

Many persons are susceptible to the
protein content of the pollen, and es-
pecially of those pollens produced by the
grasses. When such a person comes in
contact with such pollen hay-fever sets
in. The active proteins have bheen iso-
lated and so were able to be studied.
One drop of this substance in an ex-
ceed’ngly dilute solution when placed in
the eye or upon the sensitive membrane
of the nose, produces swellings in these
organs, they become red and cause an
itching as well as all of the characteris-
tic symptoms of hay-fever. The tiny
and minute floating pollen grains of the
air produce the same symptoms, and 40
to 50 are sufficient to produce this
sickness in an average individual, while
2 to 4 arc sufficient ... » sensitive per-
son.

Those who have be:-
sickness will surely faun its vieo o
when nature has put on her testive
tume, when everything has becomec

Contnued on page 263)
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Did You Ever Sto, nlf to Think What a Wonderful Machine Your Watch Really Is? Imagine Yourself a Px;my, Like the Characters In the Accompanying

Story, and You Wi

be Astonished Indeed to Learn of the Marvelous Speed Attained by the Balance

Wheel for Ezample, and the Number of

Point on Its Rim Will Have Traveled in One Year—or Even a Month or a Week. Most Remarkable of All Is the Fact That the Ave-age Watch Is Clemed

and Oiled But Once a Year or Less Frequently, and Still We Humans E

Xpect
Keep “Perfect Time’ Year In and Year Out.

This Ma-velous Vest-Pocket Machine to Fo:get Friction and Wear, 80 as to

Visiting the Inside of a Watch

E are all of course familiar
with machinery, particularly
P with respect to the noise and
whir of spinning pulleys and
gear wheels in machine shops
as well as locomotives, automobiles and
various other commonplace mechanisms,
which greet us daily on every hand. But
did you ever stop to consider what a
wonderful specimen of fine machine
work you are carrying around on your
person every day—I mean your watch
or timepiece? Even in the dollar watch

there is a refinement of mechanical pre-
cision and workmanship which is hard-
ly approached in any other instrument
used by man, or at least commonly by
the public. for now, practically every-
one carries a watch. Not only does the
modern watch represent a beautiful
piece of microscopic workmanship, but
it is really astonishing, when we come
to realize the intricate forces, which are
constantly at work in our busy little
timepiece, to which we pay attention
only when it ceases to run or when we

213
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read the time indicated. The laws of
mechanics as applied in the modern
watch, if carried out proportionately in
our larger machines, would spell instant
disaster, for they would tear themselves
to pieces trying to keep up with the
watch.

Imagine yourself, in a dream, as a
pigmy making a visit to the inside
works of the modern watch. Long be-
fore you reach the towering metal struc-
ture housing the huge machinery, your

(Continued on page 270)
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Diamonds From the Electric Furnace

How Diamonds 1/10 Inch in Diameter
Were Successfully Made.

All attempts at the synthetic produc-
tion of diamonds has sooncr or later
brought on active controversics of various
intensity. Such was the experience of M.
de Boismenu. Without wishing to take
part in a question so much disputed, it
appeared to us that an article on these
scnsational rescarches would be of great
interest to our readers. We are greatly
indebted to M. de Boismenu who gave
us on his own responsibility in the follow-
ing, the technique and the results of his
cxperiments carried out in the privacy of
his own Laboratory, as rcported in La
Science et La Vie, Paris, France.

ARBON is found in nature in
various forms. In combination
it enters into the composition of
many gases (hydrocarbons,
carbon monoxide, carbon diox-

ide) of liquids (petroleum) or of solids
(carbonates such as limestone, dolomite.
tissues of plants and of animals, ectc.).

It forms the different subterranean
combustibles found in black amorphous
masses more or less stratified, going
under the names of lignite, anthracite
and bituminous coal.

These Eleven Stones, Made in Nine Hours, All

Measured Over One-Twelftt Inch in Their Greatest

Diameter. They Were Produced in the Electric

Furnace, With a 700-Ampere Current and at a
Potential of 32 Volts.

By E. de BOISMENU

[

Four - Elec-
trode Elec-
tric Furnace
for Making
Synthetic
Diamonds.
The Two
Cathodes
Are Adjust-
able by
Hand In or
Out of the
Furnace.
The Carbon
Electroces
of Each
Group Are
Separated
By a Space
of 3.2 In
ches.

e

Crystallized carbon is called grafite
and diamond. The latter is of absolute
purity ; it is colorless and perfectly trans-
parent.

Diamond is found in certain natural
deposits principally in the East Indies,
in South Africa and in Brazil.

Many attempts have been made to
i'roduce diamonds artificially, that is to
say, as has been often said altho in im-
proper phraseology, to realize the syn-

great profusion in nature. Between the
piece of opaque coal thrown disdainfully
into the furnace and the splendid gem
whose fires enhance the royal diadem, no
kind of difference is to be found from
the standpoint of internal constitution,
except the different orientation of iden-
tical molecules; but in dethroning -the
king of the mineral world Lavoisier's
discovery "opened the new route, and if
the synthesis of the diamond still seemed
afar off, at least from this moment it
was clear, that sooner or later the feat
would be accomplisht.

Since the diamond is really nothing
but carbon, the problem of its syn-
thesis comes down to making this car-
bon pass from one of its forms, so varied
and so common, to its crystallized form,
so rare and so precious.

A great number of scientists attacked
this entrancing problem, without find-
ing its_solution. One thing they lacked
—this marvclous modern appliance
which is termed “the electric furnace.”
invented by Siemens in 1879, which re-
duces, melts, volatilizes the most refrac-
tory body, and out of which Moissan
has produced the synthesis of the dia
mond, which gave him his illustriou:
fame.

It is therefore, understood that carbon
may have no apparent fusion, and that it
passes from the solid to the gaseous
state, without our being able to identify
its passage thru a liquid state, but many
scientists and Moissan himself believed
that it could pass thru this state, and
should bhe found in its combinations

This Chart Shows, Mngliﬂed 10 Times, the Comparison Between the Original Moissan Electric Furnace

Diamond and the Larger Specimens M-(‘l: b,
e

thesis of the diamond. As a matter of
convenience we will use this expression.

The synthesis of transparent crystal-
lized carbon or in other words the man-
ufacture of the diamond, whenever one
dares to speak about it, cxcites aston-
ishment and suspicious incredulity.

But there is nothing mysterious or
miraculous or magical in this synthesis
any more than in the commercial syn-
thesis practiced today, of rubies, of saf-
fires, of emeralds, of corundum, or in
those' of iron, copyper, nickel, etc.

In 1772 Lavoisier burning the diamond
m a flask filled with oxygen, found that
the products of the combustion were
exactly the same as those of the com-
bustion of carbon.

This identity neverthcless was true
and all the scientists of that epoch re-
peating this experiment, gave it a bril-
liant confirmation. Therefore, this
marvelous stone, this fragrant of a star,
as the poets call it, was nothing bet-
ter than carbon, a piece of this com-
mon gross carbon, distributed with such
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M. de Boismenu.
ger the Diamond.

.sclves

The Longer the Current Was Kept On,

when these combinations themselves are
liquefied.

Many metals such as iron, mangancse,
silver, and all the metals of the alkaline
earths and the alkaline metals them-
(potassium, sodium, lithium,
baryum, calcium, ctc.) have the prop-
crty of dissolving in high heat, greater or
less quantitiecs of carbon, forming car-
bides of iron, silver, sodium, etc.

Moreover for some of them at lcast,
such as iron and silver, the quantity of
carbon which they can dissolve, or tieir
limit of saturation, grows greater as
they are heated to a higher temperature.

IFor example melted iron, brought to
a temperature of 2912° F. can dissolve
about 3% of carbon, becoming cast iron.
If the temperature is brought up to
3632° F. the limit of saturation in-
creases so that this bath can dissolve
of carbon. If now we reduce the
temperature to 2912° F. the limit of sat-
uration will decrecase, and the excess of
carbon which it dissolved between 2912°

(Contsnued on page 259)
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The Dry Land “‘Yacht” Restauraat Wlnch Makes You Think Y,
. Harriss. There are

City. It Is the Enterprise of Dr. John A

A Dry Land “Sea”

rant is to be found, which cannot

be excelled by any other place on

the face of the globe. It was erected

recently under the direct supervi-
sion of Dr. John A. Harriss in his build-
ing on 55th Street, and bears the name
of The Flotilla. Up to the present time
the cost of fitting up this restaurant has
amounted to $1,300,000. On entering the
building, one first feels a sense of ex-
treme coolness, which is greatly appre-
ciated in these warm summer days. The
patrons then proceed up a gangplank to
a sort of reception hall where a large
number of models of sailing vessels.
steamships and gondolas are in evi-
dence. Some of these models.cost as
much as $800.00 and are perrect in every
detail, many of them having great his-
torical and antique values. Between two
binnacles one descends to the deck of
the good ship Mandalay. This is a large
vessel outfitted so as to resemble a ship
in every detail. At the rear of the room
may be seen the ship’s bell and clock and
the usual nautical instruments, The roof
is covered with canvas and the tables
have upon them ship’s lights m red,
xreen and white colors.

Upon the tables, even the ash trays
are made to resemble small sailing ves-
sels in bronze. At the left a gangplank
communicates with another ship and
here and there portholes are open and
the angry sea may be seen painted upon
a canvas in the background. This latter
vessel is built of solid mahogany and
the sides have a curve identical with
that found in large sea-going ships. Two
railings separate the ships, and one ship
is slightly lower than the other. Heavy
ropes seemingly lash them together.
_.>-eeding back in the other direction

IN New York City a unique restau-

Some of the
‘“August’’ Features

“Black Lightning” —With remarkable
photos of this little-known freak. By
Ferdinand Ellerman, of the Mt. Wilson
Solar Observatory.

Disease Microbes are Cultivated on
Paper Monev—Fully illustrated. By
Jacques Boyer.

Bombing a Warship Guided by
Radio. Illustrated and described in
detail.

“The Red Vote'—A gripping scien-
tific story. By Harold F. Richards.

‘The Amateur Magician—Professor
Hargrave will be with us again. By
Joseph H. Kraus.

Animals that have Rubber Heels. By
Dr. Ernest Bade.

New French Daylight Stereopticon—
With photos of the apparatus.

Electric locater for buried metal, such
as boxes, pipes, et cetera. with full de-
tatled working drawings and photo-
graphs. By Victor H. ToAd.

‘““Freak Phonographs.”” By H. John-
stone.

“Home Electrics’ — Electro-magnets
and the laws of magnetism explained for
everybody. By G. L. Hoadley, M.E.

Special feature section of How-to-
Make-it and Constructor Articles. Don’t
miss it!
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are on the Hudson While You Dine. The ‘‘Ships” are Anchored at the ‘‘Dock” in New York
ree Yachts in This Restanrant Known ac ‘‘The Trreaistible,” the ‘‘Flotilla” and the ‘“ Mandalay.”

Restaurant

one comes upon the dock with its
houses, life preservers and piles, ropes,
colored lights and cleats, all in their
proper location and each serving a defi-
nite purpose. A band is also found
upon the dock, and on either end arti-
ficial waterfalls have becen introduced ta
enhance the effect. Between the dock
and the Mandalay real water may be
seen, which body measures about one
foot wide: it is constantly agitated by a
motor and propeller located under one of
the gangplanks. Cork floats are suspended
here, the same as they naturally would
be. if the ships were at sea.

At the far end of the dock a stairway
leads to the most beautiful vessel of all,
wheére even the bow of the vessel is in
evidence. An anchor. a windlass, flags
and poles may be noted Further for-
ward and all along the sides a panorama
has been painted, rescmbling the ocean
with hundreds of vessels upon it. ‘Each
painted vessel is complete in every .de-
tail. This deck likewise is covered with
canvas and a ladder leads up to what
is supposed to he the bridge, but in real-
ity is used to house certain deyices to
give a more realistic effect to the scene.
Here a rising and setting sun machine
projects upon the background the sun in
its varying positions. A wave machine
creates the impression of moving waters.
A cloud machine gives us the masses .of
cumulus clouds, which roll across the
background. Scamen in middy costumes
are everywhere in evidence, as are ship's
officers and the time is struck out by
the ship’s clock—four bells and all is
well. Even ‘the cuisine has been so ar-
ranged that one can almost taste the
tang of the salt water. It is plain to
see that no effort or expense have heen
spared to make this restaurant the most
perfect one of its kind.
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How Electrotypes Are Made

. By H. WINFIELD SECOR

HE electrotype, used today so
extensively in printing papers,
magazines and books, is one of
those little known products of
commercial science, and even

those people, who use and handle them
every day, perhaps do not stop to think
of all the processes and stages of electro-
chemistry employed.

It may be well to consider for a moment
the difterence between the electrotype

and the original photo-engraving or cut,
as it is commonly called by those in the
printing and editorial field. The original
photo-cngraving is made up in several
ways; in general the method is based on
the principle that the photograph or
drawing is photographed upon a sensi-
tized plate, and the image is then trans-
ferred to zinc or copper by photogra-
phy and then etched with acids, etc. If
a duplicate cut or impression was de-
sired for distribution to several maga-
zines for example, in which a certain ad-
vertisement is to appear, the initial cost
of having one dozen original photo-
cngravings made would be considerable,
not to mention the time required. By
the process of electrotyping, a dozen du-
plicates or more of a photo-engraving
can be made at reasonable cost and also
in a minimum of time. Not only this,
but even where one possesses the orig-
inal metal photo-engraving and not the
original wash drawing or photograph
fiom which the cut was made, it is
difficult in most cases to get a satisfac-
tory duplicate of such a cut by pulling

a proof of it and then re-photographing
from this proof.

The First Stage of an Electrotype

The accompanying illustration shows
the successive stages followed in the
making of electrotypes, whether of
line-cuts or half-tones. The original cut
is first thoroly cleaned and an impres-
sion of this cut is made on wax, see Fig.
1. A metal slab is coated on one side

with a layer of wax about 4" thick.
Bees’ wax was previously used, but now
ozokerite is practically always used. The
original cut is placed, type-face down,
upon the wax in a hydraulic press, which
forces the cut into the wax very firmly,
so as to give a clean, sharply defined im-
pression. The wax process is used
mostly at the present time for repro-
ducing line cuts and coarse screen half-
tones. The finer screen half-tones,
even those having as many as 200 dots
to the inch, are very successfully electro-
typed by taking the impression on thin
sheet lead in a hydraulic press capable
o1 exerting a pressure as high as 2,000
tons. All the fine dots and lines cor-
responding to the high lights and
sha(;iows are faithfully reproduced in the
lead.

Preparing the “Impressions” for
Electro-Plating

If the impression has been taken on
lead then very little further preparation
is necessary before suspending the lead
plate in the electrolyte bath in which
copper, nickel or iron is to be deposited
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- coated with grafite.

on it, as shown in Fig. 3. The lead im-
pression is treated with a solution, so
that the deposited metal will not stick
too tightly to its face.

Let us now go back to the wax im-
pression. Referring to Fig. 2, we see
how the impression in the wax is thoroly
This is one of the
most important stages in the whole art
of electrotypy, for if the grafite used is
not the very finest manufactured and

© 1021 by Sclence and Invention

moreover if it is not thoroly dusted into
the smallest crevices of the impression,
the electro-deposited plating will not be
perfect and, therefore, will be valueless.
To insure the thoro coating with grafite,
the wax impression contained on the
metal carricer plate is past thru two dif-
ferent machines; the first machine seems
to be doing the shimmy in fourteen di-
rections al§ at once, and its duty is to
shake and coax the grafite, finer tha-
the finest flour, into all of the crev’ .
of the impression. In the other
the impression is passed thru a mac.
in which grafite in suspension is pu
dled over the impression automatically.
The electroplating department of any
electrotyping plant is one of the most
important of course. Today there are
in general use three kinds of electro-
types—those made from copper, nickel
and iron, the latter forming the
so-called steel-plated electrotypes. The
most common electrotypes now in use
are the copper and the nickel; copper
predominating. The iron faced elec-

(Continued on page 275)
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IS THERE A SIXTH SENSE?

By JOSEPH H. RRAUS

HOW DO ANIMALS AND BIRDS FIND THEIR WAY HOME OVER LONG DISTANCES?

AS not the question often
arisen in your mind as to
whether or not there really is a
sense, other than the five
senses, which latter have been

the subjects of our recent series of ar-
ticles, and have you not often wondered
at what that so-called sixth sense is?
We can without a doubt find traces of
a super-sense amongst the animals, or
perhaps we should call it an exaggerated
faculty of using one sense to a greater
extent than is possible for humans.

Utilizing our knowledge of the mental
life in animals and of all their senses, of
the powers of their instinct and of re-
actions performed without experience,
and of the reactions which are built up
thru experience, scientists and other ob-
servers have explained them all as be-
ing ordinary associative processcs_that
aid in the abstract conceptional or infer-
ential thinking.

Take for instance certain animals en-
dowed with the marvelous homning in-
stinct. We c -
lead them astr
for many miles
find that a few
nally return hon
Thus for eve
hundred anim:
which we atterr
to lead astray,
per cent of _the
will, rema;
wandering .t h::
the distant _tg
and perhaps 103
‘of the remaig
30 will return
their homes. ~

Further —
could state that
dog perhaps 1
tices a change
the atmosphere
self and then co
mences to wanc
in each of five
six directions a
on finding t
the air does not smen raminariy, ne wui
retrace his path and start out again in an
opposite direction. It has been proven that
the dog's ability to smell is far more
sensitive than the similar sense in man,
and likewise that odors may travel im-
mense distances. This is evidenced by the
fact that sometimes we can smell a fire
perhaps thirty to forty miles away and
surely a dog could smell it further, but
we must not here for one moment lose
sight of the fact that a dog as well as

A Leaf-Nose African Bat. Note the E:
Nose. Peculiar Ears Are Covered Wi
Small Projections the Sensitiveness of

Where!
Perception Is Greatly Augmented.

other animals have quite an acute mem-
ory, as we shall presently see.

But in delving down into what we will
term the sixth sense, we find that cer-
tain curious conditions prevail in the
ordinary animal kingdoms; thus among
bats we note a very peculiar power—
particularly is it demonstrated when the
bat is blinded.

Does A “Blinded” Bat See?
If a thin coating of shellac or a piece

vl prasicr 1> praced over the bat’s eyes
so that the bat cannot see, and in addi-
tion to that, if the experiment is con-
ducted in broad daylight, (as cveryone
knows a bat is practically blinded in the
full light of day, or nearly so), the bat
will fly around in a room all criss-
crost with fine wires, the room being
also prepared with a serics of obstacles
in scattered positions, and yet the bat
will not strike or even brush against a
thin wire or an obstacle. The room can

;‘{ i i

The Interfemoral Membrane in a Bat Has a Number
of Longitudinal Stripes Which Sometime Branch.

These Are Considered to be Nerves by Modern
Scientists.
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be filled with mosquitos and the bat will
devour every onc and still not strike a
wall nor touch anything in the room. Is
this a sixth sense? It certainly is not
an ordinary onc, at least in degree; even
tho we may accredit this power to an
abnormal sense of touch we are unable
to explain why the bat, with but very
short hairs covering its body, will not
hit a wall or any of the other obstacles
placed in the room.

Some investiga-
tors claim that
the manner in
which a bat may
travel thruaroom
without  striking

~ any obstacles de-

pends on the fact

that the bat emits

soundwaves that

are rather weak

and also of a pitch

too high for hu-

man  ears. In

other words the

human . auditory

nerve cannot hear

those sounds

.above a frequency

of 35,000 vibra-

tions per. second,

but the bat with

its extraordinary

- sensitiveness, can

hear a 11 these

sounds. Therefore

when the bat 1s

flying around

a room in which objects and other hin-
drances have been placed, it continually
emits this high vibratory note; this is
reflected by the object and the bat hears
the reflection, then it infers or it is
thought that the bat co-relates the sound
and its reflection, with distances to the
object and changes its path and flight.
Altho this explanation seems plausible,
as we can see by the photographs of
bats on this page which show the ex-
traordinary ears which a bat possesses,
there are many hitches and seeming.
flaws in the explanation. Thus for in-
stance, the bat will not even as much
as graze a thin silk thread strung across
a room. which would hardly have
enough surface or enough resiliency to
cause a noticcable sound reflection. In
the opinion ‘of the writer it seems that
not only sound reflection, but also an ex-
traordinary sensitivity on the part of the
skin and its appendages must be in-
cluded. Thus a bat will, when flying
across the bottom of a room come to a
closed door and fly upward along its
length and then across as tho following -
the smallest and scarcely perceptible air -
current, and yet the bat can creep thru
a hole even with its eyes blinded when
the hole is large enough for its body,

(Continued on page 255)
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The Group in the
President tnd Mrs.

Harding, and
Motlgnc , Editor of ‘‘The Del utot.” 'l'he

Picture Includes lhdam Out‘!:}' Stnvl}diu Beﬁween

mmitted Which Raised the Funds for the Radium Purchase,

rown sented to

tter was at the Head

The Gold Receptacle and Container for the Gram of Radium Pro-
Madam Marie Curie by the Women of America
Presentation was Made by President Harding at the White Hotue.

in Washington.

Madam Curie’s Visit to America
By Dr. T. O°CONOR SLOANE, Ph.D., LL.D

ADAM MARIE CURIE, of

world wide fame as the dis-

coverer of radium, is now in

this country and is in almost

daily receipt of the highest
honors the colleges can give her. An ex-
tensive organization, for the collection
of money for the purchasing of a gram
of radium, to be presented to her, has
succeeded in raising over $100000 for
the purpose, so that the great scientist
now has thc material with which to
prosecute her work. This was present-
cd to her in Washington at the White
House by President Harding. Madam
Curie proposes to devotc her researches
to the deveclopment of the cure of can-
cer by radium.

Radium occurs in very small quanti-
ties in some few minerals. It is a for-
tunate thing for humanity that it does
occur in minute quantnty, because in
concentrated percentage it would be a
disagreeable substance to deal with, as

4n nemnnnbinnn afant tha Lianan tincena
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The cmanations act to destroy the in-
fected tissue.

A couple of views in the radium fac-
tory are given and a adnate is shown
which is supposed to dcmonstrate to the
reader the total estlmated available sup-
ply of radium in the world. America,
as will be seen is far ahead of Europe in
the amount produced.

The group shown in one of our cuts
includes Madam Curie standing between
President and Mrs. Harding, and to the
extreme left is Mrs. William Brown
Mcloney editor of our well known con-
temporary, The Delineator. This lady
is largely responsible for the initiation
and great success of the subscription
for the gram of radium.

The receptacles for containing the
gram of radium are shown in one of
our cuts. The object of these enclos-
ures is to prevent the powerful emana-
tions from injuring anyone who might
be carrying the material with him,
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Therc have been several slow and lin-
ﬁem‘g deaths brought about by X-rays.

specially was this the case with the
earlier operators, for in the first days of
its history, the danger of prolonged ex-
posure to the un-shielded X-ray tube
was not known, and even a few years
later, when it was realized, inadequate
ways of protection from its .effect. did
comparatively little at" first - to. improve
the situation.

In the case of radium a full knowledge
of its dangers and the development. of
protective enclosures for it have moved
side by side.

It is told of one of the early workers,
that he got quite a serious burn by car-
rying some inadequately protected ra-
dium salt in his pocket. The burns are
somewhat of the nature of intensified
sunburn, and are comparable, in a de-
gree, to those produced by ultra-vio-
let light, as it emanates from quartz
tube mercury vapor lamps. :

Xennea 1o xurope, setween ZU ana VU Urams.
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ARRING unforeseen eventuali-

ties, it is estimated that 150,000,-

000 pairs of rubber heels will be
manufactured in the United

States in 1921. Last year we

had to skimp along on a beggarly 125,-
000 000; but then times were rather
hard, as you may have heard. X
A good many concerns are engaged in
the manufacture of rubber heels, or
think they are, but the great bulk of
the trade is securely corralled by the

O’Sallivan Improved and Extended theSale of His Rubber Heel
#0 Successfully That It Has Made a Fortune for Him

This is because this particular heel
was devised, brought out and nursed
and tended by a genius. He is no
longer interested except as a stock-
holder. After twelve years of the stren-
vous life, trying to keep step with the
enormous business he had created, it
reached the point where he had to hire
a man to shovel the money away from
his door, so he could get out in the
morning—at least, so they say. He fin-
ally thought it was about time to quit.
Since then he has been adding to his
reputation as one of the foremost citi-
zens of Lowell, Mass. .

Humphrey O’Sullivan did not invent
the rubber heel premeditatedly and with
malice aforethought. He had been keep-
ing an eye out for years for something
he could sell, not to a neighborhood, but
to the world. If it had been a safety
razor or a sulky plow it would have
been all the same to him. It just hap-
pened to be rubber heels.

-You see Humphrey O’Sullivan is an
Irishman, and a County Cork Irishman,
at that. He graduated at the National
Schools and made a specialty of voice
culture and oratory, winning several
prizes for his eloquence. Note this, for
you will soon see how his mastery of
the English language became an impor--
tant factor in his success.

O’Sullivan landed in New York in
1874 when he was just 21, determined
to get rich without unnecessary delay,
although he had no capital except a fair
knowledge of the printers’ trade. Find-
ing after three years’ labor at the case,
that his bank account had not increased
alarmingly, he went to Lowell, Mass.,
and joined his brother Jim in a shoe
store, their joint capital being $1,300.
They allowed themselves each a salary

The Rubber Heel

of $15 a week, plus 50 cents to be squan-
dered in riotous living. They were ve

hard bosses for themselves, never al-
lowing themselves a raise for 21 years,
altho both had married meanwhile. At
the end of that time they had the finest
store in Lowell with a stock worth $45,-
000 clear of incumbrance and $25,000 in-

nes From Little Things

By CHARLES FREDERICHK CARTER

first year, playing practically alone
han;ii he l’madp cleanedpup $32,000 net
profit.

Fame has its drawbacks, as O’Sulli-
van found, when an Englishman who
had taken out a patent on rubber heels,
but had never manufactured any, tried
to interfere with his business.

“Damn the patents! Go ahead!” said
O’Sullivan, paraphrasing Admiral Far-

vested in real estate. ragut. After that he never mentioned
patents but advertised O’Sullivan’s
Mechanical Shock Encountered in W' , Particularly When

. the Heel Strikes a City Pavement or Other Hard Surface.
Jim was satisﬁéd, but Humphrey keepers and others would condescend to
wasn’t. The article he was looking for work for O’Sullivan. He even found a

to sell alike to the nobility of England,
the free born citizens of America, and
the more advanced of the inhabitants of
the Fiji Islands had not appeared.

One day he heard that a firm in Bos-
ton was making shoes with rubber heels.
He boarded the first train for Boston,
and tried to obtain the Lowell agency,
but a competitor had got ahead of him.
Humphrey bought one pair for himself
and went home to study those heels.
They were thick and heavy and hard and
held in place by screws. After one con-
secutive day’s wear the rubber was
rubbed off down to the screws, so that
the wearer walked on the screws and
not on the rubber.

“I can beat that with one hand tied,”
said Humphrey. Suiting action to word
he sketched a rubber heel to be held in
place by five nails with washers coun-
tersunk deeply, to keep the rubber from
ripping off the nails. Then he went
down to Boston again and arranged
with the Boston Belting Company to
make up a suitable compound of rubber
with the proper resilience, toughness and
durability. After that, in 1899, he se-
cured a patent on his invention.

He wanted to start in business in the
store with Brother Jim. But Jim could
see nothing in rubber heels. So Humph-
rey moved into another building and
started in alone. You see he couldn’t
get any one to work for him. What!
Give up a steady job to work a few
weeks for a Nut who thinks he can
sell rubber heels?

Right away Humphrey adopted the
policy which has so endeared him to
the American publishers. He advertised
and advertised big. By the end of the
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partner, J. Munn Andrews, who took
twelve twenty-fifths of the business off
his hands for $12,000. But would you
believe it? Andrews got cold feet and
repeatedly asked O’Sullivan to take back
his old stock. Jim knew a good thing
when he saw it, so he attended strictly
to the shoe store, although he had a
fourth interest in the rubber heels, leav-
ing Humphrey to ruin himself if he
wanted to.

O’Sullivan adopted the eight-hour sys-
tem for himself—eight hours twice a
day. He knew that shoe dealers and
cobblers would not be amenable to rea-
son, so he paid no attention to them but
set out to sell his idea to the shoe-wear-
ing public, realizing that of course the
dealers would have to meet the demand.
At first the heels sold for 75 cents at-
tached, but O’Sullivan knew that was
more than they were worth. To oblige
dealers to keep the price down to 50
cents he advertised the rate and thus
kept the matter under control.

Soon after he started business, the
Goodrich Rubber Company, of Akron,
Ohio, came to him with a formula for a
better compound. O’Sullivan made it
still better by adding 10 per cent more
pure new rubber. The compound is a
secret which makes the O’Sullivan heel
so different from all others. On that
sccret the enduring success of the inven-
tion has been built; for no article, no
matter how fervently boomed can retain
favor long, if it hasn’t solid merit. The
heels are still made in the Goodrich fac-
tory, which has been enlarged again and
again to accommodate those trouble-
some heels until it is now said to be one

(Cogm'nued on page 263)
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The Commodore—_Prince of Hotels

New York’s Newest Hotel, The Commodore,

NE of the most beautiful hotels in
New York, the Commodore, has
incorporated ideas which are the
acme of perfection in hotel design. Take
for instance the electric elevators. These
are so arranged that should the operator
decide to stop at the seventh floor, the
elevator cab does not stop one foot above
the floor level and then glide down to a
foot below and finally, after much undu-
lation, come to its position. On the con-
trary; if the elevator slips by the floor a
contact shoe automatically closes a cir-
cuit, which operates a secondary motor
and the elevator is gradually brought to
a position exactly on a level with the
floor landing.
The rooms, each and everyone of
which are fitted up differently, have
electric clocks installed, whereby it is

GERMAN architect, Herr Tie-

mer, has invented a universal

language of absolutely astonish-

ing simplicity. The question

here is not of a universal lan-

guage in the strict sense of the word, for

cxample, such as Volapiik or Esperanto,

but the idea is to supply a method of

comprehension, which presents for every

language the advantage, that there is

no troublesome study or learning of it
required.

“Timerio,” as this inventor tells the

interested public, is based on the fact

that all conceptions among all civilized

Has a Host of New Scientific Ideas to

Floor Level and Not One Half Foot Above or Below. e Chim A Clock ey Suests. | For Qne

Electrical and Other Mu:hin l;z Provided in the Kitchens and Various De;
hes, Peeling the Potatoes, or Cleaning the

An Electric

not necessary to announce the time when
one intends to arise. The guest walks
over to the clock and sets it and then

retires, and in the morning a pleasing

chime awakens the slumberer. These
clocks are absolutely correct and are
operated by a master clock in the sub-
basement, which closes the circuits thru
a series of relays, and thus give accurate
time. Should the clock stop for any rea-
son, the master relay will automatlcally
reset the clock, and here radio time sig-
nals are obtalned by the operator at 12:00
noon and 10:00 p.m. Eastern Standard
time, as transmitted from the Arlington
station. There is also a Western Union
clock with its corrected hourly sign upon
it, which enables the operator to keep
his master clock correct up to the sec-
ond. . Several novel innovations appear

2 — 5%/ — (10) — 690?
1-60% — /%

races are the same. It is only the way
of expressing them that varies. If you
can give then, to each conceptlon an in-
ternational form of expression, it will
be understood everywhere. The sim-
plest form of expression of this type
consists in the Arabic numerals. For
instance, instead of the conception “I,”
we can use the figure 1. Instead of “you”
we can use the figure 2. Now for “write”
we can take the number 30 and for
“letter” the number 980. Then if we
have the series of numbers, 1-30-980, they
will indicate “I write a letter.” The mere
putting of these numbers in succession is

220

o ———

PP

www americanradiohistorv. com

Chime Alarm Clock, Giving Correct Time ‘‘via R.ldlo " A
ents Repreunt the Very Latest Ideas, and
ilverware by Hand—Machinery Plug Electricity Does it All

dxe Electric Elevators Stop at the Enct
in Each Guest’s Room.
ere uNo Such Thing as Dq-lng

in the kitchen, where we find large drums
for cleaning the silverware, which ' re-
volve, shaking the silverware around
amongst steel pins and ball bearings, and
polishing it at the same time.
Superheated steam  automatically
washes the dishes, and they come out
practically dry and need but slight pol-
ishing to give them their luster. Soup
is boiled in gigantic copper pots; the gas
ranges are of the latest improved type;
in them the gas heats clay balls to in-
candescence. Potato peelers capable of
taking care of a whole barrel of pota-
toes at a time relieve the cooks ef this
unpopular labor. A candy kitchen is
also provided wherein all kinds of deli-
cacies, in the shape of dolls, roses and
flowers and many other forms, are made.

G

not sufficient. The system must be flex-
ible; like all languages, it must have its
grammar. Therefore, to express the past,
the number is underscored ; thus 30 means
“wrote.” The future tense can have a
stroke placed over the number, thus 30
means “wiil write.” The plural is ex-
pressed by an exponenhal 2, thus 9802,
means “letters.” A noun can be declined
for instance:
6215 the father
* 621511 of the father
6215111 to the father.
Adjectives can also be compared:
(Continued on page 255)
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- Why Be Bald?

By JOSEPH H. KRAUS

AVE you ever heard of grafting
hair u})on a bald person’s head,
or in fact anywhere clse where

a natural fuzz, such as that which some-
times ornaments the upper lip is de-
sired? No? Well, this is done today
by the eminent physician, Dr. Parsegan,
of New York City. His experiments
have extended over a period of many
years, and he has now demonstrated
by grafting some hair on his own head,
as well as convinced several members
of the Bald Head Club, that such a
thing is indeed possible. Dr. Parsegan
has shown us quite a tuft of hair, which
he has grafted into his own head, say-
ing, as he tugged at the tuft with con-
siderable force, “You see I believe in

(7

G

The First Practical
Operation for Graft-
ing Hair on a Bald
Head by a Process
Just Perfected by
Dr. J. S. Parsegan,
the Prominent New
York Doctor; it
Was Performed at
the Annual Ban-
quet of the Bald-
head Club of Amer- ~
ica at Torrington,
Conn. The Doctor
Ingrafts Upon the
Head of Each of
the Subjects a
Haf Dozen of
Healthy Hairs
Plucked from the
Heads of Beautiful
and Healthy Maid-
ens and Specially
Prepared for Plan-
tation, Either Blond
or Brunette as De-
sired.
Insert Photo
© Kadel & Herbert
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playing the goat myself. As the old
adage goes, try it on the dog first. I
have consented to be the dog and the
result is quite startling.”

Dr. Parsegan’s method is quite inter-
esting. He first treats the scalp so as
to encourage the growth of hair should
any capillary growth start. By vibra-

tory operations, X-Ray, ultra-violet
light and massage treatments he stimu-
lates the scalp in every manner known
to the modern scientist (and we may
add here that Dr. Parsegan is not a
backward doctor by any means, as his
office is well supplied with high fre-
quency apparatus and all other up-to-
date therapeutic apparatus). After this
treatment Dr. Parsegan inserts into a
small machine a long female hair, not
because the female hair grows better on
a man’s head, but it is rather difficult
to find a man with hair 18 to 20 inches
long. He then goes over the scalp
with the aid of a magnifying glass and
the instrument and presses a tiny but-

ton whereupon the following operation

takes place: Two lances force their way
into the scalp carrying between their
jaws a section of the female hair, The
method of operation is very similar to
that employed by the mosquito when it
inserts its spears (at least they feel that
way) into the skin of man. The jaws

then spread slightly, leaving the hair’

within the tissue and a knife cuts the
hair off short. He then proceeds to an-
other location and if possible plants the
hair into a follicle. The root of the hair
is not planted into the scalp. Dr. Par-
segan has noted that when a black hair
is planted upon a blond man’s head, if
the hair succeeds in growing, it becomes
blond; but even should he be unsuc-
cessful in making the hair grow on
every person, the toupee which this
method furnishes could readily take
place of those now in use. The scalp
could be washed just as any other head
ot hair could be washed and the toupee
would not be removed whenever a
man’s hat is taken off. We would not

have to chase his wig down the street
in the event that a gust of wind had
decided to relieve him of his priceless
treasure. It is believed that the hair
thus implanted has a tendency to re-
stimulate the follicles which have re-
mained dormant for a long time.

Copper, Lead and Iron Hardened at Last

An inventor recently called on the editors
and
speci
cast
were
whic
called
work
clair,
know
had !
this

copper, and when he had found the chemical
process for accomplishing this result, he
naturally thought of the idea of trying to
harden Kzad. The experiment proved suc-
cessful and the sample of hardened lead,
which Mr. Hoops showed the editors, was
thoroly satisfactory in every way. It has
long been desired for many different pro-
cesses and industrial employments to be
able to harden cast or wrought iron. It has
been possible to chill cast iron or also to
case-harden wrought iron with potassium
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cyanid and there are other methods of im-
proving the quality of cast iron such as by
toughening it, this result being known as
malleable iron, bui this is a very slow

rocess and the iron has to be kept at a low
Eeat in charcoal and cinders, for a period of
several weeks, and it is not much tougheron
the average than the iron in its original
state. Mr. Hoops, therefore, seems to have
discovered a hitherto impossible valuable
chemical process, which has a very exten-
sive field of application open before it.
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. Soaring LiKe the Bird

By DR. ALFRED GRADENWITZ

HE development of the flying
machine has not been a normal
process: When, at the outbreak
of war, military considerations
made the immediate design of
suitable types of air-craft imperative,
the speed had to be raised by an ex-
cessive increase of motive power, which
at the same time, tho at an expense in-

admissible in normal times, insured a
moderate degree of safety. From an
economical point of view, the modern
airplane therefore is most unsatisfac-
tory, the performance of even the best
machines entailing a relative consump-
tion of energy, many times higher than
the flight of any bird. Whereas an air-
plane of, say, 8,800 lbs. weight requires
an expenditure of about 200 HP., that
is to say, about .05 HP., per kg. (2.2
Ibs.), to be kept ﬂyiEg in the air, the
heaviest flying bird, the albatross, if in-
creased to the same size, would only need
10 HP., the stork only 2 HP., the swallow
1-3 HP., ‘the fly 1-16 HP., and the
gnat (likewise increased to the size gf
a giant airplane) only 1-200 HP,, to lift
its body. This strikingly illustrates the
inefficiency of man-built flying-ma-
chines, as compared with Dame Nature’s
own solutions of the flying problem.
Dr. R. Nimfiihr, of Vienna,
has investigated the cause of
this inadequacy and has come
to the conclusion that the pres-
ent airplane theory is mainly
responsible for it. In fact, the
atmospheric air where the fly-
ing machine is moving, had so
far for the sake of simplicity,
been considered as a liquid ra-
ther than as a gaseous fluid,
so that the “hydrodynamical”
laws underlying ship construc-
tion could immediately be ap-
plied to the designing of air-
planes. Nimfiihr therefore pro-
poses substituting for the pres
ent theory an “aerodynamical”
theory, where the cohesion and
compressibility of air are
fully taken into account
The rigid and immovable
supporting planes of the present
airplane are replaced by adjustable
- and elastic wings comparable with those
of birds, and by fitting these wings with
sensitive automatic gauges, a soaring
flight is supposed to be thade possible.
Inasmuch as the mdtor may thus be
braked or stopt temporarily, a consid-
erable saving of energy is obviously ob-
tained. In the classic rigid-wing air-
plane, where the lifting power 1s de-
pendent upon the flying speed, soaring
was only possible above a certain min-

The Nimfihr
Soaring Airplane

imum speed, and the airplane, in order
to rise. required a rather considerable
starting distance. In Dr. Nimfiihr’s air-
plane, on the other hand, with its quick-

ly flapping wings, soaring is possible
even at very low flying speeds, and
rising from a very short starting course
that is to say, on a narrowly limite
ground.

The Soaring Airplane mainly com-
prises two carrying wings and two
propellers. In spite of this apparent
similarity of design, there is, however,
a radical intrinsic (as it were, “physio-
logical”) difference in the design and
efficiency of the various organs.

Whereas the flying bird, having lost
its balance, is brought back into it in-
stinctively, by the working of what has
been termed a “sixth sense,” the flyer,
tho not devoid of a sense of equilibrium,
had so far to rely for the stabilization
of his machine on the intelligent, non-
automatic control of a steering device.

In the Nimfiihr airplane, this control
is effected automatically by a stabilizer

///////////7//74["
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afterwards smoothly to land in a glid-
ing flight.

. The Stabilizer comprises an Equilib-
rium Gage, any disturbance of which in
any one of the three directions will
actuate or stop an auxiliary motor thus
w ., - " corresponding steering de-
vi . ue various steering devices will
control the rotation of the supporting

(carrying) and tail surfaces as well as
the length of the wings and tail (by -
an arrangement allowing them to be
rolled up), the same as a flying bird
will fold up its soaring sails, thus con-
trolling their size. This is made pos-
sible by providing hollow wings de-
signed to be blown up and the length
of which, by the action of compressed
air, can be increased as desired. By
this admirable arrangement, the soar-
ing capacity of the airplane is mani-
folded and the old problem of rising
without any start and landing without
any run-out is solved and a source of
considerable danger removed.

The two propellers are only auxiliary
organs, being used, e. g., in rapidly ris-
ing from the ground. The driving agent
proper is derived from differences in
atmospheric tension produced by per-
iodical jerks on the mass of air below
the wings. In fact, according
to an hypothesis for the first
time enunciated by Prof. Exner,
of Vienna, the soaring of birds
is based on a rapid flapping mo-
tion of the wings, which, tho
being imperceptible already at
relatively short distances, sets up
waves of atmospheric pressure
affording a sufficient support to
the flying bird (or insect). Dr.
Nimfithr in a similar manner
causes the airbag of his hollow
wing to set the air vibratin
by alternately blowing up an

n

Diagram Shows the Lay-out df the Machine
Which Is Said to Fly With Minimum Expenditure of
Power by Wing-jerks as Well as by Planing Acti

entirely independent of the relative
speced between the machine and the at-
mosphere; it is, as it were, some sort
of mechanical brain, where mere dis-
turbances of balance will set the proper
steering levers working. The pilot has
nothing else to do but to steer his hor-
izontal course like the motor-car driver
on the ground. Should he happen to
faint or otherwise lose control of his
machine, the latter would automatical-
ly continue its horizontal course, as
long as the engine is working, in order
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. drawing in the pneumatic car-
E rying ‘surface which at its un-
dersidé is closed by some sort
of membrane. A pulsating wing
such-as this would in the case of
an air-stroke wave-length of,
say, 1 meter, with a load on
the wing of 31 lbs. per square meter,
generate a lift of 528 Ibs., for each horse-
power of the motor. A modern biplane
would thus only require 10 H. P.
Soaring flights of considerable length
have already been obtained in connec-
tion with trials on small-size machines,
and recent tests on large wings have
brought out the possibility of applying
the same “principle to huge machines.
The Nimfiihr airplane provides an
even higher degree of safety than that
of the railway or automobile.
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The Swimming Collar

By MRS. J. B. FLOWERS

ANY times has one said, “I wish

I could swim, but every time I

try, my head goes under water,
I then get frightened and all my hopes
of ever -learning vanish.” At last this
great disadvantage, “head going under
water” has been done away with, for
recently a new device called the Swim-
ming Collar has been_invented.

It is a high, transparent, celluloid,
cylinder-shaped collar, made water-tight
across the bottom by rubberized fabric
that fits snugly about the neck. The
Collar is very light, it weighing but 7
ounces, and floats like a cork upon the
water. It lifts the head, when in the
water, with a buoyancy of about ten
pounds, therefore keeping the head from
sinking, and since the top of the collar
is partly open to the air, because of its

breathing holes, the swimmer
breathe freely.

It is truly a wonderful thing, for
never before has there been a simple
convenient device available, which
would support the head, thus keeping
the hair dry, and at the same time pre-
vent water entering the beginner’s eyes,
nose and mouth. When using the Swim-
ming Collar, a beginner can learn to
swim the first time he or she goes into
the water, for since the head is held up
out of the water and all water kept
away from eyes, nose, and mouth, he
or she becomes self-confident and ven-
tures forth into the deep without any
hesitation or fear. I have seen small
children put on a Swimming Collar and
swim off as tho they were old at the art.
It is indeed pleasant for women to use,

can

tor it keeps the hair dry, something the
bathing cap never has succeeded in
doing.

Swimming is a very popular sport of
the American people. It is such a perfect
form of exercise, that every muscle
is brought into play and equal. develop-
ment is assured. This is one reason
for its popularity with women, mak-
ing her more graceful and rounded
but up to the present time there have
been so many disadvantages in trying to
learn to swim that not nearly so many
have enjoyed this great sport as other-
wise would have. But the coming of
the swimming collar has dispensed with
all discomfiture, and now the timid as
well as the brave can dive forth into the
cooling waters and enjoy this greatest of
all sports—SWIMMING.

The Telephone as a Bootlegger!!

We su
cut our
we were
We have
the skyla
if vou w
on a la
sky-high
make y
on Br
perfect g
dulge
also, ow
shows
You wai
front of
deceiver;
the face
ceiver cc
to a 1
but  you!
ar in th
Oh Boy!

Next ———— -
dence Day there is
to be a parade of
the unterrified lov-
ers of personal
freedom and some

Obtaining ¢‘Three-Star Hennessy” from a Telephone May So
It y Happened.
Exchange a Cup and a Nickel.
Places the Nickel in the Slot Device and Turns the Knob. Your

The Thirsty Customer Slipt the

eing Wise He Enters the Innocent-)
if Not, Note the Two Gentlemen at the Righ!
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und Almost Impossible, but Here’s How
ender & Greenback and

Looking Telephone Booth
:io%ivu e Answer—

5, as the one we por-
erty will cease to in-
vill have all you want

sound like a phoney

1ally happened a few
weeks ago in o New
York saloon. It
worked as follows:
The thirsty cus-
tomer who was
wise to the game,
walked up to the
bar and slipt the
bartender a good
American green-
back. The barten-
der then slipt the
thirsty one a nickel
and a cup; he then
got in line with the
other would-be tel-
ephone users. When
his turn came we
learn that he de-
posited the nickel
in a slot device,
turned t h e knob
and Oh Boy!

He Received in
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Electric ‘“Mule” Hauls 'French Canal Boats

Suaing Aloug it.

A Folding Fire

The two accompanying photographs illus-
trate one of the latest and best devices yet
brought out for the protection of human-
kind when a fire breaks out in residences or
hotels, etc. This very ingenious fire esca
when not in use folds compactly against the
side of a building, as shown in one of the
photographs herewith. The device con-
sists of a lazy-tong step-extension, which can
be extended to the ground as shown in the
second photo.

This lazy-tong extension can be easily
controlled from the balcony, when the
collapsible steps are folded into two tiers,
one above the other. A child can easily
lower this device and descend in safety to
the ground. The steps are so arranged that
it is said there is not the slightést danger to
a person descending them. Not a jar 1s felt
in this operation due to the well adjusted
construction.

The folding steps are balanced by means
of weights fastened to steel cables, which
pass over pulleys mounted in the wall of the
building, as becomes apparent by looking
closely at the accompanying photos. This
arrangement of the fire escape steps would
seem to be a decided improvement over the
solid steel ladder or stair used on the average
fire escape today, as these do not always
operate so easily as intended, and where
women happen to be the first ones to push
these ladders down in the event of a con-
flagration, they do not like the idea of walk-

a=—na

down them.
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wpposed wheels which grip '
between them and are .
the electric motor. By a -
ers the traction effect can
to any desired extent, so
| be no slipping. Universal
d to improve the flexibilit
sm so that it can adapt itself
evitable irregularities of a
ble. The man in charge
»oat regulates the action of
By means of the traction
ble to release the traction
reir pressure upon the cable,
r is started and stopt and
rollers are controlled from
sly by the towing line.
ral view is shown the sys-
rting the heavy steel cable
the weight of the traction
7ill be observed that the
shape of the frame-work
or chassis of the tractor is
such as to enable it to
pass the points of support
of the cable without hit-
ting the poles. Its light
weight enables a compar-
atively small cable and
reasonabl( light poles to
used for carrying it.
The power is taken from
an overhead power wire
whose supports can also
be seen In the picture.
The boat is just entering
alockand the photograph
certainly presents an in-
teresting view of French
canal practise. The
detailed view of the
tractor, with its casing
removed, shows the resist-
ance coils and general
electriccontrollingappara-
tus, all of which at first
sight at least, seem
somewhat complicated.


www.americanradiohistory.com

A Home Weather Bureau

Onedmmhvﬁmwhl Outfits for Bo;
Tmmops.lsthe New Weath
[+

as Well as Wind Gage, Which the Instructor Is Shown Demonstrating.

OW many of us have often wished and
Ion%ed for an outfit, wherewith we

. could predict weather, without the
necessity of relying upon newspapers eight
or ten hours old, to tell us what the after-
noon will bring forth. Very often the report
is found erroneous, while at the same time
it may have caused us to abandon a much
desired trip. A leading toy manufacturer
in this country has now stept forward with
a small weather bureau outfit, which can be
placed in the hands of any enthusiastic ex-
perimenter or anyone interested in the sci-
ence of weather prophesying. This outfit
comes complete with a very interesting in-
struction book. In our photographs we
show some of this apparatus set up. Thus
there is a weather-vane or a wind-vane, to
express the term correctly, indicating the

Especially
er Forecasting Set hown Above.
an Aneroid Barometer and & Maximum and Minime

for Scout  The
‘l'hengutﬂt In- M,

um Thermometer  Weather Vane

direction of the wind. An anemometer is
included which enables us to determine the
velocity of the wind. This anemometer on
rotating operates a series of gears, one of
which makes contact every revolution with
a spring, closing an electric circuit. Wires
are led from the anemometer thru two bat-
teries, toa small incandescent light, so that
for every revolution of the brush-holdin:
gear, the light will flash. The number ot
flashes of light in 15 seconds will give the
velocity of the wind in miles per hour.
Then there is a sunshine recorder con-
sisting of a metal case, cylindrical in form,
with metal caps turned upon the ends. On
each side of the case are small holes, thru
which the sun casts its rays and records its
movements, the duration and intensity of
its light upon a small piece of blueprint

Simple Induction Motor for

The elimination of noise has been the
stumbling block for most attempts at
electrie. drive for phonograph motors,
this being due to the fact that the motor
is mounted directly above the bell or
sounding apparatus of the phonograph,
and any tendency to vibrate is imme-
diately, amplified so as to interfere with
the.reproduction of the record.

consists of a rotating element fastened
to the shaft of the turn-table and run-
ning between two field coils. The
rotor is formed of a ring of copper of
about six inches inside diameter and
about one and a half inches wide sup-
ported from the main shaft by a cast
aluminum spider.

The rotor revolves thru a shifting
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ental Weather Outfit Also Includes a Véry Well Made Rain
Gage, Here Being Demonstrated by .the: Instructor, While the
Anemometer Is Seen Outside the Window. Boy
Scout at the Right Holds the Wet and Dry Bulb Humidity Thermometers.

paper inside the cylinder. When the paper
18 soaked in water, so as to be developed, a
permanent record is obtained. Another
very wonderful piece of a{{ ratus included
isananeroid barometer. Thus if the barom-
eter has been standing at 30.9 and suddenly
drops to 29.5 or below, it would generally
indicate rain. A maximum and minimum
thermometer is included in the outfit, which
are to be set by the aid of a magnet and
wet and dry thermometers are also to be
found together with a table of relative hu-
midities. Last but not least, a rain gage,
beautifully nickeled, is included antfa the
price of the outfit is so reasonable that no
experimenter, and in fact, no one who is at
allinterested in the weather (and we allare),
should be without it.—Photos courtesy A. C.
Gilbert Company, by our staff photographer.

Phonograph

magnetic field produced by field coils
wound on laminated magnetic circuits.
Thus, since the revolving element is fas-
tened directly to the main shaft, all
necessity for high speed gearing, belting,
or friction drive is entirely eliminated.
This main shaft is supported below on
an adjustable, hardened steel ball step-
bearing in the lower bracket.
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The “Aerohydrotor’

By EDWIN F. LINDER

ALK about speed! Is 200 miles

per hour a fast clip? Well, that

figures 3 1-3 miles per minute

or 290 feet per second. Now,

that may seem a grcat distance
to cover in a short space of time, yet
if exprest in terms of rotation it will ap-
pear to the trained mechanical mind to
be rather ordinary.

The Aecrohydrotor is designed to
travel at the rate of 200 miles an hour
under normal conditions. The diame-
ter of the propeller-rotors being about

The ‘‘Aero-hyd-rotor” is the Latest Idea in Ocean-

Atlantic in to 16 Hours. The
Also by the Huge Gas Bag at the Top, Which is Filled With
93 fcet. Let us assume, for the purpose

of illustration, that friction and air re-
sistances are not to be considered and
that the diameter of the prOpeller -rotors
is 93 feet. With each revolution thereof
a distance of 290 feet can be attained.

As the Aerohydrotor is so constructed
that it makes at an average one revolu-
tion per second—only sixty turns each
minute—it surely can not be said to be
breaking the record for rotation. This
is really a very old fashioned rate, com-
pared to high speed electro-motors run-
ning 1,000 revolutions per minute, or
even higher. So with the one turn the
Aerohydrotor traverses over 290 feet
each second, or in sixty turns — 17,400
feet (3.3 miles) per minute. Then in
making 3,600 revolutions per hour — a
very low rate indeed—it leaves in its
wake Just 1,044,000 feet or 200 miles.

It is quite possnble that by tuning up
the Aerohydrotor a much higher rate
of speed will eventually be obtained, or
the same <istance covered with a craft

of smaller proportions produced for pur-
poses of super-rapid ocean transit.

In describing the constructlon of this
“Speed King of the Seas” it may be of
interest to state that the craft consists

chiefly of three units. “No. 1”"—the
propeller-rotor-tube, which takes the
place of the usual hull. “No. 2"—the

“No. 3"—the quarters, pilot
and machine compartments. When in
operation Units “No. 2” and “No. 3”
rcmain in a fixt position, while “No. 1”
revolves.

gas-bag.

Going Craft and is Desi edto‘l‘nvelatnsmdzoomlnl’ H
tic Wheel with Its Pro o} oft ia Kopt

lling Bla

So far as possible all parts are made
of dur-aluminum, and wire stayed. This
lends both strength and the necessary
feature of light weight to the structure.

The motive power is furnished by the
installation of gas engines, located in the
lower compartment, which is shown
suspended from the passenger quarters.
Stabilizers assist in keeping the craft in
an upright position while in motion, the
gas bag, at the same time, performing
this service besides lifting the craft so
that it keeps up well on the surface of
the water. Light and heat are derived
from an electric generator unit. Water
pumps, a gas generator to replenish the
supply are included in the equipment.

It is difficult to explain, without go-
ing into great detail, the peculiar con-
struction of the rotor-tube and propel-
ler-blade ring. These are arranged so
that each can be driven independently
of the other, the tube being split, half
rotating with cach set of propeller rings.
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des Measures 93 Feet in Diameter. The Craft is K prigh yTO8CO]
elium—the New Ngn-lnﬂnmmble Balloon InflatingJMedium., 2 m(}x (t}m B o Agidm e

It can be casily understood that the
steering is accomplished by speeding up
or slowing down one or the other side
of the spider-frame driven on the axis,
upon which are mounted telescopic
sleeves carrying the driving gears. The
spider frame arms are hollow; thru
these ballast water is expelled after the
Acrohydrotor starts on its voyage.

On approaching its destination ballast
water is again pumped into the tube.
In this manner a grecater degree of
stability is maintained.

or More, s0 That It Could Croes th-~
the

At this time it is not intended that
the Aerohydrotor should be used for
other than passenger and mail service
in a limited way, where super-speed is
of the greatest importance. While its
advantages possibly do not contribute
to the improvement in a large degree
in the commercial field, except as a
medium of rapid exchange of mail, the
use to which such a speedy craft can
be put as a weapon of destruction on
the high seas in naval warfare is worthy
of consideration. A fleet of these, act-
ing as scouts to locate enemy squadrons,
could patrol so great an area distant
from defensive lines, that long before
the approaching squidrons need be met
in combat, all necessary arrangements
for the attack could be made.

Let us hope, however, that the Aero-
hydrotor will only be used for the peace-
ful purposes of super-transit on the
great highways of the seas.
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Mechanics in Animal Life

By WILLIAM BUTTERFIELD

HE human body is often referred
to as a steam engine, the stom-
ach as a furnace, ‘the lungs as

a pair of bellows, the eye as a
photographic camera, the heart

as a pump, with other similes of this
kind. o such mechanical resemblances
exist? They most assuredly do. And

furthermore, the machinery which man
makes not only resembles parts of his
own body at times, but every invention
of his in the tool line seems to be a
duplicate of a portion of the structure
of some animal or plant.

Nor are these resemblances in form
only, for we find that they are actual
working replicas—the physical member
being in all cases more perfect in its
operation and workmanship than is the
artificial duplication. This sort of dupli-
cation is common everywhere in nature
and art, the remarkable, if not discon-
certing part of it to most men is, that
now after all the ages of human develop-
ment he finds his inventive genius to
be only a kind of animal instinct, and
that all of his multitudinous labors and
achievements are only exemplifications
of the same kind of energy that creates
an ant hill or a beaver dam.

One cannot carefully review the facts
revealed to us everywhere without rec-
ognizing the existence of this common
team-work. Man, for instance, after
mental effort, experiment and research,
creates an abscess knife and lancet.
Both represent the most perfect, smooth

cutting instruments that he is capable
of producing. Experiment has deter-
mined their proportions and shapes, but
nothing he can do, prevents their getting
dull after a cut or two or becoming
rusty or dirty.. Now entirely unknown
to the knife-maker, Dame Nature is
turning out millions of tools of this
identical nature.  They are so small
that the human maker cannot see them
without the aid of a microscope, but
they are so much like his knives, that
the resemblance is not only startling—
it is positively uncanny.

What are these knives and lancets?
What are their use? They form part of
the blood-sucking outfit of the ox-fly,
which, in addition to the two pairs of
cutting tools, is fitted with a central
sucking tube and two hair-covered
sponge lobes for cleaning purposes (see
drawing upper left view). It is dis-
couraging to a knife-maker to see this
fly use these cutting tools; they never
get dull, clogged or rusty. The insect
jabs them thru the tough hide of an ox,
cow, or horse, over and over again—a
new jab with every swing of the dis-
lodging tail or stamp of the vicious
hoof of the troubled beast.

Every variety of saw-fly has attached
to the abdomen of its female a familiar
style of keyhole saw, that is formed of
two flexible blades with T-shaped backs
which engage suitable grooves in the
fixt parts of this divided structure. The
saws move back and forth in these
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grooves held in line by their backs
clamped in the grooves.” The saw teeath
are of different sizes, all are reinforced
at their sides. The whole apparatus' is
so flexible that it forms either a pair of
flattened saws or a round tube.. With
this complicated tool, consisting of
moving saws, frames, and n.otive ma-
chinery in the form of muscles, etc., the
insect cuts incisions like key-holes in
the hardest vegctable material, and with
such ease and dispatch; that the tool is
more often called an auger than a saw
(see drawing at top center).

The hypodermic syringe is a highly
specialized tool representing in its pur-
pose, if not in its make, a high degree
of human intelligence. It consists of a
hollow needle, barrel-reservoir, and eject-
ing arrangement, and is used so that
narcotizing or other fluid can be made
to cntes the tissues or blood of the per-
son operated upon. Now this idea is
over a hundred thousand years old; the
serpent has two fangs that have all of
the qualifications of a hypodermic sy-
ringe, with a few additional ones—the
reservoirs are self-filling, there are self-
ejectors and the needles (fangs) have a
way of keeping open even if not clean
externally. Other animals are provided
with this tool (stinging insects, spiders,
etc.) and a whole volume would be writ-
ten on the sagacity, or knowledge with
which it is used for differen. purposes
by animals.

(Continued on page 273
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Doctor HacKensaw’s Secrets

By CLEMENT FEZANDIE

(Author's Note. It is certain that at no
distant day, men will have discovered means
of magnifying small objects to an extent al
present undreamed of. As light and sound
are both vibrations, 1t would seem as though
the audion, which now magnifies sounds to
any magnitude desired, should also, with cer-
tain modifications, be able to magnify the light
vibrations. A series of audions should thus
serve as a microscope which will bring inlo
our range of vision objects now invisible in
our most erful instruments. That day the
secret of the atom will be solved!)
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ple, and my share in the invention is so
small that I am afraid I shall never be given
any credit for it.”’

“And what is your invention, may 1 ask?"

“My invention,” said the doctor, “is
what I call a super-microscope.”

“Is that all?’’ exclaimed Silas Rockett in a
disappointed tone. ‘‘Just an improved mi-
croscoper”’

“Yes,” returned the doctor, smiling,
“thatis all! My invention is nothing but an
improved microscope, and yet it is destined
to revolutionize every branch of science and
give an impetus to our arts and manufac-
tures that will throw all past achievements
in the shade. But let me first show you my
instrument.”

Doctor Hackensaw led the way into an
adjoining room which was bare of furniture
and which seemed to contain nothing but
four microscopes, a camera, and some mov-
ing picture machines.

NO. 2—THE SECRET OF THE ATOM

“These,” explained the doctor, ‘‘are my
first experiments before I struck the right
path. What I wanted to find was a micro-
scope capable of enlarging a minute object
to any size desired, an instrument that
would be as far superior to our best micro-
scopes of today as these are to the human
eye.”

“Indeed?”

“Yes, and the problem seemed to me a
very simple one. If one microscope can

magnify an object a hundred diameters, it
seemed to me that by catching the magnified
image ani viewing it through another mi-
croscope of like power, the image would
then Le ten thousand times the diameter of
the original object, and by continuing this
process I could secure any degree of magni-
fication desired.”

“And did you succeed?”’

“Within certain limits, yes. You will
readily understand my method from the
apparatus here. I first make a micro-
photograph of some microscopic object.
This first photograph made on a moving
picture film is about one hundred times the
diameter of the object photographed. By
throwing this image on a screen by means of
a moving picture lantern I enlarge it again
a hundred times. You will note, however,
that my screen instead of hanging like a
curtain, as in a movie theatre, lies flat on the
floor like a carpet. In fact the screen is of
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celluloid and forms the surface of the floor.
The image, caught on the floor, is thus ten
thousand times the size of the original ob-
ject. Upon any desired point of this image
I place a second microscope through which
I make a new micro-photograph of the ob-
ject one hundred times the size of the magni-
fied image. Thissecond film I project again
upon the floor in a new place, thus magnify-
ing the image again a hundred times. The
image now is ten thousand times ten
thousand times the diameter of the original,
or in other words I have magnificd the ob-

Joa

ject one hundred million times and yet have
used only two microscopes and two screens.
By using two more of each I can obtain a
magnification of ten quadrillion diameters!"

“Whew!"” ejaculated the reporter. ‘‘Sure-
ly that ought to satisfy you. If you can do
that with only four microscopes and four
moving picture machines, you ought to be
satisfied. I don’t wonder you call it a super-
microscope.”’

“Yes,” returned Doctor Hackensaw,
“but the trouble is these methods are so
clumsy that the picture loses in distinctness
at each enlargement. The first trouble is
the illumination. I am able to throw an
intense illumination upon the object to be
enlarged, by first filtering out the heat and
chemical rays that might injure my speci-
men. Then, too, I use an intense light in
my movie projector, and in lighting the
screens for subsequent photographs.”

(Contsnued on page 266)
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- Liquid Carbon

By Dr. ALFRED GRADENWITZ

The View Above Shows Melted Portions of Carbon at Surface
of Electrode.

the possibility of obtaining all
chemical elements in any one
of the three states of aggrega-
tion—solid, liguid and gaseous!  Still
there was so far one element which in
some way occupied an exceptional -posi-
tion—indeed, one of the most important
and most wide- spsead elements, viz.
carbon, which had never with absolute

O the man of science, there can
no longer be any doubt as to

A Bright Drop or Globule
ortlﬁeltedp(:ubon.

certainty been shown to be obtained in
a liquid condition, and the opinion was
therefore widely prevalent that carbon
could not at all be liquefied. In the elec-
tric arc, it of course exists in a gaseous
condition, but it was frequently thought
that solid carbon in this case did not
pass thru any intermediate. The problem
was all the more interesting, as the
liquefying of carbon, according to Mois-
san’s early experiments, seemed to be

Demomtnhﬁc\.ﬁ g How Carbon Was Successfully llelted

ed Drops Greatly

connected with the artificial production
of diamonds.

Tho many attempts had been made at
the high temperature of the electric fur- .
naces to convert carbon into the liquid
state, no absolute evidence of positive
results was so far available. Prof.
IL.ummer, some years ago, investigated
the problem in a very thoro-going man-
ner, but failed %0 obtain really con-

(Continued on page 256)

Photo-Mapping from the Air

HE school geography of to-mor-

-row. will: differ undoubtedly in

- niiny ‘respects from those; which

‘have been in use in our schools

. .during” the past twenty years,

in that: fthey will be provided with a
wealth of airplané views of famous spots,
such; as_tnountain ranges, lakes, and in-
land seas, so that when the student
finishes studying one of these ultra-mod-
ern geographies he will have almost as
clear a' kXhowledge and mental image of
these famous places, as if he had actu-

ally traveled over the ground himself.

We illustrate an invention of Mr.
Frank Morris who has added to the
camera an appliance which causes a min-
iature electric motor to do the cranking
-work, usually imposed upon the photog-
rapher The motor driven by an eight
volt, 60 ampere-hour battery, does the
work otherwise performed by hand by
the movie operator, so that the film is
“ground out” by electricity. It applies
especially to aerial photography, giving a

229

fixt speed of the motor and abolishing
all unevenness of feed.

We also give the portrait of Miss Mar-
guerita la Barnctté“Archambault, who is
one of the first ‘'of her sex to take
“movie” pictures from the sky. . She has
even cfost the frontier into Mexico and
has made most successful pictures. In
one case she took pictures at an eleva-
tion of 2000 feet while the airplane was
traveling at 100 miles per hour; “and
stood up in the. plane at the risk of her
life to accomplish her mission, :

VW americanradiohistory com
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French Electric Score Indicating Board

change, displaying tne latest Scores in
a ball game, or the figures in a horse race,
and we illustrate some of the features of
this machine. '
The first illustration shows the operator
seated at a desk with a great number of
keys in front of him, to a certain extent
suggestive of a telephone systen

Ele«

UR readers are familiar with

with the peripatetic musi-

cians, who perform on a
number of instruments simulta-
neously, using hands, mouth and
feet for the different types of in-
struments. In the electric instal-
lation we illustrate, is shown the
last thing in this line of multiple
performance, where the musical
expert calls upon the electrical en-
gineer to help him out in his ef-
forts to do two or more men’s
work in one.

Two instruments only are
played in the present case. The
hand working on the fret board of
the banjo, incidentally plays a sec-
ond instrument. The twang of
the banjo is softened down by
the liquid notes of the tuned glass
disks constituting the so-called
xylophone, and the effect of the
two instruments is certainly to be
admired.

Now, as our Mr. Kirk strums
his banjo gaily in the spotlight
the glass discs of the.“xylophone"
ring out in perfect unison with the
notes and chords struck on the
banjo. As the photograph shows,
the wiring is carried out very

operating these keys
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he causes discs,
back of the display board and carryin
numbers, to be rotated by electricity an
to be stopt at any desired position so as
to give different readings. Without going
into details of the exact electrical construc-
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BLULAD, wvitin  swstsssscs v veew
broker, and by the Merckel apparatus
the prices can be instantly displayed to
ive quotations of the various securities.
he illustration is of special interest,
showing the interior of the Paris Bourse,
which i1s one of the leading institutions
- kind in the world.

phone

neatly and efficiently. The key-
board for playing the various
tuned glass discs in the “xylo-
phone” shown at the right is placed
in the hollowed out neck of the
banjo. Above each fret on the
neck of the banjo, a peg or but-
ton projects, and this is so ar-
ranged that when each respective
button is deprest by pressing on
the string at the same time, the
circuit to the proper “xylophone”

An Ent«mdu American Minstrel Has
Worked t and Built for Himself, an

Electrically ed lophone. As th
Strings on the xXre Pllyeed the Ch:
cuits Are Closed Automatically, Which

ts
Causes the Electric Bell Hammers to
Strike the Glass Discs.

disc is energized with battery cur-
rent.’ The glass discs are played
by means of electric bells with the
gong and its support removed.

Vibrating electric bell move-
ments are very useful for playing
this and other musical instruments
the end of the hammer rod being
fitted with a wood or other ball,
the material used depending upon
which instrument or device is to
be played. ’

————— e N e -
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Instruments That Measure the Stars

HE instruments
here illustrated
are used in

measuring the
velocity as well
as the distance of stars.
The photos were taken
by Yerkes Observatory
of the University of Chi-

cago, the observatory
being located at Wil-
liams Bay, Waisconsin.

The first instrument il-
lustrated is a large spec-
trograph which is at-
tached to the 40-inch

telescope for photo-
graphing the spectra
of stars. In the picture

the instrument is resting
on its carriage before
being attached to the
telescope. The light en-
ters at-the right through
a narrow slit and travels
downward toward the
left, passing through a
lens. Then the light
passes through the three
triangular prisms of
large size, seen at the
left, which spread the
light out into a long
ribbon of color, of red,
orange, yellow, green,
blue, indigo and violet,
the last named rays be-
ing the most bent or re-
fracted. These rays then
enter the steel camera
tube, 4 inches in diame-
ter, at the top of the in-
strument, by which they
are- photographed. In
use, the prisms and the
cameras are covered by
two separate casings of
aluminum, to prevent
changes of temperature
during exposure. This
is aided by coils of
wire, which are electric-
ally heated as the tem-
perature falls. At the right-hand upper
part of the instrument is seen a small
drum containing points of different chemi-
cal elements. An electric spark is caused
to pass between these points and -the light
is reflected down into the spectrograph,
so that alongside of the spectrum of a

star we obtain the well known spectrum
of some chemical element which has been
studied before. With this instrument it is
possible to measure the speed of the stars
in miles per second, as they are-approach-
ing or receding from the earth: Some
stars move with velocities of 100 miles

per second, or even faster. The average
vellow star, like our sun, moves at about
12 miles per second in the line of sight.
ZEISS PHOTOGRAPHIC DOUBLET
The objective of this instrument, of
about six inches aperture, is made of a
(Continued on page 272)

This Piano Has Two Heyboards
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In presenting many musical acts two or
more pianos have been used from time to
time, especially in giving ducts and quar-
tette acts. However, the first piano to be

. provided with two keyboards, so that a

duet by two different players can be pre-*
sented simultaneously, is shown in the ac-
companying photograph. This is known as
a double concert piano. The present photo-
graph shows the well-known pianists-
Leonore Erdman and Werner Eichorn, play
ing fourhanded on this unusual invention.

Here We See Two Well-Known Pianists Performi

on a Four-Handed Piano. Exceptional Harmony an

Other Merits Are Claimed for This Arrangement of
a Double Piano.

Each keyboard operates a si)payate set of
strings, as it would of course be impossible
to have two different keys striking the same
string at the same time. The cover of the
piano can be left in place or also removed
to give the desired volume of sound.
Possibly tomorrow will see a six or eight-

" handed piano with three or four peogle play-

ing on the same instrument at the same
time. This would make a very ‘spectacular
showing and possess superior qualities.

www americanradiohistorv. com
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Automatic Burglar Alarm

At the present day, there is a contest
between the law-abiding community and
the burglar, with the latter apparently
winning out at times.

Qur illustration shows a burglar alarm,
operated by a phonograph and telephone
system. When a door or window to which
the apparatus is electrically connected is
opened or tampered with, the phonograph
is started into operation. The phonograp’
record contains any desired signal or me:
sage. Opposite the horn of the phonograph,
is a telephone receiver and the message
is transmitted thereby to the nearest police
station.

The phonograph record gives the num-
ber of the building so that the police” can
at once go to the right place without any
time being lost in determining where the
robbery is being perpetrated.

A similar idea to this one was publisht
about a year ago in the columns of this
journal, describing the application of a
phonograph containing a record on which
the number and street were recorded and
which was arranged so that in case of fire,
the phonograph was released, the telephone
receiver hook lifted so as to connect with
central or police headquarters—and in a
few seconds the record would give the
exact location of the fire, even to the room.

Novel Electric Burglar Alarm

In these stirring time-~ = are not only
suffering from underproauction but we are
being over-burglarized as well. The French
who are having their share of it, have re-
cently brought out a little instrument de-
signed to protect hotel transients, travelers
of all descriptions, as well as those perma-
nently situated. .

As may be secen from the illustration, the
device is furnisht with small metal notches
so that it may be readily adjusted in a room
near any part of a Joor. After this an elec-
tric alarm bell, as well as a flashlight bat-
tery or else regular dry cells are connected

in the circuit by means of the two binding
posts shown. .

Owing to the fact that the instrument and
the wires are competely within the inside
part of the room, it is inaccessible to an out-
sider having the cutting of the wires in
mind. The device being firmly gripped by
the flooring, as soon as the door is opened
to cven a very slight extent, the jaws shown

are instantly closed, thereby making contact

and ringing the bell.

The portable and readily adjustable
nature of the instrument has made it a great
favorite among the Europeans, particularly
among the traveling class.—Pierre H.
Boucheron.

When the Burglar Opens the Door, the Electric
Contacts of This French Alarm Device Are Closed
and the Electric Gong Sounds.

Oil Jacking System for Autos

Ordinary lubricating oil is carried in a
tank under the hood of the car in this new
oiling and jacking system, and drawn
therefrom by a single cylinder pump, the
pump being operated by gears off of the
magneto shaft. The oil is forced into the
reservoir attached in front of the dash
(under the hood) under pressure. From

Something Reall
Whereby Any
Raised on the

the reservoir ordinary brass or copper tub-
ing runs to the various grease-cups on
the car. The grease-cups are self-closing,
of the ball socket type.

When it is desired to lubricate any part
of the car, the indicator knob on the dash
is turned to the number corresponding with
the _particular cup that is to be filled, or, in

New in the Automobile World—An Oil Jacking and Lubricating System
art of a Car Can Be Lubricated, or When Desired the
Four Oil Jacks Shown in Black Under the Front and Rear Axles.

Entire Car Can Be
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the event that it is desired to oil all parts
of the car, the indicator knob may be
turned to a certain point, and in two min-
utes every cup will be filled with oil under
pressure.

The operation of the jacking system is
practically the same as the oiling system in-
sofar as the reservoir, pump, valves, cams
and pipe-lines are concerned. The illustra-
tion shows the jacks encased in a dust-
proof case on the front and rear axles. In
practical use, these will be attachcd behind
the axles, out of sight. Jacks are attached .
at four points of the car. When it is de-
sired to raise a particular wheel, the indi-
cator knob is turned to the number corre-
sponding to the “right rear,” “left front,”
ctc., as may be necessary. The desired jack
falls into place. Oil is then forced into the
hydraulic cylinder, thru the line from the
oil reservoir by engaging the clutch at-
tached to the pump, thus extending the jack
.and raising the car. The jack may be dis-
tended by either opening a by-pass or by
springs as indicated on the illustration.

The car may be entirely raised from the
floor by turning the indicator knob to a
fixt point, thereby opening the four by-
passes after which the car may be blocked
up, in its jacked up position, making it im-
possible to move the car and also taking all
strain off of the tires. Both systems are
controlled by safety valves and are practi-
cally fool-proof.
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New Light-Sensitive Cell

illustrated and described, it is interest-

ing to know that Theodore W. Case
has talked by means of a light beam, using
this cell as the receiver, over a distance of
six miles. For this purpose he developt a
new sending light jet, which consists of a
central nozzle burning acetylene gas with
two opposing and slightly raised jets for
oxygen. When the central jet is turned on,
the gas is adjusted so as to produce a flame
about 4 inches in height. As soon as the
oxygen jets are turned on, it reduces this
long central flame to an extremely intense
triangular spot of light, approximately 14
inch on the side.

The talking funnel is put in on the acety-
lene line and varies the intensity according
to the pressure changes produced by the
voice. This is now ideal for placing at
the focus of a sending projector. On the
6-mile talking tests this jet was used at

BY means of the new thalofide ccll, here

Electric Magic Lantern

Here is one of the very latest innovations
in the line of electric toys which will tickle
the heart of any boy or girl who happens
to be presented with one. It is nothing
more or less than a complete electric magic
lantern outfit with admission tickets, ’n
everythin’! With this equipment, compris-
ing the picture slides, attachment cord and
tickets, the kiddies can give a real show
just like the managers of the “Nickelettes”

the focus of a 16-inch projector, and the
thalofide cell at the focus of a 16-inch re-
ceiving mirror, in conjunction with a
straight two-step audion hook-up for am-
plification. This range can, of course, be
materially lengthened by increasing the size
of the receiving mirror. One of the pho-
tographs here reproduced shows the new
talking set developed by the Case Labora-
tory.

Mr. Case recently publisht a list of sub-
stances which were examined for change of
resistance under the influence of light. This
work was continued, altho no substance at
that time had been found which compared
in sensitivity with selenium. Most of the
new combinations found, however, indi-
cated that sulfides would be the most prom-
ising field for future work.

On October 2, 1917, the author found
that thallium sulfide (fused) showed a
slight change of resistance under the in-
fluence of light.
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After two years of research upon this
compound, very sensitive cells have been
made to which the name thalofide cell has
been given, indicating that the present sen-
sitive substance is composed of thallium
oxygen and sulfur. The thalofide material
after careful preparation is first fused on
a ¥4-inch quartz u... .ugy“then it is placed
in an evacuated tube. The -effect of the
vacuum is to increase the sensitivity of
the element from three to five times and
also preserve its life by preventing oxida-
tion. Several hundred of these cells are
now over a year old and have not lost any -
of their initial sensitiveness, .

By means ‘'of the Wratten filters, it was
found that the blue and violet rays had a
deleterious effect on the element in that
after rather strong exposure, the resistance
was somewhat permanently “owered by this
upper part of the spectrum, and the recov-
ery period after exposure was much slower.

(Continucd on page 264 i

Electric Tie .Tamﬁef |

The accompanying picture shows one of
the latest devices perfected for railway
building—the electric tie tamper. It is sup-
plied with current thru a flexible cable con-
nected to the nearest current supply or else
to a dynamo driven by a portagle gasoline
engine.

Electric Tie Tamper In Actua! Use.

www americanradiohistorv. com
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Electrical Indicator Shows 'Note's to Play

THE clever electrical indicating device

These indications are accomplisht by

clements thereof, there being one such sig-

here illustrated relates to the musical mecans of visual signals energized in proper nal for cach element, and a second series

art, and particularly to an indicating succession by the master or instructor who of signals correspondin

apparatus for instructing the novice to per-

performs the operation and movement

The Object of This Electrical Signaling Scheme Is to Cause the Signal Lamps to

Light

p Along the Keyboard, So That the Notes Played by the

nstructor Are

Directly lndicated to the Pupil—And Not Only Each Note Clearly Shown In This
Ar

Manner, But Also the Fingers or Digits Which
Notes. The System Is Also Adaptable to the Playing of the

e to Be Used In Playing the Specific
iolin or Other

Stringed Instrument, As Well As Wind and Other Muslical Instruments.

form upon a musical instrument by indi-
cating to him in predetermined sequence
and for proper intervals of time, in accord-
ance with the composition to be played,
the proper operative element to be manipu-
lated, and, morcover, the exact digit to be

employed.
How He

A certain young man in the boundless
Golden West of the good old U. S, had
great aspirations to become an Electrical
Engineer. His father did not entertain
similar ideas, sad to say, but as time went
along Sonny finally concocted several in-
genious ideas by which to win his father’s
consent to attend college,—so that when he
turned 21 years of age, he could hand out
his little gilt-cdged card, suitably inscribed
with the degree of “E.E.” after his cog-
nomen. One experiment after another
failed to make any impression on “Pop.”

But as the cold weather scason rolled
around one winter, a peculiar and startling
phenomenon was enacted before the O.M.,
and which happened thusly. Sonny, un-
wittingly demonstrated to his Dad, that he
was possest, apparently, with more than
the usual quota of natural electricity in his
body. His new woolen shirts raised havoc
every time he attempted to remove them,
owing to the friction or other peculiar in-
teracting electrical effect, which caused
blue-white sparks to crackle and sizz around
alarmingly, to say the least. Finally, things
came to such a crisis that one night a new

5.00 woolen shirt went up in smoke and

ames, as an extra heavy spark ignited the
“whiskers” on the woolen shirt, when
Sonny attempted to remove it. Of course,
Dad was mad, but Sonny was glad,—for in
the extreme rear of his cranium a new idea
had been suddenly born.

Said he, “The O.M. sure is worried and
I have a great idea which I thought up

necessary to a proper rendering of the com-
position upon a clavier or master instru-
ment removed from the student’s musical
instrument.

The musical instrument to be played is
provided with a series of visual signals
correlated with the operative or playing

to the digits of
the player to indicate with which digit the
signaled operative , or playing element
should be manipulated. These signals are
controlled by the manipulation of the cor-
responding element of the master or ing
structor’s instrument. :

The illustration shows a piano of ordi-
nary construction with the usual keyboard.
Located at the side of the piano is the
primary or master’s instrument, which com-
prises a clavier corresponding with the key-
board of the piano. The manipulation of
the keys of the primary or master’s in-
strument, however, produces no sound, but
they serve only to operate certain signals.
The keys of the primary instrument are
of a size substantially equal to those of.
the piano and are mounted in a similar
manner. A second operative instrument
may be used in lieu of the silent instru-
ment or clavier. Transversely disposed
above the keys of the piano is a bar, sup-
ported on its opposite ends by extendible
arms, which engage the cheek blocks at
the opposite ends of the keyboard. To en-
able the bar to be located in proper adjust-
ment in relation with the keys, adjustjng
screws are provided. Carried in the bar are
a series of signal lamps, one lamp for each
key or operative or playing clement. In
order to distinguish the signals relating to
the black keys from those relating to the
white keys, the signals are preferably ar-
ranged in two tiers, the black signals being
located in the upper tier and the white key
signals in . the lower tier. It is obvious,
however, that instead of arranging the
signals in two tiers, signal lamps of differ-
ent colors may be employed to distinguish
the signals corresponding to the white and
black keys.

Immediately above the signals, corre-
sponding with the keys of the instrument,
are outlines of two hands upon each digit
of which is located a signal to indicate the
digit to be employed in operating the sig-
naled key.

Won His “E. E.” Course

while reading that new book on “Experi-
mental Electricity” which my Aunt sent me.
The next time I fool around with them
woolen shirts, I am going to ground myself
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in a tub of water, by connecting it to a gas

ipe.
P I")l'he experiment worked to perfection, and
no more sparks occurred to set fire to an
more shirts. Dad was dee-lichted! And,
1s,
1is
:al
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KLAXQNS CLEAR FIRE STREETS,

Kwr—rrrrrrr—rr—r-r-r-r- ! {1 When you
hear the piercing shriek of the raucous
throated klaxons mounted on the lamp
posts along the streets in Atlantic City,
you want to shake-a-leg and clear the right
of way, for quicker than you can say “Jack
Robinson,” you may find the motor-driven
fire apparatus of that city, tearing down
upon you at the rate of a mile a minute,
bound for the scene of a conflagration.

Atlantic City has done much in helping
to clear the way of playing children, pedes-
trians, as well as motor and wagon trucks,
so as to keep up the good work of the fire
department of that munic?ality in mak-
ing record trips to fires. These powerful
electric horns are placed at intervals of
two blocks along the main thorofares, and
they are actuated thru the electric fire
alarm box circuits, connected to the lamp
posts on which they are mounted.

As soon as an alarm of fire is turned in
to fire headquarters, all of the horns along
the road, followed by the apparatus from
the station to the scene of the fire, begin
blowing. Imagine how much better this
idea is than to depend upon gongs or sirens
on the fire apparatus clearing the street a
small distance ahead of it, as it comes
tearing down the avenue at from 40 to 50
miles an hour!

We all like to see the fire engines and
hook and ladder trucks go dashing to the
scene of a fire, but it is not all romance
and glory for the firemen—nor for some
of the pedestrians on the street either, for
in a number of instances, the driver of a
fire engine has had to choose between run-
ning his machine into an elevated railroad
pillar or into a glass store window, in or-
der to save pedestrians from being run
down and killed—or else take a chance on
keeping to the right of way and possibly
missing them.

An ounce of prevention is worth a pound
of cure, and this city is certainly to be com-

mended for establishing such a useful and

fhumanitarian device as this, which should
not only save many lives, but should also
expedite the movement of fire appartus
over city streets, cspec:all.y. in greatly con-
gested sections of large cities.

NEW AUTOMATIC ARC WELDER.

HE operation known as arc welding
is made possible by the fact that when
a live circuit is broken, an arc is
formed between the two ends at the break.

This Arc Welder Is Adaptable to Any Form

of Weld, from Butt Welds of Plates to Rebulld-

Ing Worn, or Inaccurateiy Turned Shafts, as
Here Shown.

As long as these two ends are maintained
at a proper distance from each other, this
arc will continue to burn, with such an in-
tense heat that one of the ends of the cir-
cuit is melted off, some of it being deposited
on the other. In arc welding this is accom-
plished by making the wire electrode ome
end of the broken circuit, and the object to
be welded, the other. The arc is allowed to
become long enough to melt the wire elec-
trode but not so long as to permit air to
mingle with the metal in transit, and ox-

strikes back, and- when sufficiently hot use
cutter to lead crack in glass in any direc-
tion. A deep file mark will serve as a
starting point for the crack. That's all
there 1s to it with the new glass cutter
here illustrated. The second illustration
shows some of the wonderful work ac-
complisht with this simﬁ‘e glass cutter. It
was devised by Lieut. H. Parker, for-
merly of Willlam Jewell College, and the
instrument is available on the market at
a nominal price. The cutter shown is in-
tended for illuminating gas only. It can
be supplied for use with natural or gaso-
line gas.

“HIGH POWER” TELEPHONE FOR
LOAD DISPATCHERS.

The San Joaquin Light & Power Cor-
poration of Fresno, California, some time
ago adopted a high power telephone known
as the “Wonderphone” for load dispatch-
ing on their private telephone system.
Their telephone lines, like those ot many
other power companies, are carried along
on the same pole lines with high voltage
transmission circuits, and are more or less
subject to inductive interference. The use of
repeating coils and relays such as used by
the commercial telephone companies is out

idize it, so that metal in a pure condition’

is deposited on the work.

This is accomplisht automatically in the
new welding device here illustrated. This
welder, for use with the regular welding
set, is designed to take the place of the
hand controlled electrode. It consists of
a pair of rollers, called feed rollers, driven
by a small diregt current motor, which draw
in, and deliver at the arc a steady supply of
wire, and automatically maintain the best
working distance. The whole is controlled
from a small panel.

The welding head is supported on a ra-
dial arm with a certain amount of hand
regulated adjustment, and consists of a
steel body carrying feed rolls and straight-
ening rolls which are both adjustable for
various sizes of wire.

WONDERFUL NEW GLASS
CUTTER.

Attach by means of rubber tubing to
your gas supply, adjust flow until flame

Some Samples of the Work Done With Re-
markably 8lm8|e New Glass Cutter Which
. porates on Gas.
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A ngh-power. Loud-speaking Telephone

Used by the Load Dispatcher of the San

Joaquin Light and Power Corporation at
Fresno, Cal.

of the question on such lines, owing to
frequent high voltage disturbances due to
transmission line failures.

The high power telephone has proven a
decided success in overcoming these diffi-
culties. It is simply a telephone set, on a
big scale, designed to transmit a greater
volume of power and to greatly amplify the
received energy. With this set it is pos-
sible to talk several hundred miles, which
would not be possible with an ordinary
telephone apparatus, The energy for the
set is an eight-volt storage battery.

The set has other advantageous features.
It gives the dispatcher free use of both
hands to arrange his papers and make notes.
Since the receiver talks out loud he does
not have to hold his ear close down to it
and is thus free from severe “raps in the
ear”. Also, not having to hold any part of
the apparatus he is not subject to electrical
shocks.—R. C. DENNY.
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s a mechanism cared for by presumable
non-mechanics and yet kept in success-
ful operation. This certainly familiarized
many unmechanical minds with the ways
and iniquities of mechanical things. But
the automobile has had a vastly greater
effect. Almost everybody knows how to
run an automobile, or thinks he does.
And it is very curious to note the de-
velopment the automobile has taken. It
is constructed most carefully. The most
elaborate precautions are used in the
selection of the different steels, in the
testing of the different parts, in their ad-
justments, while thruout the effort to
make it free from trouble is shown in the
casing or enclosing of the critical parts.

Thus, as far as possible, the engine is
cased in and by splash feed or otherwise
is kept over-lubricated, the effect of which
is that the cylinders and rings last for
what may be called an incredible period
of service. No personal touch is needed
by the engine, with the exception of very
few adjustments. Then, if we come to
the transmission which carries the power
from the engine to the rear axle, includ-
ing the change gears and the somewhat
complicated differential, we find it all cased
in steel housings, so that the gears cannot
be reached without considerable dissem-
bling. A great excess of lubricant is put
into the change-gear box and into the dif-
ferential-case so that the parts like the en-

Photos @ Keystone
taken care of by its engineer, and where
a machine tool is oiled and has its opera-
tions carefully watched by the mechanic in
charge, the carefully constructed and accu-
rately adjusted mechanism of automobiles
has to look after itself, and all that saves it is
the excessive lubrication to which it is
submitted.

Our illustrations give some idea of the
testing and inspecting of automobile parts;
the testing out of a spring with a heavy
dynamometer is shown in the upper cut;
the inspection of a group of eight-cylinder
engines and the inspection and adjust-
ment of a differential are shown in the
other cuts.

Hydraulic BraKkes for Motor Cars

ARS  with

brakes on all

four wheels
have been built
in Europe for
years by at least
one prominent
maker and since
the war several
other manufac-
turers have tak-
en up the idea.
Quite recently
a fine American
car has been an-
nounced with a
four-wheel brak-
ing system. The
particular attentic
the experience and
its designer and t
novel but extremel:
od used to actuat
They are hydraulic
As 1n the Europe
single foot pedal a
brakes but insteac
complicated array
rods running from
the four brake drun
ic actuating mech
ployed. The brak
rectly connected to
which actuates a pi
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metal tubes run from this cylinder to the
four brakes. Each brake hasasmall cylinder
and plunger which are placed between the
ends of the expanding brake shoe. Pressure
on the pedal forces heavy oil from the main
cylinder, thru the four tubes to the
brake cylinders where the pressure ex-
pands the shoes and applies the brakes.
When the foot is removed from the
pedal a spring pulls it and the main
plunger back into its original position.
Each brake is then drawn out of con-
tact with its drum by means of a spring
inside of the brake plunger cylinder.

The plunger cylinder is connected di-
rectly to one brake shoe end and the
plunger itself to the other brake shoe
end; there is no intermediate linkage.
The plunger and cylinder, therefore,
take the place of the usual cam em-
ployed with expanding brakes.

One of the principal reasons for us-
ing the hydraulic system is its simplicity.
Obviously it is difficult to work out
a brake linkage which will function in

spite of the swinging of the front wheels .

to right and left as the car is steered.

Another advantage of the hydraulic
method is that it provides perfect brake
equalization. Mechanical brake equaliz-
ing mechanisms do not function well,
and with four brakes to equalize in-
stead of two the problem becomes twice
as difficult as before.

————
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Practical Chemical
Experiments

By PROF. FLOYD L. DARROW

scribed in the previous article in

this series the detection of the

common food adulterants will

prove an intcresting and valuable
continuation of the work. In the last
issue we took up a somewhat thoro
examination of milk and we shall begin
this number with a series of tests on
butter.

IN line with the experiments de-

Butter

Coloring Matter: Add 10 cc. of car-
bon disulfid, a little at a time and with’
frequent shakmg, to 75 cc. of alcohol.
Place 5 grams of butter in a large test
tube add 25 cc. of the above mixture
and shake thoroly. Allow this to stand
for sometime. The alcohcl dissolves out
any artificial colors that may be present
and rises to the top, while the carbon
disulfid dissolves the’fatty matter and
scttles to the bottom.

Annatto: To determine the presence
ot annatto, evaporate a portion of the
alcohol extract to dryness and add sul-
furic acid to the residue. A greenish-
blue color shows annatto, while a pink
indicates the presence of a coal-tar dye.

Coal-Tar Colors: Acidify a diluted
portion of the alcohol extract with a
little hydrochloric acid. In this place
pieces of silk or wool fiber and boil. If
coal coal tar dyes are present these

fibers will be colored, but normal butter
coloring matter will not dissolve when
thus treated and no color will appear.

Saffron: The presence of saffron may
be told by the addition of nitric or hy-
drochloric acid to the alcoholic extract.
Nitric acid gives a green color and hy-
drochloric acid a red color.

Turmeric: If we add ammonia to the

alcohol extract and obtain a brown
color, a coloring substance known as
turmeric is indicated.

Marigold: If marigold is present, sil-
ver nitrat solution added to the extract
will give a black color.

Renovated Butter: The simplest test,
for distinguishing between renovated
butter and the pure fresh article, is to
heat a little of it in an iron spoon or
porcelain dish.
ter, it will sputter, but will not foam
much. By making a comparison with
butter known to be fresh, the difference
will be immediately seen.

Oleomargarine: In a large test tube
place 50 cc. of sweet milk and shake
thoroly. Then heat nearly to boiling in
a small beaker. Add from 3 to 4 grams
of the sample to be tested for oleo-
margine and for renovated butter, and
stir with a small wooden stick until all
of the fat has been melted. Then place
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If it is renovated but-.

the beaker in a dish of ice water and
continue to stir the mixture until the
fat solidifies.

If the sample is butter fat, it cannot
be collected into a lump but will remain
diffused in the milk in an emulsified
state, but if it is oleomargarine, it will
clot and gather into a solid mass. If it
is renovated butter, it will collect as a
film on the surface of the milk.

Cottonseed Oil: Cottonseed oil is
sometimes used as an adulterant of but-
ter. Its prescnce can be shown as fol-
lows: Add 1 gram of sulfur to 10 cc.
of carbon disulfid and shake until it has
dissolved. Then add an equal volume of
amyl alcohol. Mix 5 cc. of this reagent
with an equal volume of the melted but-
ter in a test tube. Close the test tube
with a cotton stopper and set it in a
beaker containing a saturated solution
of common salt. Place the beaker over
a Bunsen burner and boil for 15 minutes.
If cottonseed oil is present there will be
a deep red or orange color in the con-
tents of the test tube, but if it is absent
there will be little or no color. See
Figure 1.

Meats—r1.servatives

Potassium Nitrat: One of the most im-
portant uses of potassium nitrat, or salt-
peter is in the preservation of corned

(Continued on page 282)
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MOTOR HINTS

First Prize $25.00
A SIMPLE TIRE PUMPING RIG
FOR YOUR AUTOMOBILE.
A hub-cap wrench is drilled to receive
set screws to hold it on the hub of one

Ahd gy o 74
wrench P 2ooMFpins  on egm s1e.
25crens vhald
wrench @ r/b™|

of the rear wheels. A pitman or con-
necting rod connects from the outer end
of the hub-cap wrench to the end of the
handle of the ordinary foot pump. This
is really all there is to it. The foot pump
is clamped to the running board, which
seems to have been placed there just
for this purpose. The stiffness of the
piston rod of the pump is relied on to
take care of the parallel motion because
it is obvious, that it would occasion con-
siderable complication to put on a slide
rest. One of the wheels only is jacked
up just as if for changing a tire. The
other wheel rests on the ground and by
the action of the differential, the free
wheel turns rapidly and two or three
minutes will pump the biggest tire, A
minute or less will suffice for the tire of
an every day automobile. It is perfectly
obvious that, it is advisable to have this
attachment for both rear wheels, other-
wise the rim and tire would have to be
removed for pumping the active wheel
tire. The reverse gear may be used on
one side and the %orward gear on the
other.
Contributed by
LAURENCE SAUNDERS.

Second Prize $15.00
LOCKING THE AUTOMOBILE
WITH A COMMON PIN,

Illustrations in detail are here shown
of a simple method of locking the igni-

tion of automobiles equipt with high ten-
sion magnetos, to prevent starting the
engine, when the car is left unattended.

The idea is simply to short-circuit the
emergency or safety spark gap on the
magneto. Using the Bosch magneto as
an example, all that is necessary to ef-
fectively lock ignition is a common pin.

Referring to

the illustration
The end of s rad goes o boll !
[ostened i» ploce mith coller pivs the upper elec-

trode of the
emergency
spark gap is set
in a porcelain
dust cap, which
is readily remov-
able. This elec-
trode is slotted
into four seg-
ments. If the
cap is removed
and a common
pin inserted in
the center of the
electrode, be-
tween the seg-
ments, it will fit
snugly.  When
the cap is re-
placed the pin
grounds the
spark gap and
prevents a ny
current from
reaching t h e
spark plugs.

Pins can be conveniently carried in
your coat lapel.

Contributed by

EDWARD E. KELLY.

Third Prize $10.00

A TRACTION SHOE FOR
THE AUTO
To make a sand or mud-hook for pull-
ing the auto from a hole or ditch, cut a
12” section from an old wagon or tire
or similar piece of iron and after bend-
ing it to the shape, as illustrated, drill
and rivet it to a section of a tire or cas-

NOTICE—CONTRIBUTORS ! ! !

We have not been at all satisfied with the class
of suggestions we have been receiving lately
in this department. Most of the devices that
are suggested are very crude, and while some
of them may be original, they are so impractical
of iaing ot lasalhng such & Gvice. Thore 1

or such a ce. ere

h er, one device that is needed badly which
-&m tly has as yet not been invented. We
refer to a device that would prevent stealing of
motor cars. In the City of New York snlone,
there are stolen every day an average of 18 cars.
The average for the entire country varies from
between two to three hundred cars each and every
d:y. This is a terrible loss and must be stopt
atall cost.

For the next few months we will, therefore,
give prizes only to such devices that prevent
8 of cars. Weo have publisht a few good
ones in the past, but we feel sure that there are
a good many others that should prevent thefts.
It should be remembered always that motorists
do not wish qomtp!l:"c"ted b.:d :\lmbl:mme cl?l;.
vices; something can be put in place qui
and that can be removed just as qurckly,qu what
is wanted. The device should, of course, al-
ways be secret 80 that the casual crook will not
'k::“v:dh:: it igbrud.th\:-'mﬁom .ﬂof theervice

possible so even after publishing
such & device and giving it the fullest publicity,
still it could be attached in such a way as to
defy detection by the average man.—Editor.

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

All other accepted articles, which win
no prizes, will be d for at the rate of
$2.00. Articles submitted should not be
long ones. About one hundred to two
hundred words will suffice. Address all
manuscripts to Editor, “Motor Hints,”
care of this publication.
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ing from an old tire, Two straps or chains
hold it in place on the wheel, as shown
in drawing. Two or more of these shoes
can be carried on a car and can be ap-
plied even tho the wheels are hub-deep
in the mud.
Contributed by
JOHN McCARTHY.

Here Is a Simple and Extremely Effective Sand-or

Mud-Hook Which Can Be Attached Quickly to One

or Both Rear Wheels, Without {;chn; Them Up.

Two Leather Straps or Chains Hold the Shoe in
ce.

PRIMING ROD FOR “FORDS.”

Herewith is a device which I have tried
and found it to be successful. All Ford
owners and drivers know that after crank-
ing their cars on a cold morning, the motor
has a tendency to stop, due to the fact that
it has not warmed up enough to vaporize
the gasoline. He then rushes back to the
priming rod in front of his car, but gen-
erally arrives there too late, and has to
crank his car again. .

This can be remedied by boring a 3§~
hole in the upper inclined floor board, about
a foot from the right end. Then get a steel
rod 34" in diam. and about 25 ft. long.
A second rod of the same size may be cut
about 6” long. Fasten one end of it to the
priming valve lever and the end to one end
of the long rod, with a loop joint. A
metal brace may be made of 1” material
and fastened to the frame of car, for the
short piece to slide on. Then cut the lon,
rod off about 114” above the floor boar
and the attachment is complete.

Contributed by MANLEY MITCHELL.

CLEANING MOTOR OF CARBON.

A one-half gallon kerosene tank is in-
stalled on the dash-board under the hood
(on “Fords” it can be installed by the coil
box) and connected to the gas line with a
“T” joint; back of this joint are two shut-
off cocks operated from the dash or in-
strument board, one to the gas line and one
to the line from the auxiliary tank.

When the motor is warmed up and the
driver comes to a down-hill run, the gas
is shut off and the kerosene turned on. The
kerosene loosens the carbon, which is ex-
pelled thru the exhaust.

If this be repeated every three hundred
to four hundred miles, it will keep the motor
free from carbon, and cut down running

Shut OFF Cock™ i

n Gas line s

A Simple Method of Cleaning Carbon Out of Your
Cylinders With Kerosene.

;md up-keep expenses. Costs $5.75 or
ess.
Contributed by V. C. UTTERBACK.
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Electric Power from a Spigot

SHORT time ago we publisht
an article on a new French in-
vention, whereby a clever Par-
isian engineer lighted the elec-
tric lights in his home by means
of a small water motor fastened to a
charging dynamo connected with a stor-
age battery, the water motor being op-
erated by the water taken from the
spigot every time the latter was opened.
We have been flooded with inquiries
from many of our readers, asking about
the details of such a scheme and while

Details of @

we have not faith in the general adop-
tion of this idea, for the reason that the
water pressure would have to be in-
creased in any given locality as soon as
a number of people began to use this
system, we present below a few elec-
trical details which may be of interest
to the experimenter, who may like to
try out this arrangement.

Before going further it may be best
to describe the action of a water motor,
and particularly a large number of them,
when connected to a central water dis-
tributing system in a city or township.

¢ -Rlectric™ Generating and Storage Battery Plant Are Presented in the Drawi
Possible to Rig Up Several of These on Different Spigots, Each Dynamo Charging Either a

When a load is put on to the water mo-
tor such as by belting a dynamo to it or
otherwise, the speed of the motor will
be reduced, and this is just where the
reaction on the water system begins to
take effect, for the water will no longer
flow out thru the discharge of the water
motor as freely as it did before the load
was put on. In other words, the more
load or the more electricity produced
and “fed into the storage battery,” the
slower the water motor will turn in
proportion, and thus a smaller quantity

of water will pass thru the water mo-
tor. Now as we must, in order to real-
ize the efficiency pointed out by the
French engineer, en ' -vor to utilize for
developing electric power the waste wa-
ter as it passes {-cm the spigot into the
sink, we shou’’, therefore, do all our
cooking and \.ashing with the water
coming from the turbine or water motor,
as shown in the accompanying illus-
tration. It will be seen, therefore, that
there are more sides to this story than
one, and that if 1,000 people for example,
in a town of 5,000, all started to use
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Above and in the Accompan;
‘Common” Battery, or Else a Battery of Its Own

these spigot electric lighting plants at
one time, in order to rotate the water
turbines at the desired speed the water
pressure would have to be increased in
the water mains, owing to the great
resistance encountered at the various
water outlets to which the dynamo tur-
bines had been attached.

In other words to overcome the ex-
tra effort required by the water in en-
deavoring to pass thru the turbines and
rotate them with their load at the same
time, So if the water company had to

Text. It Would be

do this in order to enable their cus-
tomers to procure electric lights for
their homes in this fashion, they would
not get the lights for nothing, as so
many have apparently imagined, but the
water company would charge a consid-
erably higher rate for the water service,
owing to the fact that they had to raise
the pressure in order to operate your
plant as well as your neighbors’ elec-
tric plants.

For those interested in this subject,
however, in an experimental way, the

Continued on Page 286)
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How to Build A Violin

[The edstors will be pleased to forward the
addresses of concerns making violins, varnish
and giue and also the address of those special-
izing in furnishing blue prints for wviolin
makers, upon receipt of a stamped self-
addressed envelope.—Edstor's Note.

T first thought, the building of a
violin might appear to be a difficult
task, but as a matter of fact it is
not. And by following these direc-
tions, a person of average ability

can construct a violin that will be a surprise
in appearance and tone quality, as I shall
disclose some of my own secrets and dimen-
sions which always result in a fine tone.

The tools actually needed are few: A
gouge, scroll saw, a good plane, are about
the most necessary ones. All tools should be
kept perfectly sharp, otherwise, good work
cannot be done.

By HARRY L. GRAY

flat and round off the other as in Fig. 1A.
Then it can be seen whether the joint is per-
fect, and in case it is not, it should be sawed
apart and re-glued before further work is
done.

Of course it will be necessary to have pat-
terns to work from, and if the builder does
not care to buy these, and can borrow a vio-
lin, patterns can be made from it. All that
will be needed is the outline of the back, and
the “F'’ holes.

The top and back are then marked out
from whatever patterns are to be used, and
sawed out with a scroll saw. They should
be cut out about a sixteenth larger +han the
finished size.

Then lay the piece down on the flat side,
and with the gouge, work roughly to the
shape. In order to get the right curves, take
¥our model and make patternsasin Fig. 1C.

hese should be made from a piece about

noivc r AL

Dy We AIC 01 We 4
Violin. Wi

ngs

The top of the violin is made from spruce,
but white pine ean also be used with good
results, if it has a fine grain.

For the back, hard maple must be used. 1
do not know of any other suitable wood for
this part. The sides and neck are also made
of hard maple. The top and back are prac-
tically identical in size and thickness.

The size of the piece required is 16 inches
long, 415 inches wide, and 134 inches
thick. Saw diagonally, as shown in Fig.
1A. This gives you two pieces one inch
thick on one side, and %4 inch thick on the
other. Plane and glue together the two
thick sides as shown in F iﬁ; 1A, be sure that
a perfect joint is made. The back is some-
times made in one piece, but never the top.

Only regular violin glue should be used;
ordinary glue is worthless for violin work.

It will be necessary to rig up some sort of
clamp to hold the top and back while glueing
this first joint. However, I will leave this
to the ingenuity of the builder.

After the glue has set 24 hours, remove
the piece from the clamp, and plane one side

'a Littlo Practise and Using Good

AUBUUGHLIVLS UY Iale \Fimy

three thirty-seconds thick. Four of these
are made, one lengthwise of the violin, and
the others crosswise at each end and in the
middle. The same are used for both top and
back. These curves are then fitted to the

ATTENTION! EXPERIMENTERS

Then’editon h‘;e receiv?dnso %nn lett?',s.
recen asking for more ‘‘How-To- e-It!
and *‘Constructor” articles, that they have
decided to give these enthusiasts their money's
worth in the August number. In the August
issue the How-To-Make-It, ‘‘Radio” and
“Constructor Departments” will be greatly
enlarged and a big bunch of mpp{ interesting
articles will appear. Here's just a few samples:

An Electric Locator for ore, buried pipes
or other metallic bodies with photographs and
wor! dra; of the apparatus. By
Victor H. Todd.

How to build a simple yet efficient air pump.
By F. L. Abbott, ) )

The construction of a small induction motor.
By V. Ray Grabholz. i .

Construction of a gasoline blowpipe. By
Fred W. Dickson. } .

A home-made rcfrigerating machine. By
Joha E. Gorrell.
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piece you are working on, and worked down
as near as possible with the gouge, after
which it is scraped to a smooth surface and
final shaping. Broken glass makes fine
scrapers if regular scrapers are not to be had.

The piece 1s then sandpapered with No. 1
sandpaper until perfectly smooth, and cut to
exact size from the pattern. Finish both
top and back to this staﬁe.

The “Purfling” should now be put in.
The purfling appears as two thin black lines
running around the edge. Itisinlaid about
one-sixteenth of an inch deep. Purfling
must be bought ready for use; 1t is made in
both wide and narrow strle.

There is a special tool made for the pur-
pose of cutting this groove for the purfling.
See Fig. 6. owever, the groove can be
marked out with a pencil gage which one
can easily rig up. Then with a thin and
very sharp knife, cut car efully along the

UT MUV DULIUDIAS. VAL DUV OB VI OUIWM 8 YUYy vicuilavic

‘ood a Very ﬁuperiot Instrument May be Built.

lines marked. Make a little chisel from an
awl to plow out the groove. See Fig. 6.
The groove should be narrower at the bot-
tom; this will make a tight joint when the
purfling is prest in. The purfling must be
bent on the bendinﬁ iron same as the sides,
see Fig. 3A. It is then prest into the groove
and glued in. Care should be taken to make
the joints match perfectly, and in all, the
purfling will probably be the hardest job on
the whole violin. It is best to practise cut-
ting a groove and making a joint on another
piece before attempting the real job. After
the glue has set, trim down flush with the
rest of the surface.

Now we are ready to work out the inside
of the top and back. This is the most im-
portant operation as regards the final tone,
as such tone depends entirely on the wood
being of the proper thickness.

To begin with, it will be necessary to cut
from an ordinary piece of board, a recess
which will exactly fit the piece you are

(Continued on page 290)



www.americanradiohistory.com

Home-Made Water Turbine

ERE is a description of a small water
turbine which any experimenter
can make. It is constructed en-

tirely of wood and will be found to be
very efficient. Be-
fore putting it to-
gether it is advis-
able to place the
wood pieces in a
tub of water and
weight them, so
that they stay
completely sub-
merged, where-
upon no swelling
will be noticed
when the turbine
is to be put into
actual operation,
and by cutting
and carving the
pieces, no further
damage from
warping of the
wood will result.
It is still better to
heat them in par-
afin wax until
thoroly saturated.
The wegiter has
-also found that
thoro impregna-
tion of the wood
with oil or other
waterproof mate-
rial, has a very
beneficial effect.
From two pieces
of maple - wood
board, 12"x117x1%, :

The aning Above Show How to
etc. Those Familiar With Foundry
of a Somewhat More Effici
Brass or White Metal.

Design of

cut the two end pieces of the turbine as
shown in Fig. 1. Both should be cut
clamped together so that they will be
exactly even, and a hole is drilled ex-

actly in the center of each for the shaft.
From another piece of plank, 12”x11"x
214", cut a piece exactly the same shape
and cut out the center portion to the
shape of a circle
as shown.
The center care-
fully hollowed out
shown, gives
an 8” hole and at
the top for the en-
trance of the wa-
ter, a 14" tapered
hole is drilled and
reamed which
gradually becomes
larger, so that the
entrance is 1” in
diameter, whereas
the inner end re-
mains 14”.

The outflow of
water is thru a hole

114” in diameter,

i

Fig.3

The

‘Which Can Be Found in Any

Build & Small Water Turbine Suitable for Attachment to a Spigot,

Work Will Probably Take Pleasure in W

t Turbine and Then Having the Various Parts Cast Kither from Iron,

Small Water Turbines Sold on the Market Have a Very Effective Rotati

Member, the Buckets Being Hollow and Sglit in Two Halves, the Same as in the Pelton Water Wheel,
the Toxt-Book on the Subject.

drilled tangential-
ly into the bottom
of the case, whose

> construction has
rig.5 been clearly de-
r.— 2 scribed.
=£l_l We now have
R to make the ro-
/794 tor Fig. 6. Its ba-

sis is the block of
wood, Fig. 3. On
its perifery are se-
cured eight pieces
of iron, Fig. 4, for
wings or paddles,
2Il x 3" x 1 .'I

Out the Design

An Electric Oven for the Laboratory

N electric oven is one of the most
A useful things that one can have, espe-

cially if it is desired to do analytical
work. They enable the operator to maintain
steady temperatures at any point desired
and for drying precipitates and prepara-
tions, they are almost indispensable. But
the price 1s usually prohibitive to the ama-
teur, and he must get along without one.
Following is a descrirtidn of how I built
my own oven at a total cost of eight dollars.
It has been in continuous use for several
months and is giving me good service.

pr A ey e i o oohar u;‘.uLmrywty but_the
oW, 0! u
Method of Building One Here Descri by Mr.
Shank B; Such an Oven Within the Reach of
Practi Every Experimenter’s Pocketbook.,

By J. J. SHANK

Secure a small, double walled oven, with
a glass in the door, such as is used with an
oil stove or gas plate. Mine is an Elgin
Pet, No. 8 It measures eleven inches deep,
eleven inches high, and twelve inches wide.
Have a tinner put t.vo small necks of sheet-
iron on it as shown in the drawing. These
are for thermo:neters or other fittings. Pack
the space between the double walls with a

stiff mixture of fire-clay and scrap asbestos, .

mixed to a stiff paste with water. Remove
the glass from the oven door and pack the
crevices with the mixture. Then press the
glass back in place and fasten it. Be sure
to pack all crevices well, as the steady tem-
peratures desired can only be obtained with
proper insulation. A piece of strong asbes-
tos board is cut to fit the bottom and four
binding posts are fastened to it as shown,
for the ll:eating coils. The two shelves are
covered with 3/16-inch galvanized wire
screen. This allows circulation and is a
good support for crucibles and the like.
The coils are fastened in place in the board
and the wires led out at the bottom; be
sure to insulate them from the oven. Their
ends are fastened firmly to the binding posts
and two porcelain cleats are placed under
them to kcep them raised from the bottom.
This insures better circulation. Nail four
pieces of wood together so as to form a
square mould, one inch deep and thirteen
inches on a side. Fill this with fireclay
mixture and place the wires from the coils
in it before it hardens, and set the oven
on it. Fasten down with stove bolts before
the clay dries. It is well to put the wires
in glass tubes before putting them into the
clay. The heating coils were made by the
Majestic Electric Development Co., and are
of the type used in their electric heaters,
Majesticc No. 7. They cost two dollars
apiece.
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In the diagram Sy is a d.p.d.t. switch on
the line, Sz is a s.p.s.t switch which en-
ables the operator to cut out one of the
coils. C; and Cp are the coils and the
black bars are the cleats. R is a variable
resistance. At present I am using a water
rheostat. Details of its construction are
shown in figure 4. I used two half gallon
jars (stoneware) connected in series. Sul-
furic acid is added in small amount to
water for the electrolyte.

Diagrams Given Above Show the Constructional
Details to Be Followed in Building the Electrically
Heated Oven. It is Best Perhaps to Purchase the
Electric Heating Units, altho They Can Be Made of

Good Resistance Wire, Either of German Silver
or Wire, but It Is Best to Use a Special

Orxidizing Alloy Wire.

Non-
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Manipulation of Glass

By CHARLES S. WOLFE

A Glass Blower at Work. The Special 6 Ti
the Diagram Just Below. This Apparatus

Burner Illustrated Above is Shown in Detail in
oduces a Very Intense Heat and Operates with

Ordinary Illuminating Gas: the Flame Point is Formed with Air from a Blower or Compressor
Having a Pressure of from Eight to Ten Pounds.

Rotation. The glass must be ro-

tated from the time it enters the

flame until it starts to cool in the
annealing soot. And its proper rotation
can only be accomplished by knowing and
working the following system.

Glass work requires little apparatus.
Success depends on your personal knowl-
edge and dexterity, and that dexterity you
can acquire as the conjuror acquires his
deftness—by practise. 1 will go into
minute detail in order that you may intel-
ligently set about building up your tech-
nique.

By rotating the work in the flame you
succeed in evenly heating the whole cir-
cumference of the tube at the spot where

ou propose to-operate. This is essential

ecause gravity is constantly exerting a
pull on the tube, and as it softens under
the effect of rising temperature, it falls
out of shape, lengthens and gets thin.
Constant rotation overcomes gravity’s ef-
fort, and you must bear in mind that the
work will fall out of shape the instant
you allow the tube to cease its rotary
movement at any time until it has set.

Some of your failures are now ex-
plained. You paused to blow into the
tube, or to draw it out, or to push it in,
and—zingo! Rotation must be continued
while the tube is in the mouth, while blow-
ing, while drawing or pushing; in fact,
from the time it softens until the instant
it begins to harden again. And be sure
that it has started to harden.

From the foregoing you see a little of
what you are up against. We may now
proceed with the trick itself.

A glass tube has two ends. Both of
them must be rotated at the same speed.
Don't laugh. Sure, they’ll have to do that
as long as the tube is one tube. But when
she starts to soften in the flame, you have
what amounts to two tubes. And both
of them must rotate at the same rate of

speed.

HE first and most important word
in the glass blower’s vocabulary is

The tube is rotated by the thumb and
first finger of each hand. The remaining
fingers are used to support the piece.

The position of the hands is of prime
importance, and you must learn to assume

Arrs

Sroe Vew Gos

Top and Side View of Multiple Tip Gas

Burner Used in Professional Glass Blowing.

The Stream of Air in Each Burner Gives a

Long, Thin, Bluish Flame Seen Shooting Forth
from Each Burner.

that position automatically, and to keep
it without mental effort on your part for
periods on end, and thru many motions of
the arms. As, for instance, the bringing
of the open end to the lips. .

The left hand takes the tube with the
palm facing downward. The hand itself

-

is slightly bent at the wrist, so that it
points downward on a slant. The second,
third and little fingers are curled in under
the tube, it being held between them and
the palm. The exact amount of grip is
such that the tube is loose enough to be
turned freely between the thumb and first
finger. And fet it must be held firmly
enough that all the weight is borne by this
support, in order that the thumb and first
finger will have nothing to do but to turn
the tube over and over. The supporting
fingers must be so bent and the hand so
turned that the thumb and first finger can
be extended to practically their full length,
in which position they can do their work
with the least fatigue.

Now the right hand is held with the
palm turned toward the left, second,
third and little fingers slightly bent. The
tube is grasped between the first finger
and the thumb. See Fig. 1-A. It is al-
lowed to rest somewhat on the side of the
second finger. Its main support and rest,
however, i1s the portion of the hand be-
tween the first finger’s base and the thumb.

The first finger, and the thumb, of
course, do the rotating work. As with the
left hand, they are to be extended as
nearly their full length as possible.

So much for position. Now a word as
to the movement. Rotation is carried on
in one direction continuously, and not by
a series of reversals. Keep the tube
whirling in the one direction, which will
most naturally be away from you.

The tendency will be to cause the tube
to turn about half a revolution with each
twist of the turning digits, and this must
be fought against. You must build up a
rhythmic series of light touches, each one
of which moves the tube a little bit, and
which are to follow one another just as
rapidly as is possible while retaining the
rhythm. You will find that you can do
better work with this system with the tube
at slow speed than you can with big twists
and higher speed.

A few words of advice on the method
of applying the above. Devote so much
time—say an hour each day regularly—
each day as a practise period for as long
a time as proves necessary. This will vary
with the individual. All the impedimenta
you will need will be a length of tubing
of any convenient diameter. Use no
flame, but bend your effort to acquiring a
smooth and steady movement.

When you are able to do this perfectly
at a fair speed, take a Bunsen burner, but
do not light it. Place the work over this,
and_endeavor to keep the tube moving in
an_imaginary flame, taking care that its
height does not vary, nor its movement to
right or left.

Being proficient in this, you may at-
tempt what will probably prove your most
difficult maneuver, but one which you
simply must master. Heat your glass in
this imaginary gas flame, and without

The Accompany-
ing Illustration
Shows One of the

Hardest Things
to Accomplish in
Glass lowing,

that of Properly
and Continuously
Rotating the Tube
When Being
Heated _in the
Flame. This Mo-
tion Should be
Practised With-
out a Flame Un-
&il it is Made
Perfect.

ILLUSTRATING POSITION
FOR HOLDING TUBING

OIRECTION OR ROTATION _— ..

FIG 1-A

L R R
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ceasing the rotation—or varying the rate

—remove from over the burner, let the
left arm fall, raise the right, and bring
the tube’s right-hand end to the lips.
Don’t stop the movement. Blow in the
tube. Remove it, twirling all the while.
Bring it back to the flame several times,
and repeat. :

When you can conscientiously say that
you are proficient in this little stunt, you
are on your road to success.

Light your burner, and resume your
efforts where you gave them over in dis-
gust before. And—warning—even now do
not expect to succeed all at once. It is
true that you are master of the really
difficult part of your job, but you have
still to acquire several other bits of
knowledge—not dexterity—among which
we may mention the type of flame to em-
ploy and the ability to judge ocularly the
condition of the glass and the precise
blowing instant. .

Let us consider now a few experiments
in actual glass blowing.

A Glass Cigarette Holder

At the conclusion of this trick you ma
present your friend with the article. It
will be highly appreciated, rest assured.

Select a piece of tubing,* outside diam-
eter one quarter of an inch. Now the
exact diameter of the tube doesn’t matter
a bit, so long 45 it is somewhere near the
abci{e. It should have a moderately thick
wa

Begin by sealing one end of your tube.
You have your choice of two methods for
doing this, both quite easy. Holding the
tube at both its ends, bring the flame to
bear on a spot near one end, for econ-
omy’s sake as near the end as possible
without burning WMour fingers. Rotate
your tube, and as it softens, draw it apart,
discarding the little piece as scrap.

The end is thus sealed. You will find
that by carefully watching the glass in
the flame you will be able to engineer
things so as to leave the least possible
point on the end you want to work with.
As you start to pull, lift the tube free
from the heat, pulling gently. The idea is
not to pull it apart, but merely to start to.
Put it back into the flame, heating only
a very narrow spot, and let it burn apart.
Your tube should now be about six or
eight inches long. .

otate the tube with one hand in the
flame and bring it to a blowing heat. By
gentle blowing round off the closed end
nicely.

®Be sure to select or procure “new.” good
quality glass tubing; old tubing is difficult to
work with, as pointed out in the articles on
glass blowing by Professor Metcalf, which ap-
peared in this journal several years ago.

PFIG 5

As You Acquire a Greater Degree of Skill in
Glass Blowing, You will Undoubtedly Like to
Ana%yt the Blowing of a Glass Pipe Like
that Shown Above. me of These Pipes are
Wonderful Works of Art, Being Formed witn
Numerous Loops and Turns Along the Stem.

The next step is really easier to execute
than to describe. The idea is to blow an
egg-shaped bulb on the sealed end of the
tube. To do this you must get the spot
farthest away from the end the hottest,
so that when you blow it takes this shape
rather than a spherical one. A little prac-
tise will make this easy enough. It may
be well to point out that rotation must be
maintained constantly, even while blow-
ing, and that probably in spite of your
best efforts the tube will fall out of line
alarmingly. Don’t worry about that. You
have only to cease rotation for an instant
with the tube at the mouth, and gravity
will bring it back to shape for you. As
soon as it lines up, begin rotation and
blowing.

When you have the desired shape of
bulb, devote your attention to the narrow
front end of the bulb, allowing the back
part to become too cool to blow. Make
the front end very hot, and blow quickly
and with force. This will send out a bulb
of comparatively enormous size, and about
as filmy as soap bubble, which it greatly
resembles. Probably it will burst. On
first performing this operation the flaring

bulb and attending snap are likely to. |

startle you, but there is no danger.

To resume. Bring the film into the
flame. It will burn off or shrink, leaving
you with a bulb that resembles somewhat
the bulb of a thistle funnel. Now watch
your step a bit. Keep the bulb itself back
from the flame, bringing to working heat
only the edge just dealt with. Rotate it
constantly with one hand, the left, warm-
ing at the same time the metal handle
end or tang of an old file, held in the
right. Dab the hot file handle end or
tang on a piece of wax, draw the work
from the flame—whirling—and insert on
an angle the file tang. The softened glass

PIG 2

Another 8imple Novelty in Glass Blowing—a

Miniature Glass Duck. By Nipping off the

End of His Bill, and Filling the Duck with

Water, a Lot of Fun Can be Had by Blowing

on the Larger Opening, Which Will Cause a

Fine Stream of Water to Shoot Out Thru the
Duck’s Bill.

on the edge will press down into that neat
flange seen on test tubes, if properly done.
The figure will give you the idea of hold-
ing things at the proper angle.

Anneal your work by smoking it thoroly
and lay on an asbestos mat to cool. When
cool, finish by directing at intervals along
the tube a fine flame, allowing the glass
to become only perceptibly soft, the stage
when it pulls quite sluggishly. Draw
the ornamental constrictions shown in the
drawing, suiting your fancy as to the num-
ber of them employed.

It remains only to cut with the glass
knife, or file to the desired length of
holder, and to flange slightly the mouth-
piece end as you did the bulb.

If you feel up to it, you might next

attempt
A Glass Duck

This is a piece which must be tried to
be appreciated. See Fig. 2 When you
can execute it smoothly, you may safely
say that you are acquiring technique. Se-
lect a piece of tubing of the same stuff
you used for the holder. Twelve to four-
teen inches will be convenient length.
Seal an end as before.

Your point of attack this trip will be
about the middle of the tube, and this
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" fact introduces ‘complications. You must

rotate with both hands, which means that
at first one hand will get out of step with
the other, so to speak, and twist the soft-
ened tube hopelessly out of shape. I
can’t help you out much here. All I can
say is that it is a cinch once you have

. > =—"] A
{ ) B

> <

L

FIG 1

Successive Stages Followed in Blowing and
Forming Glass “Cigar. Holder” from a Piece
of Glass Tubing.

acquired the knack, and that you can se-
cure this knack by trying and failing and
trying again.

Now to our muttons. We have first to
blow a bulb of the shape indicated in the
drawing. By intelligently directing the
flame, we heat the top side a trifle more
than the under, and accomplish our object.

Having annealed, and cooled, we make
the simple bend that forms the neck,
blow the little bulb that is the head, and
draw the tubing out a bit at the bill

This pleasing little specialty is usually
cut off to allow a bit of the tube to pro-
ject at the tail, and by filling the bulb
with water and inserting the tail tube in
the mouth we are armed with an excellent
weapon for squirting water into the faces
of good-natured friends. Be quite sure
that the friend is good natured, tho.

Let your piéce de résistance be

A Glass Pipe

This requires no description, its con-
structional features being gleaned from
the drawing, Fig. 3, and the methods
employed the same as in the previous
crimes.

Other little novelties will doubtless sug-
gest themselves to individuals, and much
pleasure will be derived from working
them out.

Have a regular program for visitors
and your fame will spread.

What has been said in this article
is designed to lead to quick results and
cnable the interested reader to produce
real results with little practice. But
to become an accomplisht glass blower
is no trifling thing. Some people never
acquire the art. One great trouble is
that the tubing will draw out and get
thin when heated. If too much timec
is taken for an operation, the glass will
become opaque and is said to crystallize.
If the glass contains lead, the action of
the reducing flame will turn it almost
black. Finally look out for your fingers,
altho you can hold a glass tube within
an inch or even less of the place where
it is being heated, without feeling the
temperature in any way, a tube hot
enough to burn and burn badly, may
show no indications of heat. So be care-
ful about picking up any tubes from the
work-bench. -
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MaKking Radium Photos

The photograph shown at Fig. 1 is
not a South African “whatisit,” but an
X-ray picture of a design laid out in
barium sulfate. The design was first
drawn on an envelope holding the X-ray
plate, and then the barium sulfate was
sprinkled on it. The barium salt being
opaque, it cut off the rays. .

The illustration shown at Fig. 2 is
another fragrant fake. This was made¢
with the aid of a small spinthariscope
costing $1.00. This design was cut o
heavy lead foil and pasted on the out-
side of an envelope holding an ordinary
photographic plate.  Enough circles
were drawn on the pattern and num-
bered consccutively to take in the com-
plete pattern.

Then the spinthariscope was put on
the first circle for two days and 1noved
to the next, and so on until the whole
pattern was covered.

By looking closely you can see where
the rays from the radium in the spin-
thariscope have penetrated to a small
extent, even the lead foil.

This experiment was about fifty days
in the making,—and neither picture was
retouched.

Contributed by V. G. CLEMENTS.

FIRST PRIZE, $5.00

Fig. 1 Above Shows a_ Mysterious Photo Made
with Barium Sulfate. The Mottled Effect Is Due
to the Difficulty in S the Barium Salt

.

e
a $1.00 “‘Spi Design Was Cut
from Lead Foil and on the Outside of an

This Radium Photo Was Produced by the Aid of

" The as Cul

e
Eavelope Containing a Sensitized Plate,

“The Mysterious Egg”’

Take a good (or bad) egg and punch
two small holes in it. Then blow out all of
the inside. Next fill the egg with iron filings.
Then get a fair sized wooden box and saw
a round hole in it large enough to accommo-
date an aluminum or brass pan. Procure an
electro-magnet and a small motor (electric
or water) and put the magnet on one side
of a rotatable wooden bar. The motor turns
the magnets round and round and as the
batteries connect to the magnet it will draw
the egg around also. . )

Some time ago there was described in the

SECOND PRIZE, $3.00

columns of Science & Invention a similar
device provided with two permanent steel
magnets, which were caused to pull two
painted iron bugs over a thin aluminum

The Motor Rotates the Electro-Magnet Mounted

on the End of an Arm in the Manner Shown, and

the Iron Filled Egg Is Pulled Around Over the Alu-
minum Sheet by the Rotating Magnet.

plate, on which a clock dial was painted.
The mechanism was arranged with clock-
work, so that the outer bug indicated the
minutes, and the inner bug the hours.
Contributed by LUCIUS M. TURNER.

A Simple Vibrating Rectifier

I had occasion to use a

Some time a|
%gr charging small storage

small rectifier

|
| SS—— 1171
Stocage bantery

A Simple A. C. to D. C. Rectifier for Experimenters.

THIRD PRIZE, $2.00

batteries and ‘‘building up” several six
volt batteries. In view of the fact that
other experimenters may at some time or
other need something like the above men-
tioned rectifier, I am describing it herewith.

On a rather heavy bell, separate the con-
nections between the two electro-magnets,
so0 as to give two separate, individual units.
Connect a condenser across the vibrator
arm and the adjusting screw. A condenser
of about one-half M. F. will answer the
purpose. A rheostat is now connected into
the circuit as shown in the diagram, and
the other connections are made as indicated.

The operation is as follows: Owing to the
action of the direct current in the D. C.
magnet, one end of the armature A, will be
permanently of north polarity; and since
the A. C. magnet will alternate with the
alternations of the current, the armature
will vibrate in step with the A. C. input.
This allows for contact, in such a way that
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a pulsating direct current will be obtained.
Adjustment for the D. C. magnet is made
by the rheostat, which should allow this
magnet to have approximately the same
strength as the A. Cp magnet.

Contributed by A. H. MATHEWS.

PRESERVING SLICED SWISS

CHEESE.

Swiss cheese when sliced, is ordinarily
difficult to preserve fresh and moist. As
commonly kept by housewives, it rapidly
dries out, becomes hard, curls and turns
a deep yellow. Placing it in the refrig-
erator fails to overcome this process of
deterioration. The one provedly effec-
tive method of preserving its original
freshness, etc., is to keep the slices con-
stantly wrapped in a damp sheet of
white linen, except during actual eating-

time.
Contributed by C. NYE.
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Interesting Chemical Experiments
By O. IVAN LEE, B. Sc.

“Fireless” Smoke

HE old proverb “Where there's smoke,

I there's fire” is far from being a reli-

able - one, because to the chemist
smoke without fire i3 a not infrequent oc-
currence. To those not so familiar with
chemical facts, the appearance of rolling
clouds of-white smoke without any vestige
of flame or heat is always a bit perplexing
and savors of the mysterious. But first, let
us take a moment to consider what smoke
is. It may be looked upon simply as a
multitude of very small particles of solid
matter suspended temporarsly in a gas, usu-
ally air. There is no such thing as per-
manent smoke. You can't put it in a bottle
and keep it, for sooner or later the solid
matter will settle out from the air which
supports it. For similar reasons, it is im-
possible to have smoke in a vacuum such
as exists in an electric light bulb, for since
there is nothing in a vacuum, the particles
of which the smoke is composed would fall
down instantly. Of course there are a few
colored gases, such as the deadly greenish
yellow chlorine which the Germans let the
wind blow over the defenseless Canadians
in Flanders, but it is not correct to refer to
such colored gas-clouds as smoke.

Any chemical action, then, which will
form a solid substance floating in air will
give the effect of smoke. Naturally, this
condition can best be brought about if the
two chemicals which are to combine or
react are themselves (invisible) gases. Am-
monia is one such a gas. Ordinary ammonia
is a solution of this gas in water. When the
ammonia water is heated or even exposed
to the air, the invisible ammonia gas goes
out of the water into the air and makes its
presence known by its piercing smell. Since
ammonia is an alkali, it will easily combine
with an acid to make a solid salt. It is
only necessary, then, to make smoke, to find
an acid which is also a gas. Fortunately
there are two that are easily obtained.

Trigger Plunger,

- Ammonia

Paraffine

+Acid

With This Simple Apparatus Great Clouds of White
Smoke Can Be Produced. It Makes a Very Striking
and Mysterious Experiment

On a clay saucer such as is used for
flower pots place some pieces of sulfur or
some flowers of sulfur and set it burning.
It will burn with a pale blue flame and
choking but invisible fumes. These fumes
are sulfurous (not sulfuric) acid. Now
place the saucer on a little block of wood
placed in the middle of a plate or pie-tin
and pour some strongammonia wateraround
it, in the plate. Instantly white clouds of
smoke will arise around the saucer until
the whole resembles a smoldering pile of
leaves. To show that it is the fumes of the
sulfur and not the flame that is necessary
to make smoke, repeat the experiment, but
first extinguish the burning sulfur with a
piece of asbestos followed immediately by

pouring in the ammonia as before. The
same white smoke will be produced, altho
now there is no flame. The effect can be
made much greater by placing some muriatic
acid in a saucer instead of using the fumes
from sulfur. This acid is much stronger
than sulfurous acid, and its fumes with
ammonia are very dense, white and volu-
minous.

After you have thus become familiar with
smoke, ammonia and muriatic acid, you
can startle your friends with the following
experiment:

Place a thin glass tumbler on a table and
pour in about half an inch of muriatic acid
without pouring it down the side of the glass,
and without spattering any inside. It is
not difficult if you pour smoothly from the
acid bottle without letting the acid gurgle
as it comes out. Now melt some parafhn
wax (not too hot) and pour it down the
side of the glass very carefully until there
is a layer about an eighth of an inch thick
floating on the acid. When the wax gets
hard it will seal the acid underneath com-
pletely. Blow out any acid fumes which
may still be in the glass above the wax and
then pour in about an inch of strong am-
monia water. Over the top of the glass,
place a tin baking powder cover with a hole
in it about an inch in diameter. Nail a
short round stick about eight inches long
and half an inch in diameter perpendicular
to the end of a flat stick about a yard long
and an inch wide. When your audience is
gathered, carefully insert the end of the
round short stick thru the hole in the tin
cover over the glass, and using the long stick
for a handle, give the end of the short stick
a quick push downwards against_the wax.
There will be no flash and no noise, but a
huge cloud of dense white smoke will puff
up like a ‘“‘jack-in-the-box’” and you and
your friends will experience all the thrill
of seeing an explosion close by, with the
disagreeable features eliminated.

Synthetic Perfume of Lilac

HE preparation maybedivided into two
operations (a) the transformation of
common oil of turpentine into terpin(b)
the transformation of terpin into terpinol.
To prepare terpin put one pint of oil of
turpentine in a quart bottle. Three-fourths
of a pint of alcohol 80 per cent is mixed
with it, and one-fourth pint of nitric acid is
slowly added to the mixture, which is left
several days, until crystals are formed.
These are collected and dried with blotting
paper. To get the full amount formed, one
should wait over three months; but, for
experimental purposes, such a delay is un-
necessary.

To transform odorless terpin into fra-
grant terpinol, set up an ordinary distilling
apparatus consisting of a one-pint flask,
delivery tube and condenser. Fill the flask
half full of water. Put two or three spoon-
fulls of terpin in and the same amount of
sulfuric acid. -

As soon as the liquid boils, a delightful

By GLENN SLOVER

scent fills the room. Distil until no more
terpinol passes over. If any water has dis-
tilled over, a layer of liquid terpinol will be
found on top of the water and can be easily
removed. The fragrance is extremely
strong, while the essence is warm, it becomes
much more agreeable after it has cooled.
Some odoriferous plants, such as marjoram,
contain terpinol in their leaves, but the ex-
traction of the essence from such sources is
always much more expensive than its
synthesis with oil of turpentine.

AN EXPERIMENT IN INSTAN-
TANEOUS CRYSTALIZATION.

Dissolve sodium hyposulphite in 15 cc.
of water to saturation, by heating, and
pour the solution slowly into a clyinder
which has been warmed in boiling water,
filling the same about one-half full of
this solution. In another beaker dis-
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solve sodium acetate also to saturation in
15 cc. water, heat gently till all is dis-
solved. Pour this solution slowly on
top of the first in such a way that it
forms an upper layer, without mixing
the - solutions. The two solutions are
then covered with a thin layer of boiling
water and allowed to cool.

Lower into the cylinder a wire, at the
end of which is fixed a small crystal of
sodium hyposulphite. The crystal tra-
verses the solution of sodium acetate
without causing trouble, but crystaliza-
tion immediately takes place as soon as
it touches the hyposulphite solution.

When the hyposulphite solution be-
comes crystalized, lower in the upper
solution of sodium acetate, a small crys-
tal of the acetate suspended by another
wire, and this will crystalize immediatcly
as did the hyposulphite solution.

Contributed by H. J. RUNDT.
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Chicago Police Use Radiophone

SHORT time ago a new scheme

for organizing the police systems

of the larger cities was inaugu-

rated in New York City, with the

demonstration of the advantages

of inter-city radio-telephone and telegraph.

Now we learn that the city of Chicago has

arranged to install an elaborate radio sys-

tem to aid its police department in their
war on crime.

A $12,000 radio plant of the very latest

type has been Installed on the roof of the

The accompanying illustration shows how
wonderfully a radio system can extend and
speed up the activities of a police and de-
tective organization. Suppose for example,
that a rifle or other squad of police or de-
tectives are greatly outnumbered in an en-
counter with thieves, or that they are badly
cornered, with the chance of being anni-
hilated; they can, with a good police radio
system in operation, set up a small pocket
wireless set and flash headguarters for help.

Not only this but with a portable and com-

ct transmitting and receiving set such as
1s available today, emrloying a wire clothes
line or else some insulated wire spread out
on a roof or hung over the edge of a build-
ing, news of the movements of the outlaw
bands can be instantly communicated to
Headquarters; or again, from Headquarters
to the local squads who may be engaged in
the man hunt.

Patrol autos can easily be fitted up with
an efficient radio transmitting and receiv-

W aves v svavesve wmse aess vasceeen

The City of C! Has a Very Progressive and Wide Awake Police and There Has R« Been Installed a $12,000 Radio Plant of the Very Latest
4 .lgl dthoChl::’mCitym. This Will Be Used for the ::t;f Keeping the Police ent in Constant Wireless Communication With
Rifle Squads, Fire Boats, Fire Houses, Stations and Patrol Wagons

Chicago City Hall for constant wireless
communication with rifle squads, fire boats,
fire engine houses, Eolice stations and patrol
wagons. At first the terminals of the police
radio system will be equipt with apparatus
only for the reception of radio messages.

Mr. William G. Keith, Commissioner of
Gas and Electricity for Chicago, and who
proposed the adoption of radio in this man-
ner to aid the police department in their
work, said that he hoped ultimately to
have every policeman equipt with a com-
pact receiving apparatus, weighing but a
few ounces and capable of being concealed
under his clothing.

A Few July‘Radio
News’” Features

The Lyon Radso Statson.

By the Parss Correspondent.
Experimental Measurements and Cal-
culations. By P. F. Geagan
Throw That “B" Battery Away.

By Charles L. Whitney

How to Construct a Heavy Current
Transmstter for Radso Work.

By H. Marple

Radiatsng Eight-Tenths of an Ampere

With a Single J Tube. By A. H. Lynch
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ing set of small size, thanks to the present
highly perfected vacuum tube amplifiers and
undampt wave generators employing such
tubes—thus providing the police with a
scientific improvement which sheuld be of
inestimable service in many instances, es-
pecially in case of riots, racial fights,
strikes, etc.

The Fire Department of such a city as
Chicago will undoubtedly find the radio
system a great aid in their work, especialy
when used in conjunction with the police
system, as for example, when extra police
reserves are needed to keep the curious
crowds back and away from buildings liable
to fall, etc.

—
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The Radio Lullaby Is Here

Well, well, we never would have
thunk it, but the world is advancmg and
.we will be dingbusted if here isn’t the
"wireless baby carriage. This glorified

baby pullman, which was invented by a-

member of the Union College Radio
Club, at Schenectady, N. Y. has many
possibilities we believe. It seems that
the inventor had originally intended this
wireless receiving outfit for baby car-

tlnt duPrhn Sbjeet in Viev by the
Clnb or Nearby Amateur Wireless Stations. We Sugges
This Genius, 8o that wm ﬂn Bad

riages, for the purpose of picking up and
amplifying wireless telephone music
sent out by a station at his club, or by
amateur radio stations in nearby terri-
tory, so that whenever the kid who hap-
pened to be the lucky possessor of such
an outfit, started to cry and cut up the
music would soothe him. All nursey has
to do is to throw the switch and bingo,
out pours the wireless music which will
lull the irritant child into deep slumber
—perhaps? We presume that if said

Anti

In Italy the day is divided into twenty-
four consecutive hours so that a train leaving
at 13 o'clock, leaves at what we would
call 1 o'clock in the afternoon. We illus-
trate a dial which our correspondent pro-
poses to introduce for use on clocks. By
weighting the balance wheel or otherwise
modifying the construction, he proposes to
reduce the speed of the movement to one-
half its present rate, so that the hour hand
will take 24 hours to make its circuit. In
this way, each hour will count for two. If
a person wants to get up at 6 o'clock in the
morning, it will be according to this clock,

& Member of the Union Loliege Xaaio Liup o dcaenecaay, IN. X.

Man Tries to Sted
via Radio, Such as ‘‘Come Quick

youngster is. of German origin, nursey
should parade him in the vicinity of
German amateur radi6 stations, so that
he can be lulled to sleep by the music
he really loves, such as “What is
Kaiser Bill Doing Now” and “Every-
body Works but Bill”; if Turkish, then
Turkish stations should be cultivated;
if French, then French amateur sta-
tions, etc., etc.

1t deems

that the Radi

‘ as Shown
‘ " the “Whole e Contraption Will

As our able accomplice in editorial
criminology, the artist, has shown with
his trusty pen, there are many other
wonderful possibilities opened to the
wireless equipt perambulator—chief of
which, perhaps, might be mentioned its
utility in preventing kidnapping. By a
simple attachment, as shown in the
drawing, the radio apparatus on the car-
riage can be connected by means of a
mechanical trigger device to one of the
wheels, so that if a thief should start

www americanradiohistorv. com

Pnncdon 50 as to Send Ou
Bm Kidnapt. Just Past 42nd St. and Steenth Avenue,” etc.

pushing the carriage once nursey had
set the device, the radio apparatus would
instantly be set in operation. Then, by
means of the Sperry range predictor, a
couple of gyro compasses and a few
other dew-jabs, including an omnigraph,
the whereabouts of little Tweetums will
be found by the trusty radio amateur
who is always waiting in the offing,
ready to become a hero at a moment’s

Inventor was to Provide a Rndio Plck-uv Smem for S‘mlyinc B-by with Lullaby Music as Sent Out from the Radio

Baby Carriage Outﬂt be Develo te Furthcr
4 t S. OMuE o Cal!t:'

notice—for thanks to this radio device
it will become possible to flash out the
longitude and latitude and perhaps even
the names of the streets, as the thief and
the baby dash wildly down the avenue.
Of course little Tweetums was carefully
locked in with a couple of chains and
half a dozen Yale locks, so that the thief
could not lift him out and thus foil the
brainy inventor of this most remarkable
radio invention since the great Signor
Marconi flashed his immortal three dots
across the briny.

A. M. and P. M. Clocks

3 o'clock, and noontime will be 6 o'clock.
He draws an analogy between it and the
compass which we also show in diagram
where the north point, indicates midnight,
northeast indicates three AM., east indi-
cates 6 A.M., etc.

It is perfectly logical so to construct
clocks that the hour hand could go around
once for each 24 hours. How we fell into
the habit of splitting the day in two and
making our clocks according to this division
is not clear, and we presume that any at-
tempt to rectify the confusion incidental
thereto, is to be welcomed. There are few
of us, who in our use of railroad trains,
have not at one time or another, confused
the A.M. time with the P.M. time.

This clock, conceived by Edmund R.
Deering, a patent for which has been
applied for, would obviate any such danger
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Working Two Radio Watches atthe Same Time
By ARTHUR H. LYNCH

ONTINUOQUS wave telegraphy
1s unquestionably here for good
and there is a very natural con-

tention on the part.of some
: that the spark system is
doomed, if not to a speedy, at least to

an eventual demise. However, there are

certain uses to which spark transmission
may be applied which cannot be dupli-
cated by C.W. and it may be well to
stop here a moment and ponder.

For trans-ocean, which, nowadays
might better be termed “international,”
radio-communication, we find that the
interchange of thought is effected al-
most entirely by one form or another of
continuous wave transmitter.

Then we daily are brought to the
realization that C.W. is rapidly gain-
ing a very significant position in the
merchant marine. It will- be -remem-
bered that it has long held such a po-
sition in the communication service of
the U. S. Navy. Arc-and tube trans-
mitters are rapidly being installed and
in some cascs are actually' supplanting
the spark sets on some American ves-
sels. - This tendency toward arc trans-
mission is most apparent in vessels
under control of the Shipping Board,
which, in a great mcasure is responsible
for the interest which has lately been
stimulated in this type of apparatus, due
to some very remarkable results hav-
ing been obtained. :

Vast Difference in Operating

The methods used for the most satis-
factory reception of C.W. cannot be
satisfactorily employed for spark recep-
tion and vice versa. Of course the arc

wave modulated by the chopper, and
the tube wave modulated by a buzzer
or other method, can be picked up on a
crystal or other rectifying detector, but
there is a decided loss of efficiency.
Here we find two directly opposite
and equally important conditions; one

)
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favorable to C.W. and the other favor-
able to spark transmission. Let us first
consider” the C.W. For strictly com-
munication purposes it is preferable to
spark, even tho it is not capable of
equal range—speaking of modulated
C. W. and spark of equal power ratings
—because the emitted wave is very much
sharper and does not cause interference
such as is experienced when spark is
used. When like power is supplied to a
C.W. transmitter and reception is car-
ried on with a receiving equipment, de-
signed on the heterodyne or autodyne
principle, the range is found to be very
much greater for the continuous waves.
The tuning is similarly very sharp.
And study of the existing methods for
the production of radio waves by the
spark method brings us to a considera-

tion of the system gencrally conceded -

to be the most efficient, namely, the
quenched-gap. Here we find a system
which is still well within the law, but
which can be made to produce a very
broad wave if it is desired. Where we
have a combination transmitter, where
both the quenched and rotary gaps are
available, such as is the case with the
Navy Standard sets placed on many
merchant marine vessels while under
Navy control, the use of the rotary
permits even a broader wave.

There are two conclusions to be
drawn from these operating character-
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istics and they are that the C.W. is un-
questionably the more suitable for ordi-
nary communication, because there is
much less possibility of “jamming,” and
the spark is much more suitable for dis-
tress work, where it is desired to send
as few signals as possible and have
them reach as many stations as are in
range simultancously. In such instances
the more interference the vessel in dis-
tress can produce, the better are her pos-
sibilities of securing aid before her radio
is rendered useless from one cause or
another.

Where communicatiéon is carried on
by the C.W. method, a very close watch
must be maintained, if all calls are to
be heard and vessels must be very ac-
curately tuned, especially as regards
their calling wave. In order to aid the
arc stations in communicating with one
another the Federal System has placed
a variometer in series with the antenna,
so that the operator may slightly vary his
emitted wave while transmitting, so as
to be heard at the station of destination,
if the two stations are not in perfect
resonance.

Another consideration is the radio
beacon. During thick weather a con-
ventional signal from a station of this
character is used to guide vessels on
their otherwise blind ways, and is used
in conjunction with the radio compass,
designed especially for shipboard use.
The radio beacon station is the direct
reverse in action of the radio compass
stations, now in use at many places
along our coast line. Would it be more
advisable to have these beacon stations
transmit undampt or moderately dampt
waves? There arc some very good
arguments on both sides of this ques-
tion, but the author is of the opinion
that this is one place where the spark
will always hold its own.

In our endeavor to perfect our com-
munication systems, it is undoubtedly
worth our while to remember that, tho
radio is a very potent aid to our na-
tional expansion from a commercial and
economic standpoint, the strongest rea-
son for it being adopted is the safcty
factor it affords. There are many
ships now carrying radio apparatus for
the sole reason that it is required by
law, even in the face of the many in-
stances which have proven very defi-

"o
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nitely that it is more a question of “Can
our vessel afford to be without it?” than-
“Can we afford it?” T
(Continued on page 280)
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Toy and Physical Culture

Apparatus
(No. 1372,351. lIssued to Amy L.
Hurlstone-Jones) .
This is a very ingenious device; it
will give a child plenty of fun and at

the same time will develop muscles.
It consists of an animal's head, carried
on a flexible neck, ¢ ining one or
more springs, and secured to a board,
or leather or other suitable material,
and provided with straps so that it can
be fastened to the back of a chair, the

another child. By tugging at the reins
the animal's head will move, dependent
upon the pull and it may be so.ar-
ranged, that the horse’s head will give
- forth a neigh resembling that of the
animal. " In the modified
the head may be mounted
upon a nursery hobby-horse. "

- Boat Race Game
" (No. 1,373,679, Issued to Charles E.
-Silkworth and Amos P. Silkworth)
[ This is a very interesting game,
whéreby a boat race is featured and
the winner of course gets the prize.

tly

‘There is a circular piatform upon which
are mounted bcats suitably pivoted to
allow them to keel over imitating the
regular vessels. A marker boat fcr the
starting and the stopping position indi-
cates the winner. When an electric
fan is turned on the boats race round the
course due to the action of the fan which
causes air currents sufficient to rotate
the platform. After a short while the
current is turned off and the boats
come to a rest, the vessel nearest the
marker being the victor. The entire
device may be mounted within a hood,
and covered by a glass, 8o that the fan
is concealed and colored lights and sig-

nals greatly enhance the effect.

. irplane
(No. 1.376.3%;{1) Issued to John
Ziegler)

This multiplane, or combination
multiplane and double bi-plane, pro-
vides for very large maintenance plane
surfaces, located in spaced relation, one
above the other, so that they engage
the varying strata of air for sustaining
the plane. It stands to reason that 2
plane of this type may be built very

large and of large carrying capacity.
It is provided with stabilizers in con-
nection with the opposite edges of each

[ .for maintaining the equilibrium

foothold of a perambulator or even to |

-construction 1

and a portion of each plane serves as
an aileron. The motors are pl 8o
as to bank the air between two different
planes on two different levels.

these plates are placed near mirrors,
preferably made to stand at right angles
to each other and at 45 degrees to the
plates. There is a head-piece thru
which the observer looks, similar to

Re ing Files the head-piece of a household stereo-
(No. 1,372,170. lssued to Sidney 8cope, except that it has no lenses.
Thomas Judd)

This process, for which a patent has
been granted, will enable anyone to |
easily sharpen files and rasps. It em-
ploys a high tension electric current
on a high tension circuit, the spark |
length of which in air is equal to the
length of the file or rasp, and the dura-
tion treatment in minutes is cqual
to the average length of the files in
inches. The files so treated are piaced
in an electrolyte, consisting ot a dilute
sulfuric and nitric acid solution, and it
makes no difference whether the files
are flat, round, square_ or three-
cornered. The files are first washed
and wire-brushed in a solution of lye,
80 as to clean off all the grease, and are
suspended from the anode, while some

‘This is mounted 8o as to slide back and
forth as desired and hold any assigned
position, and a partition prevents the
observer from seeing the left mirror
with the right eye and conversely.

Sigmlin System
(No. 1,360,781. Issued to Theodorc
Willard Case)

Signaling by means of ultra-violet
and infra-red rays had become quite
an important factor in the recent world
conflict. Mr. Case has here secured a
patent upon such a method. The light
rays, mentioned above, are ordinarily
invisible, and may be projected from an
incandescemt bulb or from a search-
light. If it is desired to transmit only
the infra-red rays, a screen of smoked

ass of suf..ci nt thickness is placed in
ront of the searchligcht. A shutter al-
lows for the projection of the ray, which
is tocust upcn a reflector, which in
turn has in its focus a photo-electric

other suitable cathode is inserted into
the electrolyte. The latter may be
composed of three-quarters of a part of
pure nitric acid and one and one-quarter
part of sulfuric acid in nine parts of

water. The secondary of the transfor-
mer is then adjusted so that if a 10 inch
file is to be resharpened, it will give a
10 inch spark and the duration of time
for treatment is 10 minutes.

Current Density Indicator
(No. 1,374,918. Issued to Edwin Heil)

In the process of electroplating it has
been found that the best results have
been obtained by passing a given num-
ber of amperes per unit of surface thru
the cathcde formed by the articles being
plated. For example, in nickeling, &
amperes per square foot of surface may
be consilered highly effective, but due
to the irregular contours of the articles
to be plated it is often difficult to prop-
erly estimate the amount cf current
Pm'f,'f th-u the bath per unit of sur-
ace of the g>ods, even tho ammeters are
connected 11 the circuit. The inventor
of this curr:nt density indicator pro-
vides an am neter specially calibrated
and connects the same to a hook on
which is susp:nded an electrode having

cell. In series with this is a pulsation
generator, comprising a vacuum tube
or bulb, or one filled with nvon, argon,
helium or other suitable gas. di-
narily no battery current will flow
across the two platinum elsctrodes in
this pulsation generator, but upon ac-
tion cf the infra-red rays upon the
phot» sensitive cell, a circuit i3 closed,
causing an audible note in the telephone
receivers. -

Severing Sheet ‘Glass
(No. 1,373,533, Issued to Harry G.
Slingluff)
In some of the large glass companies
sheet glass is produced in one long con-

been found that the diamond or roller
cutters do not answer the purpose, as
well as would be desired, when it be-
comes necessary to sever this sheet into
smaller pieces. So the inventor of the
above patent has devised a very clever
process and apparatus whereby glass
may be cracked evenly. This consists
of a pair of bars on opposite sides of
the sheet which are connected together
by means of U-sha members, to
the inside of which members are fixt
electro-magnets. These bars are also
provided upon their inner sides with

a determined unit of surface. In this
manner he is able to determine imme-
diately by direct reading the current
strength per unit of surface plated.

X-Ray . Stereoscope
(No. 1,373,847. ls.su?l to Harry F.
aite

The usual X-ray apparatus enables
physicians and others, who use X-ray
plates, to obtain a reading from the
plates, but in order to get a correct and
adequate representation, some kind of
stereoscopic effect is of importance.
The stereoscopes heretofore used have
been rather hard to adjust, because of
the fact, that the observer must hold
a certain ition wherein he obtains
the relief effect. In this improved form
two lanterns illuminate their respective
plates with an even illumination, and

asbestos strips and upon the inner sur-
face of said asbestos strips, resistance

wires are The operation of the

tinuous piece, but it has very often ~

device is simple. Current is sent thru
the windings of the electro-magnets,
which causes the to come in close
contact with the glass. Current now
heats the resistance wires on both sides
and also_heats the glass along the line
of the wire. The operation at no time
is stopt, in that the apparatus moves
upward at the same rate of speed as
the glass, being held in the fixt position
by the electro-magnets. When the cer-
tain predetermined limit is reachéd the
current is automatically turned off,
and a jet of cold air is shot toward the
glass severing it evenly.

Tooth Brush

(No. 1,369,966, Issued to Arthur
Cosens amd Thomas Richard Peden)

These two inventors have secured a
patent upon a tooth brush, the con-
struction of which is such, that the
teeth may be effectively cleaved by al-
ternate up and down rotary movements
of the brush. The brush is formed con-
vex or round in shape and the bristles
upon the surface conform substantially
to the contour of the teeth. Upon the
handle an elongated ball-shaped por-
tion is provided so that it can be gript
by the fingers, which ball shaped por-
tion may be grooved to provide fcr a

(e l————

better grip and enable the operator to
brush his teeth b/ rotating the bristles
of the brush.

Monocycle-Vehicle
(No. 1,374,761, Issued to Carlo Po-
milio)

This iz a new monocycle with which
one should be able to travel over open
land destitute of roads, and if desired
the device can be converted into a war
machine. It is shaped as a large roller
or hollow drum of great diameter and
of a width sufficient to house the driving
plant, the materials to be transported,
passengers and crew along with the
necessary guns, if in war-service. There
are two ways of obtaining the forward
mov t t displacing a heavy
center mass, causing the weight to
constantly ascend and climb on an inner
surface of the roller and by this dis-
placement to produce the forward
movement, or the motor is dircctly
geared to the roller and suspended from
within the drum hanging like a pen-
dulum fr. 7 a larze hollow shaf§. The

engine drives a couple of pinions which
mesh with two toothed crown gears,
provided on the cheeks of the drum.
The arum itself is shaped in such a
manner that its face will be curved, and
when it is desired to turn a corner a
heavy weight suspended on a cross bar
inside is shifted, causing the vehicle to
tiit uver and hence cxecute the tumn.
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- Home Fire Extinguisher
N every home where there is fire
there 1s danger of fire; and where
there is danger of fire there should
be a dependable extinguisher of
some kind. Most extinguishers
offered the public today are too expen-

sive. Most people appreciate the im-
portance of having a means of prevent-
ing and fighting fires, and will gladly
buy an extinguisher for the home and
business, when somecone invents one
that can be sold at one dollar.

A reliable cxtinguisher that can Dbe
sold at a profit for one dollar, could
easily be made with crude carbon-
tetrachloride as the filler, which is ob-
tainable, by the fluid-pound, from any
wholesale drug company. This scien-
tific chemical fire-killer can be prepared
and packed in eight ounce bottles for an
average of twenty-five cents cach.
Eight ounces will be sufficient to put
out most fires if applied before it has
gotten beyond control. Retailing same
at one dollar per hottle will enable the
manufacturer to sell it thru house-to-
house agents, allowing them about
1006 profit and stil leaving a good
margin for the supply house.

A small classified advertisement for
agents to sell this extinguisher should
bring considerable replies from can-
vassers who would gladly represent you
in their respective territory. Spcctalty
agents seldom ask for credit, and it is
this cash-in-advance busincss that en-
ables the manufacturer to, start and suc-
cessfully operate a small factory, be-
cause he can turn his capital over so
quickly. There arc several good agents’
magazines that will connect you with
live canvassers for this extinguisher
proposition and for others that you may
add from time to time. But just at
present an economical fire extinguisher,
as above described, should prove espe-
cially successful if properly handled and
advertised. Carbon-tetrachloride can
also be used as a drv cleaner of cloth-
ing with splendid results.

Improved Water-Wings
For several summers, swimmers have
been using the lung-exhausting cloth
water-wings, that are secured under
the arms. For the beginner there is no
doubt about the merit of a teacher, or

By JAY G. HOBSON

rather a means for supporting the body
in the aqueous substance; but the pres-
ent form of buoys seem very clumsy to
me. In the first place they continually
lose air and in the second they inter-
fcre with the motion of the swimmer,
besides failing to even the body in mo-

tion as it should
do to instill the
confidence neces-

sary to make the

The ‘“Water
Wings Which
Youngsters and
Grown-ups u s e
Every Summer
‘Whil

ing to Their Size
and Position
When Womn.”
The Author Sug-
ests an
hamber Made
Like That Shown
So That the Swim-
mer Has Perfect
Freedom to Strike
Out With the
Arms.

layman  self-reli-
ant when alone.
My idea of an

A Novel Idea for a Fly Trap Is Here Given by the
Author. The Fly, After Ea the Poison, Falls into
the Disinfectant Solution in the Bottom of the Vase

cfficient  teacher

and a buoyant de-
vice will be seen
the

accom-

E ee Cool
Straw Hat? No!
The Author Sug-
ests That Small
ir Tubes Be
Placed Between the
Llyers of _Straw
and Thus Provide
a Positive Air Cir-
culauon Syltem,
h Will Make

the Stuw Hat

Really Cool

in

panying illustra-
tion; it is con-
structed of a long,
rubberized tube
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" What to Invent

with an air injection valve for filling; it
is only long enough to reach from the
neck to the hips, and worn over the
spine which is the center of balance in
the water., Being elastic it permits
bending with the body’s motion. Being
about three inches in diameter and as
long as the torso, it will offer less re-
sistance when swimming, and will also
allow the user to swim in any position
desired—with safety.

An Artistic Fly-Trap

I believe an extensive market could
soon be obtained for an improved fly-
trap similar to the one pictured here.
As will be seen, this vase-like trap has
a peculiar cupola above the opening,
which is intended to serve as a landing
place for the flies. A poisonous sub-
stance is spread on the pad underneath
the cupola. ‘Inside the vase-trap is a
liquid disinfectant. The action of the
fly is as follows: He smells the sweet-
cned arsenic (or such attractive poison
as is used) lights on top of cupola,
walks around surface until he finds the
pad underneath; walks onto pad, eats
the poison, becomes dizzy, falls into
vase and is pickled in the disinfectant.

After June the first, the grass bonnet
will be in evidence everywhere except at
the North Pole. The customary “strawy
lid” looks perfectly sublime in its ap-
parent coolness, but if my memory is
correct, I recall that straws were rather
warm last summer. That is, the heat
from Old Sol seemed to pay no more
mind to a straw hat, than it would have
to onc made of glass. Of course that
may be a little overdrawn, but what I
am trying to say is that the present con-
struction of straws doesn’t give the de-
gree of protection from the sun it
should to afford the comfort desired
by all; and I helieve the reason for
this is the lack of air space between the
two layers of woven grass which com-
pose the body of the hat when prest into
shape.

My suggestion is to conceal air tubes
between the layers of straw, so there will
be an air insulation, circulating there,
which will also supply fresh and cool
air to the head of the wearer. If the
proper material is used, the weight and
size of the hats should be little, if any,
greater than that of the present kind.
Anything to provide more comfort with-
out sacrificing too much style—the bal-
ance of the scheme I will leave to the
manufacturers. .

(Copyright 1921 by the author)
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Scientific Humor

Then Pop “Popped.”==A young man
said to his father. “Pop do you know
that a man invented a clock with a gun

- on it to shoot every hour?”

Father: “Why does it shoot?”

Son: “To kill time.”

—Henry Boulanger.

Sort o’ Taxidermist.—The Wife: “Isn’t
that your eye-doctor?”
The Husband: “I thought so till he
sent me his bill. He's a skin specialist.”
—W. E. Farbstein.

How About the “Flying Stone Age.”—
Professor in Aeronautical History: “Can
anyone name the first Aeronautical
Journal?”

Voice from the back of the room:
“Fly Paper!” —W. W. Chamberlain.

Her “Light”
) Was Out, Too.—
—It was a cold
cheerless night.
The wind blew
in from the
north-east. On
the deck of a
liner stood a fe-
male tourist. Her eye caught the glint of
a lighthouse. For a long time she watched
it. Then turning to her companion she
said: “How patient those lighthouse men
must be!”

“Patient? How so?”

“The wind has blown that light out ten
times, and each time they have lighted it
again. It’s simply wonderful.”

—C. E. Etches.

Must Have

Been Painful To
Um.—“After the
-rash,” imparted
.the first hospital
JC surgeon to the
{second, “I ran
“over to where it
AL lay on the pave-
ment; and when
[ raised it up, I saw at once that its ribs
were smashed, while a gaping hole was
torn in its——"

“Pardon me, doctor,” broke in the
medical student, who had caught these
words as he was about to pass by into
the consumptive ward, “but if you have
no objections, I'd like to take a few
notes on that accident case.”

He pulled his notebook from his pock-
et. “Was the case a child?”

“No,” the surgeon informed him to
his embarrassment. “I was speaking of
my umbrella.” —Pauline Poole.

A Level Headed Car.—Irate motorist:
“Say, this darned car won’t climb a hill!
You said it was a fine machine!”

Dealer: “I said: ‘On the level it's a
good car’.” —Victor C. Huebner.

A Good Substitute: Teacher: “Haw-
kins, what is a synonym?”

Billy: “Please sir, i1t’'s a word you use
in place of another, when you cannot
spell the other.” —C. Tortanier.

®

Would the Light-house Keep’er?—A
lady advertised for a servant to do light
house work. She received a letter from
a girl who said she would like the posi-
tion, for she thought the sea air would
do her good, but she wanted to know

where the light-house was situated.
—H. 8. Johnson.

‘to pay for it is.” C. L.

First Prize $3.00

The Early
Bird —
“That’s what
I call luck,”
said Ben
Franklin, as
he got an
electric cur-
rent over his
kite string.

“Is your experiment a success?’

“Yes.” It shows the advantage of
getting in before conditions become
crowded. I haven’t been told once that-
the line is busy.” —Harry Steinberg

It Was a Dark and Stormy Knight.—
He: “Why did they call the olden days
the dark age?”

She: “Easy, because there were so many

knights.” —H. C. V. Carlson.
Nothing—they’re TIRED.—In an

automobile salesroom, for purposes of

demonstration, was a chassis with the

body removed. A salesman was explain-
ing to a prospective woman purchaser the
construction of the engine and how it con-
nected with the rear axle and caused the
rear wheels to revolve.

The woman seemed much interested in
these mechanical details. “Now,” she
said as the salesman paused at the end of
his explanations, “what makes the front
wheels go round?” —Dick Dickinson.

E receive daily from one to
two hundred contributions
to this department. Of these

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

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

" Mexico Seems to Like It—“War is

.H——1.” exploded the Earth, “I'm tired

of having a revolution every twenty-
four hours.” —Dorothy Kantro.

A Run For
Your Money.—
Sparks: “My
doctor advised
me to take up
motoring  for
my health;
said I needed
axercise.”

Plugge:
“Pshaw, run-
ning a car is
no exercise.”

Sparks: “No, but getting the

money
C X
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.
Had a “pull” with his patienbs.—Lew'is:
“Do you see that house up there?” |
Peter: “Yes, what about it?”
Lewis: “Well, that house has been
built with money made from many suf-
ferings, writhings, agonies, and much
blood.”
Peter: “What beast lives there?”
Lewis: “My dentist.”
—C. Tortanicr,
Valetta, Malta, Europe.

And East is West.—“I'm going down
to the Postal Telegraph -to send a tele-
gram to my brother in California. He
just got married.”

“You can't send that by Postal!”

“Why not?”

“Why, that’s a Western Union.”

. —H. 8. Johnson.

He Saw
Thru It.—Bix-
by: “Waiter!
Was this
chicken cooked
with X-rays?”

Waiter: (be-
wildered)
“Why, er-no;
that is, yes, yes.”

Bixby: *“I thought so; I can't see any-
thing but bones.” —A. Maurice.

Or Breaking Into a Vault—“How
many volts are required to kill a per-
son?”

“One—if it’'s a re-VOLT.”

—John C. Ealy.

Some Light
On the Subject.
—“I've often

been told that

I steal thru a

window,” com-

plained t h e

Light Ray,

“but this Ein-

stein noise a-

bout my being

crooked makes light of me.” *
—Dorothy Kantro.

A Heavy Smoker.—“How about that
aeroplane?”

“It went up in smoke.”

“Burned up, eh?”

“No, made an ascension at Pittsburg.”
H. S. Johnson.

Weighed and Found Wanting.—
CHEMISTRY PRrOFEssorR—“Mary, find" the
atomic weights of sodium and potassium.”

Mary (whispering to fellow student)
“Jim, have we any atomic weights in this
laboratory?” —Mason Crook. -

And Shocked and Stung.—“That
doctor is a regular human dynamo.”

“Yes, and when I came in contac,t

with him, I myself was highly charged.”
—Kenneth T. Price.

“This is no joke,” said the Joke Ed-
itor—“I'm in a terrible mess,” moaned
the Pottage.

“I'm in an awful pickle,” groaned the
Dill. .

“I'm up against the wall,” cried the

icture.

F “I'm in a tight hole,” sobbed the Peg.

“You have nothing on me,” answered
the Zero. —Dorolhy_Ka»,xtro..

“I'm having the H——of a time,” said
the Printer's Devil.
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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 each question.

M ESUSIVAIL MM SOL WU LS ML pees seievees  veses

If the questions entail considerable research

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

Sound and Heat

(1111) Miss Hannah Dvorcef, St. Anthony.
1daho, asks several questions on sound and also
wonders why the wires of an electric toaster do not
continue to get hotter and burn out.

A. We do not agree with you that sound
travels faster thru mere elastic_ mediums. Sound
travels quickest thru a bar of Tungsten steel. A
watch ticking at onc end of a 30 foot bar can b:
clearly heard at the other. If this steel should b*
replaced by an india rubber bar, the watch woull
not be heard at the other end, and likewise, a vacuum
or as nearly a perfect vacuum as can be obtained, will
not transmit sound, whereas air will.

This refutes your statements of density, and can
be readily established and proved by placing an elec-
tric bell on a felt pad in a bell jar and inverting on the
table of an air pump and exhausting the air. Its
sound cannot be heard. L

A person can hear his own voice when speaking in
a telephone, but the sound travels so rapidly and we
are so used to telephoning, that it is not noticed. If
the voice should be amplified thru several vacuum
tubes, it can be easily heard. L. X

When a current is flowing thru electric wires, it
tends to heat up the wire in proportion to the amount
of current passing there thru. When the wire is
heated, its resistance increases greatly and less cur-
rent flows thru and, therefore, the heating effect is
not so marked. It loses heat by radiation and con-,
duction, thus establishing a maximum temperature.
Thus a certain point is reached with that wire, so that
no further heating will take place, unless the amount
of current would be increased and a higher voltage
used to force it thru the wire.

Electrically Driven Au'gl;nnes
(1112) W. L. Dinham, Birming| , Ala., asks
about electrically driven airplanes.

A. Sufficient storage batteries could not be car-
ried in the airplanes of today to furnish the necessary
power for driving these machines, particularly when
we consider that modern airplane motors are capable
of developing from 250 to 1,000 H. P. each. The
batteries are too heavy. X

There is a plane now being made which connects
a generator directly to a gasolinc engine. The
generator in turn supplies th2 necessary energy for
motors, directly copled with the propellers.

Thermo-Electricity and Peltier Effect

(1113) James K. Delano, 2 New York City,
N. Y., asks several questions regarding thermo-electri-
city and the Peltier effect:

A. Ever since 1821 it has been known that heat
can cause an clectric current in a circuit composed of
different kinds of metals. Seebeck. who discovered
this, joined a German-silver and an iron wire to-
gether, forming a complete circuit, and upon heating
one juncture while the other was kept cold, he found
that a current flowed from the German-silver to the
iron thru the hot junction. To complete the circuit,
of course, it flowed in the opposite direction thru the
cold junction. This effect was named after its dis-
coverer, and by further experimentation it was found
that all metals can be arranged in a thermo-electric
series such as the following, and that when a couple
is made of any two, the current will flow from the
one above to the one below, thru the hot junction:

Thermo-Electric Set&u‘

Bismuth old
Platinum Sitver
German Silver Zinc
Lead Iron
Copper Antimony

The Peltier effect is produced by passing a current
from one metal to the other, either heat or cold being
produced dependin? upon the polarity of the current.
Itgis the converse of the effect described above.

The issue of the Eleclrical Experimenter in which
this article appears is the July, 1916, number of page
167, and was one of the articles by Mr. Rogers D.
Rusk. This issue is now out of print, but may per-
haps be had from some other Experimenter reader, or
may be found in the files at the Public Library.

Problem in Hydrostatics

1114) H. H. Davis, Noyes, Minnesota, writes:
. 1. Given: a vessel, say a good sized fish tank,
and float another smaller vessel partly full of water
in this, then connect a filled siphon between the two.
suery: will the smaller tank continue to float?

If so why, and if not why not? L.
A. It is obvious that a vessel floating in another
veasel and partly fi'l'd with water will not have the

water levelinside the first vessel, as hizh as the water
surrounding it. \

In other words, the level outside the small fish
globe will afways be higher than th. level within the
globe and therefore in siphoning, c.nnccting the two
will tend to equalize the water 1:vcls.

his will result in the smaller fish globe sinking
down further until eventually it will sink beneath the
surface.

Therefore, the small tank will NOT float.

Best Thermos-Couple Metals

(1115) Oscar W. Ehrman, Portsmouth, Ohio,
ask a question on thermo-couples:

A. The following thermo-couples are due to Hol-
born and Day, who used many substances, and found
the following to give the best results: )

Platinum and a compound of 909 platinum, and
10% rhubibum. Platinum and a compound 90¢;
Blatinum, and 109 iridium. Platinum and nickel,
copper and nickel, copper and constantan.

1000 or 75 ohm Receiver for Telephony?
(1116) Max Fields, Bedford, Ind., writes:

Q. 1. Would I hear better over the telephone
if 1 pu>t a 1,000 ohm receiver in place of the one now
in use?

A. 1. We do not believe that you would be able

to hear any better over the regular telephone line
using a 1,000 ohm receiver in place of the regular
75 ohm receiver.
. The reason for this is that the 1,000 ohm receiver
is too scnsitive and operates satisfactorily on very
weak currents. The current which you obtained thru
the telephone circuit is relatively larger, and hence
the smaller ohmage receiver works more efficiently.
Adding another receiver, however, so that you can
hear with two ears instead of one will increase your
perception of sound 50%.

Coal on Antenna Wires

11117) E. B. Gish, Amarillo, Texas, asks:

Q. 1. Please tell me if the black coating on my
ooppel; aerial wire will decrcase the receiving effi-
cency?

Q. 2. Would it be better to polish the wire?

A. 1. The black coating on your acrial wire does
not decrease the ability of that wire to answer the
purposc of an aerial for receiving.

A. 2. Itis not necessary nor is it even advisable
for you to polish the wire of your aerial as radio mes-
sages can be received just aswell on heavily insulated
wire as on bare wire, and this black oxide coating is
practically the same as a very thin insulation.

Electric Drive for Small Auto

(1118) Philip Niendam, Warren, Ohio, writes:

Q. 1. Some time back I read an article in your
magazine by H. Winfield Secor on building a small
auto, to be driven by electric motors geared direct
to the wheels.

I am interested in building a car which would
weigh about 400 Ib. (less the power equipment), and
would like to use a motorcycle engine coupled direct
to a generator and thus take the juice from it to two
motors, one on each wheel—either the rear ones or
the front, but as I am not an electrician I do not
know what size generator it would require, nor what
H.P. engine it would take to turn the same. I would
like a maximum speed of about 30 miles per hour

on level roads, and at the same time bearing in mind

to keep the total weight as low as possible.

A. 1. Relative to building a small autc to
be driven by means of a motorcycle engine driving
an electric generator, this generator to supply the
necessary current to the electric motors geared to
the wheels, would say that this is not a very practical
idea on such a small machine, as there arc entirely
too many losses both mechanical and electrical to
warrant the use of such a system in this sized ma-
chine.

(R

Underground Radio
(1119) W. W. Stanton, Liberty, Ind., writes the

cle:

Q. 1. I desire to know what has become of the
Roger's Underground Wireless?  Have not noticed
anything about same for some time. Is all the appar-
atus of this system made just the same as the regular
style of Wireless Instruments, only connected to the
ground in a different manner? In other words, could
a tower station be changed to Roger's Underground
type, by using a few special connections, or would
di ere;u. kinds of instruments have to be used alto-

ther!
geAl'.mut what would be the lowest cost of an amateur
long ramge receiving station of the Roger's Under
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ground Type? Will the Roger's Wireless pick up
telephone messages just as well as the telegraph sig-
nals? Does any type of wireless receiving station
have to be arranged specially for getting wirelcss
telephone conversation, music, etc.? Are there any
manufacturing companies now supplying complete
amateur apparatus for the Roger's Underground
Wireless system? If so, kindly give their names and
addresses.

A. 1. Replying to your recent communication
with reference to the Roger's Underground Wireless,
would say that when Mr, r wrote the first com-
plete article on this system, he had at that time
visited Dr. Rogers in his laboratory at Hyattsville,
‘.}ld.. and you may address Dr. Rogers at that ad-

ress.

_There is nothing special about the apparatus used
with the Rogers underground radio system, ex-
cepting the various ways in which the antennae may
be arranged. Any of the standard vacuum tube re-
ceiving apparatus can be used in connection with
this system, for radio telephone and radio telegraph
reception.

. There were a number of articles that were pub-
lisht on the Roger's system from the experimental
and amateur viewpoint in the Radio News magazine
and you can get full information on_this subject by
writing to Mr. Lacault, Associate Editor, of Radio
News, 233 Fulton St., New York City. Mr. Secor's
very complete article on the Roger's Underground
System appeared in the Match, 1919, issue of Sciemce
& Invention. .

Magnavox Queries
(1120) C. E. Rugh, Abilene, Kansas, asks:
. 1. Several queries on building a Magnavox as
described in Radio News.
A. 1. With regard to query on the Magnavox
loud talker, as described in the October Radio News,
the data and method of procedure in redesigning the

. electro-magnet coils for different voltages is ex-

plained clearly in the Oracle column of the June,
1921, issue of Science & [nention.

In answer to your second query in reference to
winding the movable diafram coil with a resistance
of 500 to 1000 ohms with proportionately finer wire,
this will be all right and might require a little ex-
perimenting to obtain just the right resistance for
given circuit conditions. The movable coil would
be connected across the terminals of the vacuum
tube circuit in the place of the usual telephone re-
ceiver—that is all there is to it.

Blacksmith shops and hardware dealers usually
handle a good grade of soft wrought iron.

Secret Message Code
(1121) _A. S. Brubaker, Santa Fe, Kansas, asks:
Q. 1. For a good and not too easily decipherable

e.
A. 1. The best code for messages is that employed
by the U. S. Army. It consumes a little time to be
sure. The alphabet is arranged as follows:
abcdefghijklmnopqrstuvwxyz
bedefghijklmnopqrstuvwxyza
cdefghijklmnopqrstuvwxyzab
defghijklmnopqrstuvwxyzabc
efghijklmnopqrstuvwxyzabed
fghijklmnopqrstuvwxyzabcde
ghijklmnopqrstuvwxyzabedef
etc.
The code word is agreed upon or sent in writing to
the party, as for instance, the woir ' ““Hero.” Sup-
posing now that you are transmitting the message,
“‘Buy up 200 shares of B & O stock.” You write the
code word above the message, thus.
heroheroheroheroheroheroher
Buyup200sharesof BandOstock.
Now look for h, the first letter of the code word, in
the horizontal column and b, the first letter of the
message, in the vertical column at the extreme left,
and the point of intersection of the letters will be the
letter transmitted.

Example:—Suppose ‘‘hero” is the code word and
we are transmitting ‘‘cage ace'’; we will place the
letters of the code word above the letters of the
message, thus:

heroher

cageace
Then looking for h in the horizontal column and ¢
in the vertical column at the extreme left, we
the letter j at the point of intersection; then look for
¢ in the horizontal, and a in the vertical, and we get
e; look for r in the horizontal and g in the vertical
and we get x, etc. The message thus coded
is jexshgv. In transcribing the process is eim-
ply reversed inasmuch as the code word is known by
both parties. This is the most difficult code to de-
-cipher to anyone not “in the know."”

———
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Latest and Finest N ew

Only $4 a month. Payments so small as to average only

|
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Over a year to pay!
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Month

Pays
for

Oliver

about 13 cents a day. That is our easy payment plan on the Oliver. And you have

the use of the typewriter while you are paying for it.

You may now order direct

from The Oliver Typewriter Company and get the latest model Oliver at a saving of
$36 and on payments so easy that you won’t miss the money.

Was $100 Before the War—Now $64

A full saving to you of $36 on the famous
Oliver No. 9—our latest and newest model.
That is what our new selling plan makes pos-
sible. During the war we learned many lessons.
We found that it was unnecessary to have such

a vast number of traveling salesmen and so
many expensive branch houses. We were able
to discontinue many other superfluous sales
methods. As a result, $64 now buys the identi-
cal Oliver formerly priced at $100.

Try It Free—Send No Money

Not a cent in advance. No deposit of any
kind. No obligation to buy. The coupon is all
you need send. The Oliver comes to you at our
risk for five days free trial in your own home.

Decide for yourself whether you want to
buy or not.

Only the Coupon!

No pre-payment required. This is a real free trial offer.

expens 1: Fill out and mail the coupon and get
the Oliver for free trial. If you should wish further information
before requesting a free trial, mark the coupon for the free books

at our expense and ris

mentioned therein. Clip and mail the coupon now.
Canadian Price, $82

e OLlVE? Tpewriter Gmpany

67A Oliver Typewriter Bldg., Chicago, IIL

If you don’t want to kecp the Oliver,- simply
send it back at our expense. If you do
agree that it is the finest typewriter, re-
gardless of price, and want to keep it,
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ORGANIC PHOTOGRAPHIC DEVEL-
OPERS, by Samuel Wein, 128 pages, two
indexes.: Cloth covers, size 6 by 9 inches.
Publisht by Forty-Second Street Com-

mercial Studio, New York.

This is a very convenient manual, giving the
names and formulas of a very large number of
photographic developers. In many cases, the man-
|%ulanons and processes required to manufacture
them are given in some detail, and the field seems
to very fully cover many of the compounds de-
scribed. Sometimes the patent is called upon, and
sometimes scientific publications, for the descrip-
tion.

The book shows a great amount of research and
painstaking on the part of the author. When the
compounds involving the benzol ring are reached,
graphic formulas are given as required.

he second section of the book is devoted to the
use of the different developments and other photo-
graphic processes such as developing, factorial de-
velopment, bleaching and intensitying, and toning.
A considerable section is devoted to the diazotype
process, and the much debated subject of direct
positives has a chapter.

One interesting chapter describes the making of
plaster plaques, by the aid of photographs.

A}

THE AIRPLANE. A Practical Discussion
of the Principles of Airplane Flight. By
Frederick Bedell, Ph.D. Profusely illus-
trated. Cloth covers, 6247 by 91", 257
pages. Publisht by the D. Van Nostrand
Co., New York.

. Dr. Bedell in this book has produced a very
timely and concise presentation on this subject. It
starts with the subject of sustentation which after all
is the great thing; for this is what constitutes the
airplane. The subject is quite elaborated by dia-
grams and graphs. It is very interesting to see how
the partial vacuum existing upon the cambered air-
Flane wing is produced, for it is now known that the
ift of the airplane is largely due to this vacuum.

It is a difficult book to review, because while
brief, and in spite of the fact that everything is pre-
sented in a very simple manner, it really covers a
wonderfully large ﬁelJ).

Power required, power available, climbing, flight,
effective altitude and performance and longitudinal
and lateral stability, are some of the subjects treated.
A short glossary taken from a report of the National
Advisory Committee for Aeronautics ends the text,
and a quite adequate index follows.

RADIO ENGINEERING PRINCIPLES.
By Henri Lauer, B.S. and Harrg L.
Brown, B.E.E. Fully illustrated. Cloth
covers, 6%” by 914”, 300 pages. Publisht
by ]:he McGraw-Hill Book Co., New
York.

Before the authors’ preface in this work, is given
a fcreword from General Squier, the Chief Signal
Officer of the U. S. Army, expressing warm com-
mendation of the book. It certainly presents a most
attractive appearance and covers its subject very
thoroly with a minimum use of mathematics. The
latter is not said in simple commendation, but
merely as a statement of fact, because if one does go
into the subject exhaustively, it is futile to attcmgt
to avoid formulas which are so often dreaded by the
roader.  Yet the authors of this book show no desire
to avoid formulas,—they simply use them where
required, but the majority is straight reading text,
liberally illustrated and brought well up to date.

The history of radio science is the history of dis-
carding, and it is curious to notice that in this book,
which is very complete, the Branly coherer, which
in a sense was the parent of radio communication,
is not evn indexed.

The illustrations are very attractive and perti-
nent to the subject. There is no index.

NAVAL CONSULTING BOARD OF THE
UNITED STATES. By Lloyd N. Scott,
46 illust,ratziggs. Cloth (P:’ovt;elrsil siz': 5 }f) ”
by 9% pages. Publisht by the
Gsc’)vemm'ent Printing Office, Washing-

ton, D. C.

The work of this all important board is given in
the text of this book in suitable detail, and yet so
interestingly written, as to make good reading. The
best scientists of America were at the service of this
organization and their work in the scientific field is
very fully given. ) } .

hip protection, ship propellers, the consideration
of inventions presented from all parts of the country,
the discrimination of the good from the bad of these
inventions, and the work of the members of the
Board in these lines are all treated in suitable detail.
Numerous illustrations give interest to the work and
in a sense make it better reading.

An interesting portion of the book is devoted to

the work of Thomas A. Edison, who with his com-
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bined inventive ability and great power of system-
atizing data and drawing conclusions from observa-
tions and reports, really did wonderful work in the
way of protecting stiirs from submarines. An in-
teresting tribute to Mr. Edison, was given by the
S.S. Valerie of the Cunard Line. This ship was
camouflaged according to Mr. Edison’s method, and
the great inventor was told from outside sources that
she ran for a year by herself, and it was only when
put in a convoy that she was torpedoed and sunk.

The obvious deduction is that if all ships were as
adequately camouflaged they would have been better
protected without a convoy, and that the latter
would really have been a source of danger.

Mr. Edison’s under-water searchlight, his sky line
smudging, his protective systems for ships, and his
other investigations and accomplishments reveal his
wonderful powers. After Chapter 11, whose 31
pages are entirely devoted to Mr. Edison’s work,
come the achievements of other engineers such as
Elmer A. Sperry of gyroscope fame, Dr. Peter Cop-
per_Hewitt, Dr. Bakeland, and many others.

To the unprejudiced mind, it would seem that
the government in so important a publication might
set an example by a more complete table of contents
and by an index. The latter we are sorry to say, is
entirely omitted.

EASY LESSONS IN EINSTEIN. A
Discussion of the More Intelligible Fea-
tures of the Theory of Relativity. By
Edwin E. Slosson, M.S., Ph.D. Clearly
illustrated. Cloth covers, size 43{” by
714", 123 pages. Publisht by Harcourt,
Brace and Howe, New York.

.. The only criticism we can make on this work i3
ike the remark of the farmer when he first saw a
giraffe,—"'There ain’t no sech enimall” Lessons in
Einstein are not easy, but if anybody can make them
easy, vivid and interesting, it certainly is Dr. Slosson.
We are a little sorry to see him taking up the fourth
dimension as he does, even to the extent of showing
how to draw a fourth dimensional figure and giving
a picture of the tesseract.

It is said that there are only twelve men in the
world who can really follow Einstein's mathematical
developments of his theory. It is interesting to
know that one of them has been retained at the
Eastman Kodak Co. for service in their great in-
stitution at Rochester, N. Y.

THE EINSTEIN THEORY OF ELEC-
TRICITY. By Prof. H. A. Lorentz.
Hard covers, size 43{” by 73", 64
pages. Publisht by Brentano’s, New
York.

Dr. Lorentz in 40 liberally leaded pages, gives a
resumé of the Einstein theory, calling it very justly
a concise statement, which proves that the eminent
Hollander has undertaken too great a task. 24 pages
of introduction helps to fill up the book, and its lim-
ited size really indicates that the omission of an index
is hardly a subjeet for criticism.

FUNDAMENTAL ELECTRICITY. By
W. P. Wieman. Cloth covers, size L3744
by 614", 128 pages. Publisht by the
Weiman Co., Pittsburg, Pa.

Whatever we may think of the peculiar views of
the author, there is a certain amount of attractive-
ness in the way in which he presents the subject.
and some of his illustrations are certainly picturesque
if fantastic.

ELECTRIC THEORY OF THE SOLAR
SYSTEM. By Frank S. H. Clos?', 4
diagrams. Cloth covers, size 5}%” by
814", 19 pages.

This little pamphlet comes from far off New
Zealand, from the well known city of Waihi, and for
any reader who desires to follow out these attempts
at explaining what may fairly be termed one of the
great mysteries of science, we can simply commend
this as one among many works which may be perused.

THE PRINCIPLES UNDERLYING RA-
DIO COMMUNICATION. Radio Pam-
phlet No. 40. Signal Corps, U. S. Army.

Full)l illustrated.  Cloth covers, size

414" by 734", 355 pages. Publisht by the

Government Printing Office, Washing-

ton, D. C.

In this work designed for field use, which the
binding in its substantial nature indicates, the sub-
ject is treated from the very ground up, so that a
great part of the book, nearly half of the text, is
devoted to elementary electricity. . A

The reviewer is inclined to agree with the ideas
of the author as far as indicated by the book, to the
effect that the preliminaries of electricity should be
better understood by radio operators, and we are
glad to see in this work so much space devoted to the
clements of the science. .

Unfortunately, ‘it is rather a way with the gov-
crnment publications to have no indexes, altho a
rather full table of contents replaces it to some
extent.

T e e ene

-


www.americanradiohistory.com

4

!

Science and Invention for July, 1921

www americanradiohistorv. com


www.americanradiohistory.com

256 Science and Invention for July, 1921 -

speed of almost 100 miles per hour; and
it is remarkable to notc that they do-not
fly at great altitudes so that their sense
of vision could help them, but in fact
seemed to proceed westerly very close
to the surface of the ocean, with conse-
quently a very small field of vision. Can
we attribute this sense of direction to a
“sixth sense?”

Experiments with blind people have
shown that a person sufferine from loss

heavy storm takes place, they come gal-
loping down the rocky paths to their
milking ground, following in the wake of
the head cow of the herd. They bunch
together and are followed by the goats
and sheep. Even animals which are en-
emies to each other ordinarily, will be
found to be perfectly quiet and_sub-
missive under these conditions. Baro-
metric depressions we know, precede
storms for many hours.

H

.IOIi Have Always Wanted

Let us also attempt to explain bird

with your recreation trips, your Let b

. X boati ps, y migration. We know now that birds
camps, your boating, Cano€ing, jihave a great sensitiveness to changes in
fishing, hunting and of course ||temperature; the birds interpret a rise

in temperature as a summons toward_s
the home. . . - But Had Not better climates suited more for their
Heard About Our

needs and food supplies. Most of these The Manner in

migrating birds return to the nests Which a Bat

which they had occupied the preceding i‘:“l‘nd:ef:?n“s

) year. This would indicate the superior s the p:ﬁw
lmproved development of the sense of feeling and Formation
smell, far better developed than in the gvm‘.’l’.‘!’.‘h::

Portable human individual. But can we really Tiny Strial
spread out our imagination so that it are Supposed

will take in this case as one of the to be Ne.ves.
normal senses, as we know them? Ifso
how will we account for the peculiar
power which birds have of determining
direction? Some of these birds will mi-
grate towards the north, flying both day
and night—and surely at night they do a
not see where they are going! “The
magnetic force of the earth controls
this,” you may say.

R ORI

Wonder
Phonograph

of vision will walk toward
wall and instinctively
stop two feet away from
the wall. Several scien-
tists have claimed that the

That plays all records, has tone blind people can read thru

How Do Carrier Pigeons

quality equal to any and is sold Find Their Way? :2::" :)hz ¢ 1; esﬁsesA' wl?i,::l};
as low as $35.00. Yes, perhaps such an answer may be we mnow have are certainly sharp-

puzzling for a moment, but consider that ened greatly by the loss of one or more
pigeons of the carrier type, have been of them, and there is no doubt that
set free 2,000 miles from the shore, and eventually the world will come to recog-
have arrived at home, traveling in a nize not only a sixth sense but perhaps
westerly direction towards the American many more higher ones which cannot
shore, instead of toward the nearest be attributed to the classes of smell,
shores, or those of Europe. It has been taste, touch, sight and the auditory sense
found that if they flew both day and unless these are broadened far beyond
night they would have traveled at a our present knowledge.

Liquid Carbon
By Dr. ALFRED GRADENWITZ
(Continued from Page 229)

vincing results. A Russian scientist,
Prof. J. Plotnikoff, during the war, suc-
ceeded in softening and bending thin

If you will send an order NOW
we will make you a rebate of
$10.00 and ship with guarantee.
The number that we have that
can be offered below regular
price, as above, is limited, so we
need not suggest your quick ac-
ceptance of this SPECIAL offer.

Full details sent on request forming the top of the electric furnace

and resting on the cut electrode ends,
was found to be fused to the two elec-

carbon rods. trodes and to be bent downward in a
Economy fz"shdcﬁfqite t:;lngible, bexperimentallproof rEarked degree. On being broken off
R of the fact, that carbon in the electric the electrode ends, the carbon plate was
Supply & Jobbmg CO. furnace at ordinary pressures can be brokén, not at the molten pothion, but
liquified, has only recently been obtained with an electrode fragment adhering
\ East. 1888) by E. Ryschkewitsch, at the Physico- to it.

Chemical Laboratory of ‘the Kropf-
miihl Grafite Works. The experimenter
in this connection availed himself of
direct resistance heating, the sample
constituting a resistance inserted in the
electric circuit and heated by the cur-
rent. This resistance consisted of
grafite ijn a box formed of carbon plates,
the electrodes being likewise of carbon
with neatly cut ends accurately fitting
into the box and immediately touching
the grafite.

Now, in connection with some experi-
ments, a surprising fact was brought
out, the sharp-cut inner edges of the
carbon electrodes undergoing a radical
change of form, with gradual, rounded-
off intermediary portions, as tho the
carbon there had been flowing down.
On cutting thru the bulbous portion,
there could even be distinguished in-
dividual layers of solidified liquid car-
bon, successively formed in several ex-
periments. Some _electrode portions
would be covered with numerous solidi-
fied drops of an intense metallic-grey
polish, which consisted of soft pure
grafite.

In one case, the upper

Chemical analysis showed the melting
to be produced in pure carbon without
any admixture. In fact, the tempera-
ture of liquefaction is so high that any
impurities would long ago have escaped
ia a gascous condition.

Theoretical considerations go to show
that the melting point of carbon is not
far removed from the temperature at
which carbon tends to pass into a gase-
ous condition.

_The molten product in all cases is, not
diamond, but pure, soft grafite, exhibit-
ing a strong metallic polish. The dia-
mond hypothesis is thus definitely dis-
proved.

The heating effect was continued for
a considerable length of time, up to 11
hours, thus ensuring a thoro heating of
the electrode ends and the permeation
of the heat thru the whole of their
mass. In all previous cases, there had
only been a very short heating effect,
the highest temperature being con-
fined to quite minute areas, and pos-
sible traces of melting therefore being
virtually invisible. Moreover, the si-
multaneous sublimation of some carbon.
(direct passage from the solid into a

Columbus, Ohio, 16 W. Goodale St.
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gaseous condition) would render these
traces even more indistinct. Finally, the
current densities used by previous in-
vestigators in the same field had invari-
ably been much higher than in the
present case.

The melting point of grafite, on ac-
ccunt of the design of the furnace, could
not yet be determined.

The accompanying photographs, taken
by Prof. Oebbeke, at the Mineralog-
ical and - Geological Institute of the
Munich Technical High School, bear
out the undoubted reality and striking
character of the indications of melting
carbon. Fig 1 shows the surface of the
molten: portion of the electrode, covered
with minute solidified drops. These
drops are, in Fig 2, shown considerably
magnified, the transition from the
crystalline grafite into the homogene-
ous molten mass being quite striking.

Fig. 3 finally refers to an experiment
now being made with a somewhat modi-
fied apparatus, a short rod being heated
very intensely and partly melted by
strong currents at low-tension in a small
furnace having carbon walls. A carbon
drop, bright as silver, and solidified on
cooling, is distinctly seen at the end of
the carbon rod. The drop consists of
very soft grafite.

The Power of
Lightning

By A. H. SCOTT
(Continued from page 211)

RO

the bottle is unable to stand the strain
and is broken up.

The theory is further upheld by the
known action of and damage done by
potentials induced on transmission lines
by lightning discharges. On transmis-
sion lines of the lower class of voltages,
damage is frequent from this cause, but
on systems of 100,000 -volts and over
there is almost complete freedom from
damage by lightning stroke. As high
voltage lines are struck relatively as of-
ten as those of lower voltage there can
be but one conclusion, namely, that the
protective devices and insulation pro-
vided on these higher voltage lines is
sufficient to withstand the voltages in-
duced by lightning strokes. As all dis-

turbances on transmission lines due to

lightning are caused by what is known
as secondary or induced surges of volt-
age, the primary or lightning flash volt-
age which induces them has been re-
cently estimated by Dr. Steinmetz to
have a value approximating 50,000,000
volts. This voltage, as pointed out
above, is but a fraction of the poten-
tial, which would be present, if its value
could be computed solely on a basis of
the length of flash.

As the actual work done appeals
most directly to our senses, let us com-
pare the observed effects of lightning,
such as its illuminating power and heat-
ing and destructive capacity of similar
known values of artificially produced
electrical effects. The lighting power of
a lightning flash occurring in the day-
time is negligible even with the storm
clouds obscuring the sun, but at night
it will light up a territory of several
square miles in extent with a degree of
ilumination nearly equivalent to the in-
tensity of daylight. To a person sit-
ting in a well lighted room at night a
flash will be seen to thoroly illuminate
objects outside, while not materially
affecting the light intensity within the
rcom, indicating that the amount of
light per unit area inside is about the
same as that momentarily present out-
Bae.
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Learn Mechanical Drawing

Meseeeey g v eva s pavavovavas

which, at the very start, pays higher salaries than the average man re-
ceives. We offer you the best personal service obtainable. We offer you
personal instruction in mechanical drawing and teach you expert Drafts-
manship in your spare time, at your home, by mail, in the same practical
way that you would learn it in any big Drafting department. We offer to
qualify you for one of the many high-salaried positions in the Drafting field.
and to keep you in touch with openings for Draftsman in big machine shops
industrial plants, manufacturing concerns and United States Govemmené
Departments. We guarantee to start you on real Drafting work at once
qualifying you as a thoroughly trained professional Draftsman, capable of
succeeding from the very start. We offer to do all of this at a low cost for -
such service and in a comparatively short time.

Become a Chief Draftsman

You cannot make a mistake by taking up mechanical drawing. The field i

nor can it be. No single profession today offers better oppgortunities. d'?hr;o;rz;%wﬁ:gci
for trained Draftsmen continues to increase. Each step forward in mechanical develop-
ment creates a need for more trained Draftsmen. Promotion in this field is sure and
certain. Men who start as Draftsmen are often advanced to Chief Draftsmen, Chief
Engineer, Production Manager or other high-salaried positions. There is a constant
demand for our graduates. We cannot supply them rapidly enough. Many of them
are accepted even before they complete their training. ghis unusual demand for “Co-
lvtlgklfh'grgme?hMen" is ex;;Lalpeg bylthe fact ’}l;]at our st(;xdents enter upon actual drawing

ay they receive their first lesson. ey s i i
work the uselessytheory. y spend no time with unnecessary prep-

One of the Finest and Best Equipped Institutions in America
Teaches You Mechanical Drawing at Your Home

This is the mechanical age in world history. The day of

big opportunities for technically trained men is here. "Es- F R E E

pecially is this true in the case of draftsmen, on whom the

mechanical industries of America and the entire world de- To Our Students

pend. On no one profession does the continued develop- | teen Diece"drawi

ment of machinery so nearly center. With the training El,x piece_drawing outfit

which we can give you at your home, your services will in;‘{ﬁz?&?w'f:i'f ﬁf‘;‘i‘h"ﬁnﬁd&e"“‘"

always be in demand, at a premium, in this permanent, | Subscription to the *“Compass” —our
official drafting publication :

Services of our Students’ Employ-

highly paid field.
Drawing lnst!'uments Furnished ment Buresu in securing position
We squly our students with complete drawing equipment. | Post graduate course in specialised
A protessional outfit is furnished, together with a highest | branch of drafting '
Engraved diploma on graduation

grade set of drafting instruments for your permanent use. " , .
No Previous Training Necessary Partial echolarship for prompt action

As our studentsare putintoactual
practice at the beginning, they
grqsi the essentials of drawing
quickly. The lessons supplied are
thorough, clear and easily under-
stood even by those who have had
no previous technical training of
any kind. Noprevious experience
or special education is necessary.
Send theattached coupon TODAY
for valuable book—FREE.

COLUMBIA SCHOOL

Return this Coupon for FREE BOOK munwwsnmmninn

COLUMBIA SCHOOL of DRAFTING
Dept. 1525, 14th and T Sts.,  WASHINGTON, D. C.

‘Without obligation to me, please send me your {llustrated took
on Drafting, telling how 1 can secure your complete home study
course (with which is furnished the professional set of drawing
instruments and equipment), and your help in_securing a
position as Draftsman.

NAIME ...tiiiinruennereecesesnsessossssascacoososnnnans
of DRAFTING
Roy C. Claflin, President AQAress .......coiveieiiiainiiiniittettottstocctnscaanan
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Play the Hawailian Guitar

Just Like the Hawaiians!

Our method of teaching is so simvle. plain and

easy that you begin on a piece with your first

lesson. In half an hour vou

can play it! We have re

the necessary motions you

to only four—and you a

these in a few minutes.

it is only a matter of pr

to acquire the weird, fa

ting tremolos, staccatos,

and other effects that mak

instrument so delightful.

The Hawaiian Guitar

plays any kind of music,
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accompaniment. Your

tuiti fee inel a

beautiful Hawaiian Gui-

tar, all the necessary

picks and steel bar and
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if you have yous

Allowing 10 watts, or five candle-
pcwer per square meter required to -il-
luminate a room to the intensity of day-
light and double this value outside
where there are no reflecting walls, it
would require 800,000,000 watts to light
up two square kilometers. As the
lighting effect of the flash apparently
persists for one tenth of a second the
power would be eight million watt-sec-
onds or eight thousand kilowatt-sec-
onds, but due to the absorption of light
by clouds and moisture in the lower at-
mosphere to the extent of approxim-
ately fifty to ninety per cent, the light-
ing effect finally apparent to the eye
would be that produced by an average
of 30,000 kilowatt-seconds or ten horse
power hours.

By referring to his monthly light bill,
the average householder will discover,
that this amount of power, correspond-
ing to sevén ahd one-half kilowatt-
hours, would light his house for only
about ten days during the winter
months or for about one month in the
summer-time. -

The destructive effect of lightning
has been observed by nearly everyone
and might correspond to that which
would be caused by the short-circuit-
ing of the municipal power plant of a
city like New York or Chicago. When
the power of such a plant gets beyond
control momentarily, a huge generator,
transformer, or switchboard is usually
wrecked or damaged to about the same
extent, as when such apparatus suffers
from the effect of a lightning stroke. A
great many flashes however, altho ac-
companied by great momentary bril-.
liancy and a deafening report, are
capable of merely ploughing a narrow
furrow in the bark of a tree or of mak-
ing a few odd looking holes in the
ground which could be duplicated by a
man with a pickaxe in a short time.

Altho a thing to be feared and to
which we should not unnecessarily ex-

| pose ourselves, we should keep in mind

when watching a summer evening’s
electrical storm, that the accompanying
lightning is somewhat like the pro-
verbial dog, whose bark is worse than
his bite, and that the earth is not ac-
tually going to be rent asunder by it.

WHAT TO DO IN A THUNDER STORM

If you are out of doors in a very severe
electrical storm, it is well to observe the fol-
o rules for your own protection :

1. Keep away from wire fences. They

may carry a dang: g
distances. Cattle in pastures are frequently
killed thru the neglect of farmers to ground
the wire of the fences.

2. Keep away from the hedges, ponds and

streams.
away from isolated trees. Oak
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“The
Searchlight
Route”

HUDSON RIVER
NIGHT LINES

Daily sailings from Pier 32, N. R.,
foot Canal St., week days, 6 and 7
P.M.; Sundays and Holidays at 6 and
9 P. M.; West 132d St., half hour
later (daylight saving time). DIRECT
RAIL CONNECTIONS AT ALBANY
to all points North, East and West.
Phone Canal 9000.

Express Freight Service
Autos Carried

HUDSON NAVIGATION COMPANY

MIDDLETON S. BORLAND and
JAMES A. EMERSON, Receivers.

DRUMMOND

1 s
The Drummond 8" Lathe with

Circular Bed
Price $125.00 f.o.b. New York

A COMPLETE MACHINE SHOP

will turn, bore, drill, do screw-cut-
ting, milling and keyway cutting.
NO LATHE DOES MORE, NONE COSTS LESS
Lathes to suit all purp and all pock
Write for Circular
Sole Agents for U. S. A.

PRODUCTION EQUIPMENT CO.{n:

SUnion Square Noe vty

NEW MOTOR BARGAIN

3. K
trees are frequently struck; are seld
struck. It is safe in a dense forest.

4. Keep away from herds of cattle and
crowds of people.

S. Do not hold an umbrella over you.

6. It is safer to sit or lie down in an open
field than to stand.

7. Drivers should dismount and not stay
close to their horses.

8. Do not work with any large metal tool
or instrument.

If you are indoors:

1. Keep away from the stove and chimney.
The hot gases from the chimney may con-
duct the lightning to and down the chimney.

2. Do not take a position between two
bodies of metal as the stove and waterpipe,
for 1 An ption to being near
metals is the case of an iron bed. One of the
safest places is on the mattress in an iron
bed,—provided you do not touch the metal.
The metal surrounding you makes a safe
cage which will prevent the lightning from
reaching a person inside.

3. Do not stand on a wet floor nor draw
water from the well or faucet.

4. Do not stand directly under a chan-
delier, near a radiator, nor on a register.

S. ﬁo not use the telephone in suburban
districts. In cities there is practically no
danger, as the wires are placed underground.

GENERAL Will _operate

00 Washing
ELECTRIC $21.% Y ashing
1 tor Sewing Mac h-
;HP Mgv nes, Small
A. C. 60 cycle Lathes, Grindere,
ulnalesphu:l:. ?8:“0 ‘W ashers,
&'xﬂm":fzﬁo o minilg:ﬂglm
Cord, Plug and Groov aranteed or p
Pulley. %‘l‘nded.

Illustrated catalog of motors and supplies FREE

HYRE ELECTRIC CO.
631A. South Dearborn Street Chica\co, .
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Diamonds from the';
Electric Furnace
(Contiiud from page 2°1)

e

F. and 3632° F. will separate from the
bath. This excess remains in suspension
‘n the melted iron, but out of combina-
tion, exactly as crystals of sugar can be
seen to form in a solution saturated at
a high temperature and then chilled.

If now we dissolve, by means of acid,
the iron after it has cooled, we will find
in this the excess of carbon which has
been set free in the form of grafite of
amorphous carbon and of diamond.

It is precisely by such series of oper-
ations that Marsden in 1885 using a bath
of melted silver as a solvent of carbon,
succeeded for the first time in getting
microscopic diamonds artificially.

A few years later, in 1893, Moissan
conceived the idea of using high pres-
sure to prevent the carbon set free from
taking the grafitic form, so as to trans-
form it directly into diamonds. In-
closed in a little steel crucible, a mass
of melted cast iron is saturated with
carbon, this arrangement preventing the
increase of volume, which would nor-
mally take place on cooling. (Editor’s

The Boismenu Electric Furnace. The
Hearth of the Furnace is Made of Two Courses
of Re(nctori&ich, Laid Flat and Covered with
a Layer of Refractory Stones, Which Give a
Wide V-Shaped Bed of Fusion. Tnto the Chan-
nel thus Formed, a Powder Composed of 807,
of Lime and 2079, of Retort Carbon is Rammed.
Eventually the Bi es, One of Which is here
‘Shown in Section, Become Immersed in a Ver-
itable Trough Full of Melted Calcium Carbide

Solidified ich Covers an
Adheres to Them and Protects Them Perfectly.

note: The allusion is to the fact that}
cast iron, like water, expands when it
assumes the solid state.) In this way
he effected in the interior of the liquid
cast iron, the production of high pres-
sures, which brought about the forma-
tion of minute crystals of diamond.

In 1898 M. Rossel, professor in the
University of Berne, demonstrated the
presence of diamond obtained in certain
hard steels by compression.

Finally, we must note the more recent
experiments of Rousseau and of von Bol-
ton, who also succeeded in producing
traces of diamond by the methodical de-
composition of certain gascous hydro-
carbons.

But all these processes could never
do more than produce extremely small
crystals, whose form and appearance
could only be revealed by the micro-
scope and of which no satisfactory an-
alysis was possible.

But the method of production which
aze are about to describe has on the con-

25%

For One Week
Here are the world’s great- :
est Electrical Books. You I ;lRI E :
can have them for a weeks’ Free
use in your home or shop. Eight ’ )
big books, 4000 pages of money-
making facts. More than 3000 pic-

tures, blue prints and diagrams that

make everything clear as day. Prepared by 28 of the world’s master electrical minds in
plain every day English that any one can understand. They teach you electricity from
the ground up. They explain everything—from the simple wiring of electric bells to the
mighty electric machinery you see in the power houses. They save you the money it
would cost to go to an electrical school. They save you years of hard work as an appren-
tice. Old-time electricians say “they are the finest books they ever saw.” See our free

trial—easv pavment offer below.
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GOLD MINE at ﬁ

Only 20 Boxes a Day Means $16.00 Daily Profit

A SUCCESSFUL GRADUATE

of @Engineeﬁng Institute
" Wrote This Advertisement

To convince men the country over that they could
prepare_themselves for a bigger future through the
study of Automobile Electricity by the Special Ambu
courses we asked the graduates in a_recent class at
the school to outline the points that impressed them
in their work.

Paul C. Oliphant, from Warren, Ohio, wrote:

1. Instructors have ability to impart their
knowledge to the student in such a way he
easily grasps the subject under discussion.

2. Actual working out of problems which re-
quire theuse of the accumulated knowledge
from previous problcms. Praogressive steps.

3. The use of questions which are to beanswered
by the student. These questions requir:
thinking and are graded according to the
progress of the class.

4. Equipment sufiicient to enable the student to
do the work required of him in solving
*jobs’’ given to him.

TWO COURSES NOW .OPEN

School Course Home Course

8 weeks—class room and 58 by mail lessons. Cov-
shop. Fundamental ering same work as in
Electricity, Starting and class rooms. Instructors
Lighti Ignition Bat- give'personal attention to

teries. Personal Instruc- all lessons. ~Start any
tion. Limited class every time. Complete and full
two weeks— instruction.

Mail coupon for details and start
now on your road to a big Future

AMBU ENGINEERING INSTITUTE
901 — 1601 S. Michigan Ave. CHICAGO

I am interested in your coursc in Automobile Eiec-

tricity at school .. .. at home... Please scnd de-
tails.
Build This Phonograph Yourself

TI(I.";MENDOUS SAVING IN COST
o (o 23
motor, cabinet pieces, ready-buil
bc a cabin:t maker. few
hours assembling and you w.il have a fine instru-
ment at one-quarter the regular retail price.
AGENTS MAKE MONEY making and sell-

e o PREE OFFER. Adarcsss < o
MODERN PHONOGRAPH SUPPLY CO.

611 Springer Building
313 So. Clinton St., CHICAGO, ILL.

make these recovers to ﬂ‘
all mak
$6.55 andup LS55l o
Parcels Post Paid W *furaiah “intivnejonn:
Roof and quarters sewed together with rear
curtaln, fasteners, vollh m?‘. Arlmﬂd.“‘ Give ux
name, r model n
our ca Jioe th samples and quote you exact ::e: 1l se0d you

LIBERTY TOP & TIRE CO., Dept. E4, Cincinoati, 0.

trary given real cleavable diamonds, sus-
ceptible of cutting and whose volume
was four or five hundred times that of
the largest crystals obtained by Mois-
san. This method marks then a con-
siderable progress and seems susceptible
of leading to mportant results.

This process like that of Moissan,
starts off with the treatment of a bath
of fused metallic carbide, but with the
essential difference that there is no pres-
sure, and introduces another form of
energy, electrical, to start and to main-
tain the separation of carbon.

We have selected a substance very
rich in carbon, calcium carbide, Ca Cg,
wkcse composition is 62.5 per cent of
calcium and 37.5 per cent of carbon.
Thes from one hundred parts by weight
of t"is carbon, we can theoretically sep-
arate 37 1-2 parts of carbon, while, in
treating cast iron saturated with carbon,
vre can only isoiate the carbon in excess
of that which remains in combination as
we have explained above.

Upon a hearth or bed of powdgred
quick lime strongly rammed, contained
in an electric resistance furnace, the car-
bide of calcium to be treated is placed
and then thru this mass a direct current
of electricity of high intensity at low
tension is passed.

Subject to Joule’s law, due to the
passage of this current, the carbide
melts at about 5,000° F to a liquid bath.
The electrolytic action of the direct cur-
rent comes into play in separating the
elements of this bath. In accordance
with the law of electrolysis the calcium
goes to the negative pole; there it burns,
producing flames of a characteristic
strong pink color. On the other hand
carbon, set free at the positive pole,
crystallizes under the form of diamond
in the slag produced by the decomposi-
tion of the carbide, where we have found
it.

Such is the principle of the method
which we have applied to the synthesis

| of the diamond.

Arranged especially for these experi-
ments the laboratory contained two D.
C. dynamos each good for 8C0 or 1,200
amperes with a voltage varying from
15 to 20 volts; they were driven by an
electric motor connected to the Public
Service lines. In this way we could use
about fifty kilowatts.

As to the furnace, following out the
lines of the Atcheson furnace with hor-
izontal electrodes used in making carbor-
undum, there was a rectangular chamber
of refractory material, three-quarters
filled with quick-lime in powder, well
rammed, forming a protecting and in-
sulating layer.

Into the interior there penetrated two
cylindrical eicctrodes 6.6 inches in di-
amcter, arranged to be fed by hand so
as to be brought ncarcr together or else
separated.

-
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F T > You can ord escher instrument
ree 1T1Al and try it six days without obligation. If
pertectlynmﬂed.g::lorkon
convenience. Men! b:hn

Practical

A practical training in this

* reat fession will mak
Electrlcal ’);rqut s:?cceosm “f’u(l’ futureh a :er;
. tainty. e  teac al
Education “Panches of ' Electrical
~ . '_Sciﬂlce and Engineering.
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First Large Diamonds -Produced.

" After ten fruitless operations in the
course of which the most favorable con-
ditions were sought for, the first tangi-
ble success was obtained on April 13,
1908:" on that day the furnace had
worked regularly for .six hours with a
mean Ccurrent of 800 amperes at a pres-
sure of 32-volts, and the bath of melted
carbide had been freely decomposed by
the electrolysis.

The definite proof of this was given
on the next day, when we examined the
mass of cooled solidified carbide. Its ap-
pearance was exceedingly characteristic,

In all the positive region the carbide
seemed, by the color fracture and size of
its ‘crystals, to have become richer than
on its introduction into the furnace. The
negative region on the contrary, neither
in appearance nor in properties, showed
the least similitude or resemblance to
calcium carbide.

It was a sort of black slag, light, brittle,
lamellar in places, and as it was more
distant from the electrode, presented
little by little a vitreous aspect and a
grayish and blue color. It was full of
holes and openings like a sponge.

This slag had totally lost its action on
water; in a word, it was no longer in
any sense calcium carbide.

All this portion thus decomposed was
separated from the block of carbide and
submitted to a careful examination after
having washed and dried it; a gray pow-
der was obtained in the midst of which
we had finally a vivid satisfaction of see-
ing the scintillation of little crystals.

-+ | _

c

Effect of Electrolysis on Calcium Carbide. After

Treatment the Cold Carbide is Hard, Compact and

Well Crystallized in the Positive Repon, A. In the

Center B, it Retains Its Origi ‘_g:ntlon, and

at Citis l?reel Decomposed. Supe ial Signs of
ition are Seen

A simple manipulation by hand sepa-
rated some forty of these crystals, vary-
ing from a 35th to an 18th of an inch in
diameter, and a conSIderable quantity of
smaller crystals.

Examined by the microscope, with a
magnification of 20 diameters, these
crystals showed a great resemblance in
appearance to the natural diamond.

Some showed facets and angles, both
curved, so characteristic of the natural
diamond and subjected to various im-
pingements of rays of light they gave
rise to remarkable scintillations. Of ex-
treme hardness they casily scratched
glass and stecl, and finally, when im-
mersed in methylene iodide, they showed
a specific gravity of about 3.5, sinking
slowly to the bottom of the test tube,
when no transparent crystal, with the
one exception of the diamond, will thus
sink.

In advance of the official analysis
which will confirm it later, we can now
be convinced, that we have realized the
synthesis of the diamond.

Another experiment executed the day
after under identical conditions and
which lasted 6 1-2 hours, confirmed the
first one, and gave analogous results.

Size of Diamond Depends Upon Time
Current Flows,

Encouraged by these results, the ser-
ics of expenments was continued, try-
ing to periect it by the slight rnodxﬁca-
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far aparl are brought together, to the p { v’
z{ﬂn Pnblic andlollnec in_destruction, in ti q{a’lﬂloL
lindnesses and prejudices, by which the Public olonc 08_al uqlenn.
From Charles D Prdca to Pk& Papers.

The Advance

of Understanding

Even romance of sixty brief
years ago could not imagine the
great advance heralded by the
passing of the stage coach. The
railway and telegraph were
coming into their own; but the
telephone had not been so much
as dreamed about.

Yet the wise men of that day.
d. They

ery step
sle into
vith each

us to be
e under-

“BEL

standing; and to eliminate the
“host of petty jealousies, blind-
nesses and prejudices, by which
the Public alone have always
been the sufferers.”

Then came the telephone.
And with its coming time and
distance are swept away and a
hundred million people are
made neighbors.

Places far apart are brought
together by 34,000,000 con-

versations a day over the Bell
System.

L SYSTEM"”

TELEPHONE AND TELEGRAPH CFMPANY

AND ASSOCIATED COMPANIES
em, Universa! Service, and all directed toward Better Service
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Direct Current Circuits an
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rect Current Generators

If not ready to order now, write today for Free De.mpuve Bulletm No. 12
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MECHANICAL
DRAWING

INSTRUMENTS

Offered
At
Special
Prices
Now

$3.50
And Up

BE A DRAFTSMAN
MAKE $40 TO 3100 A WEEK

With a splendid set of mechanical
drawing instruments you can be
prosperous and successful—and create
your own ideas and inventions.

Learn at Home.—With our special book of
instructions—beccome master of drawing and
earn $40 to $100 weekly. Good paying posi-
tions open everywhere. Intense activity in
manufacturing, railroading, engineering, build-
ing, etc. Calls for more draftsmen. No
previous training is necessary.

SEND FOR—FREE—PARTICU-
LARS

Mail coupon to-day. We will show you how
you can be suc ul and become a drafts-
man in the quickest and easiest way. Send
for particulars Now—don't _put it off. No
obligation—it's absolutely FREE. Act now.

NATIONAL INSTRUMENT CO.
4702 North Hamllton Ave.
Chicago, Ill., U. 8. A,

Dear Sirs:—Please send me absolutely FREE,
without obligation, your Illustrated particulars.

VILLA TASSO

is a new resort among delightful
surroundings on the American
Riviera. Bounded by Choctaw-
hatchee Bay and the National
Forest, it affords unexcelled
Fishing, Hunting, Bathing and
Boating. The climate is delight-
ful both summer and winter.
High and healthful. No mos-
quitos.

A Wonderful
Opportunity

new exists to secure property here at
rock bottom prices. Big lots, 50x150
feet, at from $100 to $250, on easy
terms. Sharp advances sure to come
soon. In older neighboring resorts,
lots no better are selling now for $800
to $2000. It will pay you toinvestigate
this. Write for illustrated literature.
DeFuniak

T. V. ORR Springs
FLORIDA

Learn to Swim in
Ten Minutes
Buy a Swimming_C>llar

Two sizes: Child's and
Adult’s. Same price.

Written swimming_instruo-
tions free. By mail $3.50,
i :cluding Carrying Bag.
“WIMMING COLLAR CO.
.3 Ritner St., Philadelphia, Pa.

tion and above all in prolonging its dur-
ation; the moment we begin to think
of crystallization, it seems certain that
the size ought to be a function of the
length of treatment.

This view was soon confirmed on the
20th and 24th of April; the operation
was kept up for nine hours, and stones
and crystals were collected of a distinctly
larger size.

Experiments of 11 and 12 hours dura-
tion, always with a mean current of 800
amperes and a pressure of from 28 to
32 volts followed, giving each time larger
and larger crystals.

Unfortunately the electric light people
refused to give current during the hours
of public lighting, which prevented us
from prolonging the operation for more
than 12 consecutive hours.

A sceries of seventeen experiments was
carried on from April 30th to June 5th,
of which four gave poor results and
thirteen were perfectly successful,

Photographs accompanying the orig-
inal article show, under a uniform mag-
nification of ten diameters, some of the
crystals of diamond obtained in the
course of these experiments. It is clear
that there exists a close proportion be-
tween their size and the duration of the
operation producing them. ’

In the experiments which lasted only
six hours, the largest crystals never ex-
cceded 1-16 of an inch in diameter.

In the duration of nine hours, they
are about 1-12 of an inch in diameter,
1-10 of an inch in 11 hours, and nearly
1-9 of an inch in 12 hours.

In the conditions under which we

worked, the development of a crystal
seemed to take place at the linear rate
of 1-125 inch per hour.
. Tl'fis may be only a chance factor, but
if this rough law is confirmed, and there
1s no reason why it should not be con-
firmed, 48 hours of continuous operation
should give stones of 1-3 of an inch
diameter and in 72 hours or three days
gems of nearly 3-4 of an inch diame-
ter, weighing 50 or 60 karats should be
produced.

We will be lost in the phases of the
improbable and the absurd, if we sup-
pose that this progression will follow
our regular progress for an indefinitely
unlimited time, but on the other hand
there is no absurdity in believing that to-
day we can obtain beautiful synthetic
diamonds with relative ease.

It would not be a question of greater
or less force to be applied but simply a
question of time, never exceeding a few
hours.

The crystals which we have thus pre-
pared are pure crystallized transparent
diamond, generally of good quality, ab-
solutely the same as those we find in na-
ture. They can be cut, cleaved worked
and polisht like a natural diamond, and
nothing so far has authorized the estab-
lishment of any difference between them.

Two learned professors, members of
the institute, have kindly undertaken to
analyze them, to determine their nature,
chemical and physical.

They have found and announced on
one side that their hardness, their spe-
cific gravity, their index of refraction,
the dihedral angles of their crystals,
could only be referred to the diamond,
and on the othker hand, that their com-
bustion in oxygen gave precisely thc
proportion of carbon dioxide correspond-
ing to pure carbon.

There cannot be the least doubt as to
the nature of these crystals which are
transparent crystallized carbon, that is
to say true diamond.

This new mecthod properly perfected,
enables us to make diamonds in large
quantities at an absurdly low cost.
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- Fortunmes from
Little Things

By CHARLES FREDERICK ARTER
(Continued from Page 21 )

R

I e

of the largest, ii not the largest, manu-
facturing establishment in the world,
O'Sullivan devoted most of his time
and thought to advertising. He studied
mediums as well as modes of expres-
sion. He felt that if he could identify
the name O’Sullivan with rubber heels
he need never worry about competition.
His advertising appropriation never ex-
ceeded $150,000 a year—but being a
clever bargain hunter, he made people
think he was spending twice that sum.
It was his command of the English
language, plus his practical knowledge
of the printing trade, plus a keen under-
standing of human nature, which made
his advertising campaign a brilliant suc-
cess, but he had to work day and night.
It wasn’t many years before the pace
became too fast, so he sold out to some
New York men who organized the

‘‘I’ll Say We Had a Picnic’’

“PFTN\AKE it from me, Marge and I have found the life! 5
We put the cat out, copped everything good to eat

O’Sultivan Rubber Company. Andgewsf. from the ice-box, and told the Harley-Davidson
finally was able to wash his hands of | | seni

that rubber_heel affair, receiving $240,000 | { to take us to a picnic gr ound.

cash for his interest. O’Sullivan still re- | |- “Pll say we had fun! We spread the lunch under a big A
tains heavy stock loldings. - willow on Picnic Point—we never could have reached the

place with a car—and had the best Sunday night supper

: I’ve had in weeks.
Hay Fever—Its. cors , . s
Cause and Cure ‘I’'ve been motorcyclin’ on fishin’ and huntin’ trips, and

By DR. ERNEST BADE : { ~ done a lot of touring, but believe me, a picnic a la Harley-
(Continued from bage 212) Davidson with friend wife is sure worth mentioning. If
you don’t believe it, just ask Marge what we’re doing next

H

I

green and is in flower and when the air ) ”

is mild and warm. Then one gets a : Sunday afternoon. (
more or less violent catarrh which at- |} - . s . . C e

tacks the eyes, the nose, and the larynx. Fishing, hunting, touring, picnicking—they’re all >

more fun when you have a Harley-Davidson.
And 50 miles for a dollar—gas, oil and tires— [
is real economy these days. Ask your dealer
for demonstration. Or write to us for literature.

The first symptoms are an itching
and reddening of the eyes, and a predi-
lection to sneeze while in the open.
Besides these symptoms the patient has
a complaint of the gums, asthma, and

an itching and swelling between fore- Attractive dealer propositions for igned territory. If interested, address Desk A-2
arm and the ﬁngerfs. hFever is st}ldom . -

present in spite of the name of the v ~

sickness, but headaches and a general | }: - HARLEY DAVIDSON MOTOR <CO.
lassitude and weariness prostrates the |} Milwaukee, Wisconsin

body. When one remains quietly in the \\ ;
room the attack is not so violent, but ’

whetp taking a trip or when out of doors 7 py “\
it ofter becomes unbearable. ’

During the last few years successful | |’ g%é% %é% = @ £ é%
attempts have been made to isolate the % E‘ % Eé

socalled “poison” and so make the body N 'wo rl() 's hamp i on -MO torcycle

immune. A vaccine has been secured
irom grain and grass pollen. This is
brought under the skin about every third
or fifth day. The immunization must be
begun at an early period—in February
—so that the body may become immune
when the grasses begin to flower. Those

. U s

/1 ffer f o ) p——
persons who suffer from o severe attack | Foermi, I AGENTS | | [DO YOUR OWN SOLDERING
carly as February in order to be immune OnYour Car’} | SALESMEN AND METAL REPAIRING WITH

from hay-fever during the months of B ior . 7B GmTah. GOLD : PER

May and June. The vaccine should be i iC NIRRT 2 TRANSFER SOLDERALL 25¢ TUBE
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ALL STANDARD
@ MAKE TIRES

SEND NO MONEY!

GUARANTEED FOR 5000 MILES. We stand
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our iron bound 5000 Mile Adjustment Basis
Guarantee. These are not “Double Treads™
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Science and Invenhion for July, 1921

New Light Sensi-
tive Cell

(Continued from Page 233)

This was prevented by the use of flashed
copper ruby glass for the material of the
vacuum bulb. The cells can then be ex-
posed to much stronger radiation without
harm, and it was also found that the re-
covery period was extremely short, which
is in marked contrast to selenium. The
average sensitivity of these cells is such
that their dark resistance is lowered by
50 per cent in .25-foot candles, when the
source is a tungsten filament. Some of the
best ones, however, will lower their dark
resistance by 50 per cent in .06-foot candles.

These cells have been designed so that
a large per cent action is obtained between
dark resistance and resistance on exposure,
consequently their dark resistance 1s high
compared to the ordinary selenium cell
The resistance in the dark of different
cells may range from 5 megohms to 500
megohms. The dark resistance varies in-
versely with the temperature.

As a general rule, not over 50 volts
should be used on these cells. On apply-
ing the potential, ihe resistance will be
gradually lowered, but an equilibrium is
soon. reached. On exposure to light, the
resistance is immediately lowered and upon
cutting off the light, the original resistance
is almost instantly reached if a very low
intensity has been uscd. If a very sensitive
galvanometer is at hand, a lower applied
voltage is more satisfactory.

1f these cells are to beused in connection
with relay work, an audion bulb should
be used because of the extreme high re-
sistance of the thalofide cell. In such a cir-
cuit the cell is placed in the grid filament
circuit with a variable potential in series
whose negative terminal (not positive) goes
to the grid and positive terminal on the fila-
ment. The relay is then connected ir
series, including a variable potential wit!
the positive on the plate and negative or
the filament. By varying these two volt
ages a balance may be obtained where
very slight change of resistance of the cel
in the grid filament circuit will produce :
large change of current in the plate circur
which will operate the relay.

For experiments in light telephony the
audion should again be used. In this cast
the cell is placed in the grid filament cir-
cuit in series with a variable potentia
whose positive pole goes to the grid anc
negative to the filament. The wireless re
ceivers arc in series with the plate anc
filament, including a potential with positive
toward the plate and negative toward the
filament.

If these cells are used to datect ven
small light -quantitics, they should be usec
in series with a very delicate galvano
meter and a potential of not over 50 volts
The sensitivity may also be increasec
greatly by frecsing the cell and increasing
the voltage to keep the dark resistance the
same as at room temperature. They shoulc
not be exposed to bright lights prior t
work with very low light intensity.

SIX DAYS WITHOUT OXYGEN.

A strange story. comes from Cambridge,
England. In order to ascertain the ncces-
sity for the human body to have oxygen
apparatus when flying at great heights, a
physiologist of the name of.Barcroft of
Kings College, Cambridge, lived for six
days in a hermetically sealed glass box.

he experiment arose out of a thirty-year-
old controversy as to whether it is pc_:ssﬂ)le
to calculate the quantity of oxygen in the
blood from a knowledge of the quantity of
oxygen in the breath and also, as stated, to
demonstrate whether it was necessary that
airmen should have oxygen anparatus when
flying at great heights.
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Doctor Hacken-
saw’s Secrets
By Clement Fezandié

(Continued from page 228)

AN

‘“Where then does your trouble come in?"’
‘“Well, one of the greatest troubles is that
with these tremendous enlargements, any
defect is correspondingly magnified, A
speck of dust upon the apparatus will cloud
the picture so nothing can be seen. So with
an invisible flaw in the lens. With these
high powers, too, the very materials that
compose the glass of the lens and the cellu-
loid of the films become so greatly magnified
that their molecules blue the picture of the
object I am studying—to say nothing of the
grosser imperfections of the surface of the
glass, and which the greatest care in the
process of manufacture does not suffice to
overcome. Even the chromatic distortions
produced by the lenses, give trouble,
tho I have partially succeeded in overcom-
ing these.”

“Then the method is a failure?"’

‘““Not altogether. I made some valuable
discoveries by the means of these instru-
ments, but I finally reached a point where I
could make no further progress. I was like
a heavy automobile stuck in the mud, and
my wheels turned around every time I tried
toadvance. And then, just as I wasin the
depths of despair, the idea came to me that
solved all my difficulties as though by
magic. Do you know what an audion is?™

in wireless telegraphy."

‘“Then you will readily understand me.
You see the audion has proved very useful
in magnifying sounds. And a series of sev-
eral audions can increase a minute sound
into a very loud one that can be heard a
great distance away. Now it occurred to
me that as light, like sonnd, was. aothing
but a series of vibrations,-the same audion
that magnified sound waves ¢gitld aléo be
made to magnify the waves of ligltts . -

“This was a revelation to me.- I atonce
set to work in this new direction, gnd in less
than three months I had perfected anaudion
that would magnify a small object as well as
a microscope could, and with a series of such
audions I have built a super-microscope
which has already revealed to me a number
of nature’s secrets, and which before long
will reveal many others. The secret of the
atom is to me a secret no longer. Nay
more, I am at work now ferreting dut the
secret of life, and I hope soon to succeed in
solving it.”

“And will you allow me to look through
your super-microscope?’’ asked Silas Rock-
ett eagerly.

‘“‘Certainly. If you will step into my his-
tological laboratory you can satisfy yourself
of the truth of what I have been telling
you.”

The histological laboratory was devoted
to the study of animal and vegetable tis-
sues. On a large table in the centre of the
room were a dozen large audion bulbs, so
connected that a switch enabled the oper-
ator to throw one or more of them into cir-
suit at will.

“You see,” explained Doctor Hacken-
saw, “it is almost always necessary to
explore a specimen first with a small mag-
nifying power, in order to be able to get the
best position when the high powers are to
be used. I first switch on one audion, then
another and another until I get just the
magnification I desire.”

llI see."

“Here, you perceive is the glass slide,
upon which I place the specimen to be ex-
amined. This light, which can at will be
made as intense or feeble as I require, is a
cold light, freed from heat rays and chem-

ical rays so as not to injure the specimen.”

-

‘“Yes, I have seen the audion bulbs used »

|
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38 places

to listen for trouble

38 DIFFERENT places in the running machin-
of your car—where trouble starts—

Ic

ery
are clearly shown on our sound chart.
tells exactly where to listen,
and what kind of noise to
listen for. This chart, used with
our

Mechanical Stethoscope

will enable you to detect instantly, any
knock, grind, or other trouble anywhere
in your car—as well as an expert auto
mechanic.

The Stethoscope is equally good for a
gas engine, motor generator, or any other
type of running machinery. A little
practice with the Stethoscope will make
you as proficient as a mechanic with
years of experience. It will save you
many times its cost in time, trouble and
money.

PRICES

Stettoscope, with chart, postpaid,
Sound chart, separate, postpaid,

The chart and Stethoscope are invaluable
aids for keeping all running machinery in per-
fect condition. Guaranteed to work exactly as
stated in instructions, or your money refunded.
Send in your order now!

kinderviken”
Transmitter
Batton

Supersensitives
style for detecti-
phone work.
Sends piano, vio-
lin, victrola mu-
sic thruout the
house.

Common bat-
tery style for
wireless telephone

amplifier use.

Price of this famous button, $1.00 postpaid,

. complete with all instructions for use. Or
se for froe literature.

GENERAL SOUND
TRANSMISSION CORP.

Room 1002, 114 Liberty St., New York
Responsible dealer are intited to write for profileble sales plan

DO YOU WANT

Prosperity! Power! Happiness!
Positive Wonderful Results by Our System. [l

*Buccess” Lesson and Personality Sketch for
10c¢ and birth date. . . ’
. THOMSON-HEYWOOD CO.
Dent. 350 Chronicle Bidg. ‘San Francisco

“And what is that complicated instri- 7
ment near the object glass?’’ asked Silas
Rockett.

“That is what I call a micro-lance. You
see, it would be impossible to make the deli-
cate adjustments necessary in the specimen
without some special apparatus for cutting
it or moving it minute distances. This mi-
crolance is a series of levers of the finest
workmanship and so arranged that a lar,
motion of my hand moves the microscopic
ends of the lever only a minute fraction of
an inch, By the use of this instrument I
can snip a plece from a specimen only one-
millionth o}) an inch in diameter, with the
greatest ease.”

“What object will you show me, first,
doctor?” asked Silas Rockett, who was be- |
coming impatient to see some actual re-
sults, .

“I think my first specimen will be a drop
of rain-water, "’ replied the doctor.

So saying he dipped a needle into a jar of
water, and placed one drop of the fluid upon |
the object glass. Then he switched on the
first audion.

“There,” said he, “‘just seat yourself in
this chair and look at this polished metal
mirror on the table.”

Silas Rockett fixed his gaze as directed,
and was rewarded by the sight of a wriggling
mass of animalcules of various shapes and
sizes.

“That,” said the doctor, “is practically
what you would see through an ordinary
microscope. Now I'll switch on the second
audion,”” and suiting the action to the word,
he moved the lever one space to the right.
The drop of water was thus magnified to
one hundred thousand diameters, and now
the image, instead of showing a mass of
wriggling animalculae, showed only one
fierce-looking creature unlike anything the
reporter had ever seen.

“He's a pretty monster, isn't he?”’ ob-
served Doctor Hackensaw. Then he added:
“One great advantage of these audions, over
my first system of microscopes and photo-
graphs, is that I get a moving picture with-
out the necessity of taking hundreds of
photographs. Whenever I wish photo- |
fraphs, however, for careful study at

eisure, I can take one or more at any magni-
fication I wish, by switching on the proper
audion and photographing the image that is
reflected upon this table. There is prac-
tically no distortion and the details are clear
and distinct.”

“Will you switch on to the third power
now please, doctor?’’ begged the reporter.

“Certainly,” replied the doctor, and after
much careful adjustment of the instrument,
Silas Rockett was treated to the'sight of one
of the creature’s hairs thru which the cours-
ing of the blood or rather vital fluid could
be plainly seen. And so it went on. The
pictures were becoming more and more in-
distinct now, but still it was possible to form
a tolerably good idea of what was thrown on
the mirror. Finally Doctor Hackensaw
exclaimed:

“Here is the last audion but one turned
on. What can you see now:"’

“I see what looks like the earth with
several moons circling around it,"” exclaimed
Silas, puzzled. “What in the world can
those be?”’

“Those are molecules,” replied the doc-
tor, “‘molecules of water. And when I turn
on my last switch and get the highest power
I have yet succeeded in obtajning, you will
see what no man has ever seen before—you
will see the atoms of hydrogen and oxygen
that compose this molecule of water.”

Silas Rockett gazed long and earnestly at
this last image.

“It's great!” he cried. “I could look at it
for hours!”’ ‘

““Yes, and it would well repay your study.
I am most anxious to perfect my instrument
and add a few more audions so I can test the
correctness of my theories regarding the
atom.”
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ERE is just the electrical education
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covered—in erica’s Greatest Elec-
trical School—the School of Engineer-
ing of Milwaukee. There's a course
here for any man who wants electrical
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A Wondrous Ray!

ELECTRICITY

In its Greatest Form
For Health and Beauty

Enjoy Wonderful Sparkling Health! In-
crease your store of energy, revitalize your
worn-out cells, make every fibre of your
body tingle with a new vim and vigor!
All this you can have through the magic
of Vi-Rex Violet Rays—right in your own
home! : X

Violet Rays penetrate to everv cell in
the body imparting that stimulating vigor
which brings the glow of health, tones up
the entire system, putting life into over-
taxed and sluggish tissues. As a quick re-
lief from pain Vi-Rex has no equal
Headach ner skin bl h
and many other complaints vanish as if
by magic through this marvelous treat-
ment.

FREE

A Book on PerfAect Health

ve just published a remarkable book for free distribution.
'l‘h‘;vsebl:k e:zplai:s in detail the manifold uses of Violet Rays in
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tions, and fully describes just how the Violet Ray works its many
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Read letters from users. See what physicians, sanitoriums, home
users say. Learn why the Vi-Rex Violet Ray Machine is the most
economical and practical machine available. There is no limit to its
beneficial powers. Just mark coupon, or send a postal. Do it NOW.

The Vi-Rex Violet Ray is essentially different from
any other electrical treatment. It is not a vibrator—
does not shock or jar the nerve ends. Its effectiveness
is obtained through its power of penetration—not
through the manipulation of surface muscles. There
is no feeling ol soreness or echaustion after uze—only
a comforting, agreeable sense of relief.

VI-REX ELECTRIC COMPANY
326 W. Madison St., Chicago, Ill. Dept. 47

Please send me without cost or obligation your free book
describing your wonderful Violet Ray Machine and particulars
of your special 10-day Trial Offer.

Offers a thoroufh course in all branches of wireless
. 0 O tors earn at the start $125.00

per month, and first-c board, etc., free
Our school prepares you for your licenso In three to
four months. Positions guaranteed to first-grade
licensed operators. ALSO MORSE TELEGRAPHY.

Day and Evening Classes

8 State Street, New York, N. Y.
Phone, Bowling Green 8079
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‘““Are your theories different from the cur-
rent ones regarding the electrons?”

“I haven't got asfar as the electrons,” re-
turned the doctor. ‘“My theory only goes
as far as the atoms. My idea is—and care-
ful study of these microscopic enlargements
convince me of the truth of my views—my
idea is that there is only one element, con-
siderably lighter than hydrogen, and that
all the other elements are composed of two
or more atoms of this original element.”

“And what is that element?”

“I don’t know. I call it ‘Proton’ because
it is the first or original element. Eyvery
element known to man is a compound of
several or many atoms of this proton, and
the atomic weight of any of our elements
shows how many atoms of proton it con-
tains. Thus hydrogen whose atomic weight
is low, contains very few atoms of proton,
while radium, whose atomic weight is high,
contains many atoms of proton crowded into
each atom of radium."”

“And how do you explain the valence of
an element?”

“My theory is that each atom of proton,
like every magnetic substance we know of, is
bi-polar—that is to say, it has a positive and
a negative pole. By these two poles it can
hold on to any other atom of proton or
several atoms can hold together in the same
manner, the positive pole of one holding on
to the negative pole of another. When the
equilibrium is stable the proton atoms hold
each other in a chain. Chemical change is
impossible until the chain separates at some
point, thus leaving a free positive and nega-
tive pole to which the atoms of proten in
some other compound can attach them-
selves. If the chain breaks in only one
spot, the element is univalent. If in four
spots it is quad ivalent as in carbon. That,
at least is my theory, and I hope to test it
soon. I have even hopes of some day seeing
the ultimate electrons!"”

“That would be a triumph indeed! But
would any practical ‘good. result from it?"

‘“‘Practical good?"' exclaimed the doctor.
“Why man, it would revolutionize all our
industries if we thoroly understood the
workinFs of the atoms. I am not speaking
now of the subject of obtaining energy,
tho that alone would be of inestimable bene-
fit to mankind. If we understood the atoms
thoroly we should at once solve a prob-
lem which has puzzled all our scientists—
the problem of obtaining electricity direct
fr m coal. We should do more—we should
be on the road to obtaining power direct!
rom the atomic forces. Immense quanti-
ties of energy are stored up in the atoms and
molecules, which we could unlock at plea<-
ure, if we only had the key. Automobiles,
boats, and aeroplanes would go at many
times their present speed if, instead of fuel
that is heavy to transport and difficult to
convert into energy, we could utilize the
power latent in the atoms. Why even the
problem of perpetual motion might b2
solved."”

“Perpetual motion?> You surely don't
mean that?"’
‘“‘Indeed I do. One of our celebrated

philosophers—I think it was Clerk Max-
well—put forth the red devil theory of per-
petual motion."”

““The red devil theory. 1 never heard of
!"

‘“Well, as you know, according to our
theories the atoms in a y are in con-
tinual motion in all directions keeping up a
constant bombardment. Now if we could
conceive of a little red devil with a door
which he could open and close at will so as to
allow .l the atoms traveling in one direc-
tion to pass thru, but stopping the passage
of all atoms traveling in other directions,
we should have a source of energy which
bears no relation whatever to the force ex-
erted by the red devil in moving his door.
Hence we should have a source of perpetual
energy.

———
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‘Have: You A

Selenium Cell?
Complete Outfit for the

Wide-awake Experimenter

Make your own selenium cells by our
improved, practical method: which
eliminates most of the difficulties in other
types of cells.

A Complete selenium cell outfit and an
illustrated book giving a great deal of
desirable information about selenium—at
almost cost price. Outfit includes all
nNecessary materials, liberal amount of
selenium, bronze plates mica slabs, etc
Also a number of diagrams not to b
found elsewhere. Tele-vision,  Tele-
photography and many other experi-
ments possible.

Om COMPLETE
Postpaid
Order Now While Supply Lasts
Nelson Chemical Co.
1242 Theriot Ave. New York City

r

Baves timc—clears your desk. Sorts,
classifies and distributes your cor-
respondence, papers, memos, etc.
Occupies much less space than wire
baskets. No moreshuffling through
piles of papers many times daily.
A Steel Sectional Device
Each compartment a separate sec-
tion. Any number of compartments
for. (l;t. or vertical _filing can be
as required. Width of each
compartment is adjustable, one to
ten inches. Indexcd front and back.
Green, oak or mahogany finish.
& vite for free, instructive, illustrated folder,
““Howo s Get Greater Dest Efficimncy.”

PRACTICAL DIAGRAMS OF ELECTRICAL
APPARATUS

225 blue prints of connections of electrical appartus.
These inctude the connections of: Cenemmn—A C.and
D.C.; Motors—A.C. and D.C.; runx devices: Ro-
tary con erters _Transfo! rmm—l 3. and 6 phase:

eters; Relays. Voltage ewulators' “Phasing Out”
Synem'onmu Methods; Static Condensers: etc. Most
set o ever offered for sale; and s of
zrut value to operating e ecrs, construction en-
ete. Bound

in note book form. = Price 37 50, “Speclal price for lots
of five sets and to wchnlcal schools.
5TAR DELTA Box 368
DIAGRAM CO. Springfield, O.

You can be quickly cured, if y you |

STAMMER

M 10 m lol’m- mcrlrg and

a:nd 20 m B. n. Bogue,-
73y Bnu Bidg., 1147 N. 1 di

“But, as I said before, aside from the
question of energy, we should make enor-
mous strides in every department of organic
and inorganic chemistry once we had mas-
tered the secret of the atom. All the chem-
icals that we manufacture now, we could
make with far less expense and trouble,
while thousands of new compounds would
be revealed to us. Once we could see the
atoms in an alloy we would understand how
a small amount of tungsten so won:lerfully
improves the quality of stecl, and we would
readily discover other substances that would
answer the purpose far better. The problem
of a good storage-battery would also I>e soon
solved, and we should obtain a light and
|~mverful battery that would drive the faso-
lim engine o of the market.

“All diseases, properly so called, are

caused by minute animal and \e“retable

parasites called microbes. Many of these
bacteria and bacilli are known to us, but
there are still a number of diseases, like
cancer, for instance, whose micro“es have
!elu(kd all our best microscopes. With my
instrument the s—ecific microbe that causes
cancer will soon le located.”

“I thought the modern theory was that
can-er was not caused by a germ.”

Humph!" snorted the doctor. “That is
merely Fecause cancer is of such slow
growth that it requires many years for an
inoculation of the disease to take and spread.
\Vith my super-microscope the real culprit—
the cancer microbe—can hide itself no
longer.

“Doctor Hackensaw, will you not
wive me a diagram of the improved aud-
ion with which you accomplish these
wonders, so I can publish it for the
Lenefit of our readers?”

“No indeed," replied Doctor Hackensaw,
shaking his head. *“That is one of my se-
crets that I am not yet ready to give to the
world. The mastery of the atom is a tre-
mendous power, and I cannot consent to
put this power into the hands of people who
might make a bad use of it, until I have ac-
quired sufficient know ledge to foil any such

l [attempt at mischief.”

IMPORTANT:

TO NEWSSTAND READERS

N order to eliminate all waste

and unsold copies it becomes

necessary, beginning with this

month, to supply newsstand

dealers only with the actual
number of copies for which they
hzve orders. This makes it neces-
sary to place an order with your
newsdealer, asking him to reserve a
i ccpy for you every month. Other-
|{ wise he will not be able to supply
| ycur copy. For your convenience,
we are appending herewith a blank
which we ask you to be good
cnough to fill in and hand to your
newsdealer. He will then be in a
rosition to supply copies to you reg-
ularly every month. If you are in-
terested in receiving your copy every
month, do not fail to sign this
blank. It costs you nothing to do co.

! Address .......cci00iennnn

' Please reserve for me .
copies of SCIENCE & INVEN-
TION every month until I notify
you otherwise, and greatly oblige

WWW . amerlcanradlohlstorv com
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GREAT MOTOR BARGAINS

We offer a limited number of new % and !4 H.P. alter-
nating current 60 cycle 110 volt single phase motors

suitable for washing
machines or home
use

14 H.P. 1740 Rpm
$13.50
3 or more $13.00 each
14 H.P. 1740 Rpm

$12.50 =

3 or more $12.00 each

AT THIS EXCEEDINGLY LOW PRICE CASH MUST ACCOMPANY ORDER

MONEY REFUNDED IF MOTOR IS RETURNED AS UNSATISFACTORY
WITHIN THIRTY DAYS

Northwestern Electric Company

Hoyne Ave. and Tilden St.

Chicago, Illinois

ELECTRICAL
ENGINEERING

And in no other industry is work
more varied and interesting or the
rewards greater, if you know how.

The Bliss Electrical School can
show you how—it has done it for
4,000 men—and can show you

IN ONE YEAR

through a condensed but
thorough course (from October
to June) in classroom and lab-
oratory, conducted in modern,
well-equipped buildings by

A Better Position Is Awaiting You
When You Have Trained For It—Not Before

Modern industry has continually decrcasing use for the unskilled
worker—for the man who can “do anything'—with ever larger
demand for the trained mind and hand. If you know some one line
well—not only how to do, but why you do it—then your advance-
‘ment is limited only by your energy and ambition to succeed. In
no business or profession is this truer than in

Bliss Electrical School

competent, experienced instructors.
Twenty-eight years’ experience
proves this the most complete one-
year course for men of character,
ambition and limited time, giving
them a thorough foundation for en-
trance at once into the electrical
industries in good positions. The
employer knows the Bliss man.

Complete description of course,
fine dormitory and dining hall,
given in catalog, sent upon re-
quest. Address 315A Takoma
Avenue, Washington, D. C.

ThisBookFree

¢‘Success in Music and How

i ?? Sousa and nine other
toWin It world-famous musicians
tell how you can quickly learn to play sax.
h cornet, tromb clarinet, sny
band or orchestra instrument and double

your income and pleasure.
Freo Trial Any
Conn ln-trumon:‘
w&t’ﬂl‘h«nt‘hw»r: :.l’"ol’ls
cxpasi! 3 Easiest t;‘f" nI'I r:
book a3 deiad 5F fhee trial plan,
C. G. CONN, Ltd. ..
750 ConnBldg., Klkhart, Ind.

World’s t Manufacturers of
P b oy ot s

Instruments.

S e s e e g T S e e S —

You Can Clear $150 to $300

a Month
$25 brings {ou an HB Charger. Pa;
balance on long, easy terms. An H
pa

ormation.

HOBART BROTHERS

COMPANY
Box772E  Troy, Ohlo

Canada:
J. V. Elliott, Hamilton, Ont.

Small Cash Payment - Lony Easy Terms
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Visiting the Inside
of a Watch

(Continued from page 213)

S

[

ears are greeted by a tremendous sound
or rather a series of sounds, which can
only be referred to the beating of a gi-
gantic bass drum. A thousand other
sounds issue from the giant factory,
which is turning out standard time, with
an accuracy of a few seconds more or
less per week.

As you enter the door of the great
works with your guide, the sound is
almost deafening and your hat is blown
off by a terrific air current resembling
a whirlwind, which strikes you in the
face as you step inside. You reclaim
your hat and on looking upward behold
a spinning fly wheel, which is oscillat-
ing at very high speed. As your gaze
becomes focust on this great wheel,
which carries on its perifery a number
of large weights, apparently put there
for the purpose of established perfect
balance, you note that the wheel docs
not rotate continuous'y in one direction
but seems to swing first in one direc-
tion and then in the other. Upon ques-
tioning your guide, he explains that this
is known as the balance wheel, and of
course your interest is aroused as to
what speed this giant wheel is traveling
at. The guide explains in.a matter of
fact way that it is oscillating at the rate
of five vibrations per second, 300 vibra-
tions per minute, or 18,000 vibrations
per hour. )

Exprest in feet ‘per -second we learn
that the rim of the average balance
wheel, in such a time-machine as this,

oi 6,831 miles.

Upon closer inspection we notice a
giant steel spring, which the guide tells
us is called the hairspring. It appears
to be made of a very rough quality of
steel and the loud buzzing noise is al-
most unbearable, as it contracts and ex-
pands each time the balance wheel re-
volves in one direction or the other.
We are told that the hairspring must
be made of the very finest quality of
steel obtainable, and that an average
size hairspring measures three one-thou-
sandths of an inch in thickness and ten
one-thousandths of an inch in width. In
smaller time machines the steel hair-
spring may be one-half this size, or even
less, in its physical dimensions..

As the great balance wheel keeps on
oscillating at an astonishingly constant
rate, we seem to note that it wobbles a
little now and then in its bearings, and
as we become interested in this phe-
nomenon, the guide explains that this
particular machine, which was built by
the famous Elgin works in Illinois, has
been running constantly for twenty
years without having any new parts re-
placed, and only having been oiled at
regular intervals of about onee a year.
The slight wobble, the guide explains,
is due to the wear in the bearings and

1on the shaft pivots. We are told -that
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the bearings are made of the finest

iewels, such as rubies and saffires, and

that the balance wheel shaft has pivots

it each end, which are sometimes as

small as three one-thousandths of an

‘nch in diameter, while the jewel per-

forated cylinders constituting the bear-

ings in which these pivots run, are three

ten-thousandths of an inch larger in dia-

meter than the pivot, in a new movement.

In a new watch there is practically no

sidewise play or wobble to even the

high speed balance wheel, so accurate-

ly are the various parts made under

the watchful eyes of the builders, who

employ powerful magnifying glasses to |
examine the machine work on the var-  {ared. Sympatny for weakness 13 polite contempt.
ious bearings and pivots, as they are  strong, healthy, vmgn?(;lusul;al:lo:s%’l':}ed;gl et manes
being formed. bod

the man whom every wants for & frlend. 8§
cess 18 the Gift of the mmﬂnﬂdcal wmkuz‘:lg(;

. rective forces of Nature that are embodied excl
HUNTERS | least once in every twelve months. in the Strong{gn Prlnclvle:l.w'l‘hlht %; wh;’{ca‘gl:ﬂl{\
secure  as res an anish the use of
: FISHERMEN drugs and dope.

We are much imprest indeed with
our visit to the time-machine works,
and are convinced that we have pre-
viously had no respect at all for this
wonderful piece of mechanism which
mankind commonly dubs a watch.

Think for a moment of this balance
wheel traveling at the rate of necarly
7,000 miles per ycar, and yet many of
our friends and perhaps we ourselves,

have never even taken the works to a Fd.tg‘"“seu for
watch maker to be treated to a thoro s"gn“"!::‘f Ll{f;
cleaning and oiling. Our brains reel Modern® O Sotennce T hF
when we really stop to think of how Heal h Promotion, has

this marvelous machine with all of its
complicated wheels, springs and bear-
ings, keeps on performing its work faith-

to Health, Happiness,
fully and far more accurately than any prosperity’. Srongtortism
human being could possibly do—some- coming such aimenta as
times for five and ten years without a Catarrh, Constipation, In-
digestion, Rupture, Ner-

drop of oil, except that which was
placed in the bearings when the mech-
anism was assembled! Yes, in ten
years your buzzing little balance wheel
will have traveled close to 70,000 miles
—a greater distance than even some of
our best built modern motor cars will
successfully cover before becoming
rcady for the scrap pile, and remember,
they have simply been flooded with oil
and grease from the day they left the
factory. In bidding adieu to our guide
and thanking him for his explanations,

. . ordinary mnastic or so-
er me-machine STRONGFORT
he tells us that every ti , o oot My caled " physical ' culture

whether large or small, should be thor-
oly cleaned, overhauled and oiled at

New Magnetic

(Consinued from page 20%)

B e L LT TS

made, and the direction of motion of
the car reversed. As the car moves the
pole changer rotates, keeping step with
the track magnets; the pole S, acted
on thru the pole changer, will hold to

must take what Is left ov
tall-end f.

defectives and

Get Rid of Your Handicaps

You can be healthy and successful-
yourself of the ailments and defects that are holding
ou down and that sooner of later will ca Yy
ose your friends and your job.
yourself up—clear your befuddled brain—develo

stu v
taught me scientific truths about the healing and cor-

Send for My FREE Book

‘“Promotion and Conservation of Health,

u!
scmgo to me with & ten cent Diece (one dime) to help
pay postage, etc. Send for my free book Right

LIONEL STRONGFORT

Physlcal and Health Specialist

Strength and Mental Energy.” It will tell you
Motoroless frankly how you can make yourself over into a vig.
Rail i A A R e
. g ee consultat!
al way n on which you want speclal information n::s

Department 369

Please send me your

Founded 1895
smuimem e Cut Out and Mail This Couponsi=iasmeec...

back with the
es.

—you can free

use you to
You can build
your muscles,
enrich your blood, strength-
en and correct every organ
and function, and get a new
start in life, if you will only

look the factsa squarely in
the face and get dusy and

alling, disco ed men out
of the bog of

and despalr and
them on the Straight Road

newed confidence, vitality.
ambition, success; and fit-
ted them for the responsi-
bilitles of Marrlage and
Parenthe It can do
the same for you, irrespec-
tive of your age, occupation
or surroundings. 1 guar-
anteo it.

My Methods

Restore Men

Do not confuse the Sci-
ence of Strongfortism with

ight Ncie.

Newark, New Jersey

FREE CONSULTATION COUPON
Mr. Lioncl Strongfort, Dept. 369, Newark .

. N.J.
book, “PROMOTIO! :
F HEAL ENGTH

) CONSERVATION TH, 8
the N pole in the track; then the N AND MENTAL F}LE&GY;{[.{"' potmEé‘oE‘.ﬁ\TJ.‘,
pole will attract the S. pole in the |} (x)betore the su Ject tn which I%mmhnvw"ked
track. The commutator on the pole |} ... .Colds ....Increased ..Vital Degletion
changer axle is rotating constantly, m Holg'm |Flmn' |
wanE us TO-DAY thereby changing the direction of the "~ Hay Fever w“key;’
For a description of the greatest book on current and regulating the polarity in . . Obesity . Gastritis
Electric Light and Power Wiring ever the car armature between the track - Houduche Poor g:“k:-.u
oublished. magnets. This action continues be- .. Rupture ion
H. C. CUSHING, Jr. tween all the poles in the track cov-|| - Lumbago :-~s""‘D'°f'.:°yﬂ
8 West 40th St. New York ered by the length of the armature. The || ... Neuraigla ... ‘RoundShoulders
S | track magnets arc two and a half feet |} - patChest -+ Lung Trouble
from center to center and derive their (Describe) " Muscal
necessary magnetizing current from dy- Successful Development
I E L E G H A P “ v namos at the power house, thru well Marriage ... Rheumatism ....Vital Depletion
(Both Morse and Wireless' and RAILWAY ACCOUNT::?E protected wires. Every fifteen feet there || Name............. ...
tanght tho; d quickly. Big salari i - i -
Sost w&&?&&'ﬂnﬁ%&.‘ e ang I is a sl_lunt_ box, which shunts the cur AR o cupation. .
; established 46 years. nbémudmbrwwrg:-.l“; rents into’ the track magnets immedi- prereee e OUCURBHOR
s e arge bortion: " Catalog dres - * otely under the armature of the car, as || Suweet..
Sosers msTTuTE £ Swect, Valpacsisa, ind. the car passes over the same space. City Stete. ...

S — e
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You Can Make Big Money Selling

THE DELBARE
MOISTENER

Every Office Can Buy One or More

We Want a Substantial Agent

in each territory. We furnish Powerful Sales-Mak-
ing literature consisting of Special Folders, Circu-
lars, Blotters with the result that our agents are
wirtually conducting a Direct-By-Mail Selling Ca-
paign in their localities which we back up by na-
tional advertising.

This is an absolutely New Patent. Never been on
market before, but hus been tested out with our

Sales Helping plan in various towns and is a tre-
mendous er. Territory positively fresh, field
absolutely virgin. )

No more licking stampe, envelopes, labels, and all other
gummed articles. No more handling of filthy, sticky
sponges, no more sponge cups to wash out. ©0 more
annoyance with moistening affairs that have never
worked and have proved to be more trouble than they
are worth. No more spilling water all over the desks.
No more utlckjv fingers. No more dried out, germ-breed-
ing water holders.” No more filthy and unsighly as well
us_ disgustingly unsanitary meth of moistening any-
thing that has to stick.

—Listen to This

One of our agents writes and tells us that the
Delbare Moistener is proving to be a bigger
seller than the Boston Pencil Sharpener was.

Do you know that in spite of all advice and
warning people in offices everywhere are lick-
ing tons of germ breeding gummed stamps, en-
velopes, labels and hundreds of gummed
articles daily—and do you know why?

I Will Tell You Whyl

. There has never been a moistening device that would do
the work until now and here it is. The Delbare
Moistener, patented October 26, 1920, is now ready to
market and agents will make big money. It is made of
genuine brass and beautifully nickel plated. Size 5x2!4 ins.

Send for full partizulars NOW.

Write

BRITTON-WAGNER CO.

310 S. Clark St. CHICAGO

We want agents everywhere. Send $2.00 for sample.
Money back if you don't want it when you have looked it
over and read all about our special agent’s proposition.

ALL MAKES—

Underwoods, Monarchs, Reming-
tons, L. C. Smiths, Olivers,
Royals, Coronas AT 0
REDUCED PRICES. 5200_
Prices as low as....

Write for our Catalog No. 15

BERAN TYPEWRITER CO.
Qept. 21, 58 W. Washington Street, Chicago

TAMMER

get my large
igin and the
for special t:
Speech M e."”
for theworld. Write today.
estern Scheel, 2331 Grand Ave. Milwankse,

ress §150. 8ave mondy. Print
profit. All easy sent.
or press catalog, T cards,
O D47, Moridon, Conn

Instruments that
Measure the Stars

(Continued from page 231)

T

special glass, invented by the Zeiss Com-
pany to be especially transparent to the
ultra-violet rays. The lens is of the
doublet type, with four component lenses.
The length of the telescope is 32 inches.
A prism of the same glass, and of the
same size, may be placed over this ob
jective, which then gives small spectral
bands instead of the round dots of the
ordinary stellar images. This instrument,
altho small, is a very valuable one for
various researches on the spectra of faint
stars and for photographic photometry.
DETERMINING THE DISTANCE OF STARS
This machine is used for the same pur-
pose as the instrument described, namely.
for determining the distances of the stars.
from photographic plates. This machine
does not have the fine screw for moving

the plate, but the apparatus is so arranged:

that the image of the star is first brought
centrally under the cross:

microscope, which then swin;

accurately divided scale, th

distances desired.

The fourth machine show
more delicate comparators
for measuring photographs t
40-inch telescope, particular
mining the distances of th
p'ate is turned by a delicate
a large graduated head. Or
the head corresponds to
1/1000 of a millimeter on the
1/25,000 of an inch). The
distances from each other a1
ured are successively brough
cross-wise in the eyepicce «
scope, through which all the
are made. The maximum cl
tion of the nearest star kn
pared with faint and very
around it, would be 1% seco
on the scale of this instrum:
meter or 56/10,000 of an i
average star under observa:
at. least 50 times as far ¢
nearest star, this maximum
does not exceed 1/10,000 of :

Mechanics
Animal L
By WILLIAM BUTTER
(Continued from pag

O T .

Man is a hairy-headed i
requires a comb to keep h
der; he makes one, unco
lowing a design common
hairy creature, the spider.
has his scissors with cun
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I":Z'ﬁrominent.' pﬂoto{n-

g. ers, illustrations by leading artists. Beautiful

dlezp rgn?n:ist& :;:en in milmisl; Every feature,

r article in the

be Tw}r{holesome and helpful as well ul?n.t?rf:‘ﬁen:.m
E BOYS’ MAGAZINE will giv rtain-

ment, instruction_and the ins%lir: c?: teontaeccom-

plish big things. Itis filled with the kind of matter

thIa)t demzht.sl boys’ hearts and makes good citizens.

rop us a line today. We want
&)’Y‘S); %ﬁgﬂEsghemegeufge?ﬂ?g'?ng
cal in [2 ']
send you a copy absohxtelyfne?‘kdm:?w welt

THE SCOTT F. REDFIELD CO.
2648 Main Street, Smethport, Pa.

(THE BOYS’ MAGAZINE is on sale at all
news-stands, 16¢ a ~opy)

with notched cutting edge, so has the |*T®iii MAULUD AIIU i raciurs

toucan, a bird with a large bill that it
uses for cutting up both animals and
segetable food—the scissors are at the
point of the bird’s bill. A garden rake
is a human tool, which you would hard-
ly expect to be manufact
Nature, yet the snails ha
are composed of gang aft
den rakes, that are act
aking up vegetable food.
But all the imitating
on by man, other forms ¢
larly endowed with tools
Take the flexible webbe
duck; here we have a col
arrangement, that is not -
dle scheme on the legs o
Then the spiral breathin
sects, they are not only
the metal spiral tubing o

facture in construction, but resemble thq | Y 8 %ei 1
L. B. DOVER

spiral cells of plant
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make good mon as
notor expert, driver, shop ?on-
nan, etc.
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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

articularly
atent Ad-

cannot be answered by mail free of charge. Such inquiries are publisht here for the bene-

vice™
fit of all readers.

1f the idea is thought to be of importance, we make it a rule not to divulge all

details, in order to protect the inventor as far as it is possible to do so.
Shou %

ld advice

e desired by mail a nominal char

ge of $1.00 is made for each question.

Sketchos and descriptions must be clear and explicit. Only one side of sheet should be written

on.

MANUFACTURING RUBBER |
ARTICLES

(454) F. B. Conine, Waco, Texas, asks where
he can have certain sleeve protectors made out
of rubber. Also where to advertise the device.

A. We would advise that you write to the
various -manufacturers of rubber articles and
sénd them a copy of the patent specification
asking them to give you estimates on the cost
of manufacturing such a device, or better yet,
have a wooden model made and then have
plaster ‘or other moulded casts forwarded to the
various rubber manufacturers and obtain esti-
mates on the price of these in large quantities,

In regard to advertising these devices we be-
lieve that the newspaper, street car and train
advertising is the best medium. Magazine ad-
vertising, of course, is invaluable.

IDEA FOR DROP BOTTLE

(455) George V. Baker, Portland, Maine,
enters a drop bottle and requests our advice.

A. Altho the device which you have con-
ceived of has a few novel features to it, we do
not believé that-a patent will bring financial
. benefits, because.at the- present time, there are
many " drop bottles on the market, some of

which- .are . used for biological purposes
which. dre similar to yours, and which may even
cause copsiderable trouble when securing your
patantc - .Among these are two cla; one—
where a snout is connected to the s er; two—
where .the anout is directly associated with the
bottle itself, as in your scheme. The only radi-
cal .difference: which we -see in this device is
the fa¢t that a tiny hole is put in the stopper
for tying the string to it.

Surely such a hole would not warrant the
expenditure for a patent.

RHEOSTAT FOR ELECTRIC
TOASTER.

(456) Edwin Warren, Los Angeles, Calif.,
desires to control the heat of an electric toaster
with 3 rheostat and asks advice on patent for
same.

A. We do not think the idea which you have
evolved is very efficient; the simple reason is
that it makes no difference whether a rheostat
is being used or a‘heater is being used, the cur-
rent losses are practically the same, and if the
rheostat is inserted into the circuit you are losing
your “juice’ elsewhere than at the heater.

For this reason eclectric toasters are now being
made with plug attachments so that a greater or
a_less number of wires may be placed into the
circuit b{hsnmply switchinﬁ over with this attach.
ment. The rheostat involves absolute waste of
power, or is proportional to I2R, where I is
current in amperes passing through rheostat
and R-represents its resistance in ohms, the re-
sult being expressed in watts.

AUTOMOBILE QUERIES.

(457) Wrentham Sothern, Chelsea, Mass.,
asks: Kindly give me advice as to the patent-
ability and- commercial - value of an automobile
which will have a motor in each wheel. Also a
trolley feed for electrical automobiles.

A. The applicaticn of an elcctric motor to
cach wneel of an automobile is not new, and the
idea is fully covered by patents. The other
idea, that of chqrxin? your storage battery, is
absolutely impossible for -the following reasons:

takes a number of hours running to charge"
a storage battery, therefore, tapping current
from a trolley wire by trolley porc and wheel
would be of no great value. At the same time,
three hours’ running surely would enable an in-
dividual to travel 50 miles, and no part of a
strect laid off for charging purposes would be
found to be 50 miles long. Incidentally, how
-are you going to_collect toll for the current
.supplied to automobilists when they may or may
not have tapt as they chose? The fact that one
-whee) -gan - travel faster than another will not

in steering the automobile if the wheels
eld on rigid axles, which fact is demon-
strated in the case of automobiles. Due to the
action of the differential, one wheel travels faster
than another in rounding curves, but on other
occasions one wheel may be caught on a fairly
rough and the other wheel on a slippery surface
—still the automobile does not turn around even
though one wheel is spinning.

If, on the other hand, the wheels are not held
on rigid axles but are free to move about a cen-
ter you will have difficulty in synchronizing said
wheels for straight traveling. We do not ad-
vise a patent.

MOTOR BEARING.

'(458) Floyd Solomon, Cordela, Ga., submits
a drawing of an improved cone-shaped bearing

assist
are
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A sample form together with printed in-
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registered gatent attorneys we represent
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and Canada in the advancement of inven-
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obtaining of patent and schedule of fees
sent upon request. Ask for them,—a post
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WASHINGTON, D. C.
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WASHINGTON D.C.
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©f its patentable nature.
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Washington, D. C.

tomatically according to the thickness of the
board.

It is necessary to guard the rollers so that
the fingers cannot slip under them and move
toward the saw. Many other changes will sug-
est themselves as you start to work upon the
idea, which is clevtr enough to warrant patent-
ing.

PRODUCTION OF SULFURIC
ACID.

(460) H. Umsted, Chico, Cal,, asks advice
for a new method of producing sulfuric acid.

A. The production of ozone and the form-
ing of sulfuric acid as originated scemingly by
you is not new when conducted as a laboratory
experiment.

Whether or not sulfuric acid can be pro-
duced at cost no greater than as now produced
remains to be seen, and we therefore advise
that you continue your investigation further.

For such calculation, ycu will have to take
into consideration the amount of sulfur used,
the cost of electrical current and the cost of
compressing the air, etc. Each item must be
figured. It may be worth your while to make
these calculations. We wish you the best of
success in your wenture.

ROTARY GASOLINE ENGINE.

(461) August Vordermark, Indianapolis, Ind.,
submits a skctch of a rotary ga-oline engine with
the rotor set off center and four sliding gates to
form compartments. X

A. We fail to find anything novel or radically
new in this invention, and if you will take the
trouble to check up some of the patent files on
rotary gasoline engines, you will find t"at your
invention is so similar to others that you would
have difficulty in even securing a patent.

In addition to this, rotary eng.nes have not
met with very great favor, in that, to our
knowledge, none have been constructed which
will give the same service or generate as much
power as the piston type engine ncw employed
with the exception perhaps of the Tesla engine.

With your type, there are too many moving
parts constantly in motion to give the sought-
for results.

MULTI-COMPARTMENT DISHES.

(462) J. Paul Van Arman, Battle Creek,
Mich., says “Can I get a patent on the enclosed
compartment dish? What is its financial value?”

A. There are a good many dishes divided into
compartments such as you have described, and
although your feature seems a little different
from others now being sold, we do. not believe
that a patent obtained on the same would be of
financial value to yoursclf.

Our judgment is based upon the sale of the
compartment dishes now found in crockery
stores,

IMPROVED CIGARETTE.

(463) Charies H. Vickery, Pittsficld, Mass.,
writes, “Smokers generally smoke about five-
cighths of a cigarette and throw the rest away.
I propose to make the end of cork and drill a
hole thrcugh it.”’

A. Although the idea which you have sug-
gested rcgarding a cigarette is rather ingenious,
it is by no means clever enough to warrant a
patent—at least not a profitable one.

Anyone can sccure on the American market
today, eigarcttes which have a cardboard tip in
which there is no tobacco. A very fine tissue
constitutcs the uoper two-thirds of the cigarette,
and at the oval orifice of the cigarctte, a plug of
cotton is inscrted so as to prevent any of the
ingredients of the cigarcttes entering the mouth.
This cotton cools the smoke considercbly and
also filters out some of the nicotine. The card
board is hard enocugh to prevent it being com-
prest and the entire cigarctte would be cheaper
to make this way than with the end made of
cork.

In view of this, we would not advise a patent
on the aforementioned article.

A CONTRADICTION AND AN
ANSWER.

(463) George M. Whitney, Avondale, Mo,
asks a query on rcversing direction of power
wheel through a cciled spring drive and says,
“Why does the Korting Universal inspirator put
water into a boilcr against the outward force
of the steam-pressure?”’

There is no way of reversing the effect
from the oEpositc side of a couiled spring so as
to obtain the effect you desire. Your query is
not definite enough to give us data to work from.

Perhaps the diamond thread such as is used
on the Yankce screw driver, where motion in
cither dircction turns the shaft in one direc-
tion, or the gearing such as used in automobile
trancmissions, is what you desire. Of course,
mation can be reversed by changing the direc-
tion of the power, and so can power be reversed
without changing the direction of the motion in
either of the above devices.

Your letter to this dcpartment can simply be
answered as follows: The general principle is
that the chamber of the inspirator is filled with
steam which condenses and produces a nearly
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RADIO NEWS now in its
second year holds the field
undisputedly as the great-
est radio magazine in print
today. In point of circu-
lation, number of articles,

1llustratlons RADIO

'NEWS leads all other

wireless magazines. The
May issue has 88 pages;
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separate purely radio ar-
ticles and 120 illustrations.
Over forty-six thousand
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How Electrotypes

are Made
(Continued from Page 275)

g

We now come to stage five in the ac-
companying illustration, where the elec-
trotype is to be tinned and backed up
with lead, or more specifically an alloy
known as celectrotype metal which con-
tains over 909 lead. We may digress
for the moment and refer to Fig. 4.
which shows a very interesting detail
with regard to nickel or iron electro-
types. Here we see that the nickel
(or iron) is first deposited on the grafite
coated wax (or lead) impression and
that later this is “backed up,” or re-
¢nforced with a copper deposit. Each
of these deposits are of course very thin
or about the thickness of ordinary
writing paper, i.e.,, from 10 to 20 thous-
andths of an inch.

FINISHING UP THE ELECTROTYPE

Referring once again to Fig. 5, we sec
the copper electrotype, for example,
which has been removed from the wax
slab on which it was electro-deposited;
this is now placed printing-face down, on
the bench; then it is swabbed over with
a soldering flux, such as neutralized
muriatic acid (acid in which pieces of
zinc have been dissolved) and over t'is
prepared thin copperplate is placed a thin
layer of lead or tinfoil. The electro-
type with the tinfoil over it is now
placed in an iron pan about 1” decp, as
shown in Fig. 6, and by means of
a hand operated crane the iron pan with
the electrotype lying in it, is transferred
over to the tank <ontaining molten lead
or more correctly, electrotype metal.
This metal is kept in a molten condition
by gas burners. In a few seconds the
kigh heat causes the tinfoil or thin shect
lead placed over the back of the electro-
type, to melt and, thanks-to the previous
coating with the acid flux, all of the
crevices in the copper sheet are thoroly
tinned. The operator watches this
closely and as soon as it has become
well tinned, he once more brings his
Jlifting crane into position and lifts the
iron tray off of the molten lead bath
and on to a stcel table alongside of the
furnace. He then takes a good sized
ladle and starts to ladle out hot lead
into the steel'tray until the tray is filled
with the molten metal to a depth of
about 3-8 of an inch. The electrotypes,
not being clean on their printing face, do
izot take the molten lead, with a result that
when the solidified slab of the electro-
type metal is lifted from the pan a few
minutes later by means of heavy gloves,
the electrotype is found thoroly attached
to the under face of the slab of cast
metal, with no lead on its face whatever.
It is now ready to be machined ac-
curately to the proper thickness and
also sawed out of the large slab and
made ready for mounting, either on a
wooden block, on which we usually sce
them, or else on a solid metal block.
Fig. 6 shows the electrotype resting in
the tray and being heated on the molten
lead bath, while Fig. 7 shows the fin-
ished slab of cast metal with the electro-
type thoroly attached on its face and
ready to be sawed along the dotted,
lines. Some very clever machines are
used in the larger electrotyping plants;
for sawing out t-e electrotypes in a per-
fectly square manner and also for bevel-
ing the edges, as well as routing out any
unwanted metal on the face of .the
electrotype.
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{the electrotyping plant visited in pre-

paring this article, was the nailing ma-
chine. This machine spits nails and
drives them thru the copper and lead
electrotype and firmly into the wooden
block so fast that the eye cannot follow
it.

A very fine quality of wood free from
knots is used of course, for mounting
electrotypes on and at the present time
cherry wood is used practically alto-
gether for this work. Cherry has a fine
grain and is a very homogeneous wood
which will not warp with climatic
changes. Previously mahogany was
used for this work owing to the well-
known good qualities of this wood
against warping. As the diagram in
Fig. 8 shows, the kiln dried cherry wood
is prepared especially for electrotype
mounting. It is firmly glued together
to form the larger boards and the con-
secutive strips are reversed, as shown in
the diagram, i.e., the bark side of one
strip adjoins the heart side of the next
strip, with the result that when climatic
or other changes tend to produce warp-
ing, any two strips of wood will tend to
neutralize such bending, owing to this
arrangement.

How Cu:ved Electrotypes Are Made

Those who have ever seen the large
curved electrotypes corresponding to the
pages of such a magazine as Science &
Invention—these curved plates being re-
quired for all rotary cylinder presses—
have probably often wondered how
these electrotypes were- made. The xl-
lustration in Fig. 9 shows the idea in-
volved in curving these plates.

The electrotype is made in exactly the
same manner as- previously described
and if it is to be curved the diameter
or radius of the cylinder on which it
is to be used must be specified by the
printer.
instance, that contrary to the usual
standardization idea so much talked
about in America, no two printing press
builders, it seems, employ the same dia-
meter of rolls, so that practically every
order for curved electrotypes has to be
made with a different pitch of diameter,
depending on which printer the work is
being done for. The electrotypes,
backed up with lead, as previously de-
scribed and which are about 1-4 inch
thick in this stage, can be passed thru
the rolls as shown in Fig. 9, and curved
when cold. If they have laid around for
two to threce days or more and have
become thoroly hardened and sct they
do not bend so perfectly and it is then
the usual practise to warm them up to
about 125° F. when they will curve
easily. The operator first measures the
diameter of the cylinder, a small length
of which he has at hand as a template,
and then passes the electrotype -thru the
rolling machine when it will take a
curve approximating that which he de-
sires, thanks to the skill and general
expericnce of the operator in handling
the electrotype and setting the machine,
If necessary, he re-rolls the electrotype
until it is sufficiently curved to fit on
the cylinder perfectly. If you have a

book or magazine page printed on a!

! EWHITER CO., ROGERS, OHIO
HOME STU07 SPECIAI. RATE -

high speed cylinder press using curved
electrotypes, you will probably be in-
terested to know, or at least possibly
you have also surmised that the curved
plate containing the type and pic-
tures will measure a greater length than

‘| the original layout as set up by the com-

positor. The stretch for 1 inch print
surface on curved electrotypes is very
closely .02 inch, or for a page curved
electrotype 10 inches in length, the total
stretch or increase of the length of the
page, as it would print on the press
would be 1-5 of an inch.
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Write for Remler Bulletins Nos. 1001 and 1002

Gives full description and
prices ot Remler Apparatus

‘““Apparatus that Radiates Quality’’
REMLER RADIO MFG. COMPANY

163 Sutter St., San Francisco, Calif.
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““The Greatest Radio Calalog in the World”

The Universal Verdict of Tens of Thousands of Radio
Amateurs

Duck’s No. 15
225 Page Wireless Catalog

Mail 12c. in stamps or coin (not sent otherwise) for
this unrivalled catalog. You get a real encyclopedia of
wireless, beautifully bound,’and printed on first class
paper, when you write for Duck’s catalog. It costs us many times more
than the small retainer asked.

This Catalo.g is a Veritable Treasure House of Everything Worth
While and Dependable in Radio. The largest, most comprehensive,
artist.c and educational catalcg published. The Beacon Light to guide you

right in the selection of your radio purchases, and at prices that will com-
. — oo tenbesmant emaranteed with nrivilege of

-- - e m -
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WorKking Two Radio
Watches at the

i Same Time
By ARTHUR H. LYNCH

(Continued from page 248)

Our government and the governments
of many other nations have formulated
certain regulations for radio operating,
having for their basis the safety of life
at sea, and future legislation and inter-
national agreement will probably take
into consideration the aids to aerial as
well as nautical navigation and safety
which radio affords. Regardless of the
part radio will eventually play in world
commerce, and it is rapidly advancing
lits prime importance will be in connec-
ition with navigation.

Two Sets Required
Where C.W. is carried on in the mer-

chant marine we find that most of the
trafficr ot loact tha ecallinoe ic handled

e A
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strongly on the other side of his head.
And the static is materially increased,
because his sets are tuned to two waves
instead of one, with a resultant aggre-
gate increasc. Of course he. can cut
out the filament current or détune on
the set he does not care to listen to, for
the time being, and there is then a nat-
ural tendency to push the inoperative
receiver off his ear. The result is that
the local noises interfere with his recep-
tion. He is surely between the devil
and the deep sea.

By using a head set with a separate
pair of leads for each receiver and hav-
ing each pair terminate in a telephone
plug and connecting two “jacks in paral-
lel to each receiver, it is possible to have
the signals from cne set operate one
receiver, while those from the other
tuner operate the second receiver, or
have the two receivers functioning with
cither tuner. In this case the receivers
operate in parallel. Belephone jacks are
not cheap and do not enhance the ap-
pearance of a radio station very greatly
unless they are properly mounted on a
panel. For this reason and in order to
have the phones function in 'series,

_rather thap in parallel, and to make the
changeover from one method of recep-
tion to another a very simple matter
the author has worked out the switching
arrangement shown in the accompany-
ing diagram.

- A, B, C and D are the resultant ter-
minals of the two receiving sets, that is
the phones for the C.W. receiver would
ordinarily be connected to A and B,
while for spark they would be con-

“ticcted to C and D. The phones arc
indicated in Fig. 1 by F and F'. Four-
teen stationary, spring contacts are ar-
ranged, as shown in the diagram. They
“may be made of phosphor bronze and se-
.cured by two machine screws to a bake-
‘Ite or other suitable support. These
spring contacts are arranged in pairs as
indicated by the figures and are hooked
up as indicated in the diagram.

Fig. 2 represents the lay-out of a por-
tion of the rotary element of the switch,
which may be made of any solid in-
sulating substance, upon which are fixt
segments, placed as shown, which are
made to pass under the spring contacts,
resulting in the production of various
circuits. By placing a knob on one end
of the rotary element and providing it
with stops, four positions may be ar-

_ranged, i.e.: Off, Dual, Arc and Spark.
" In the drawing such a condition would
follow a movement of the rotor in a di-
_rection from the reader. For the Off
' position no segments would be in con-
tact Dual

rece 'n the
segn irectly
bene actors
‘simi would
“be i C.W.
rece and 5
were r con-
tactc recep-
tion, uld be
the 1 with
their
In ng ar-
rang o pro-
vide rotor
- elem parts
.in a posts,
- conv case
.- wou' iry in
- the 1s be-
twee irately
wire inding
post: to the
four to the
right wiring
wou! ernate
post: nected

to the tuner and the receiver.

“The Promised Land’’—
YOUR OPPORTUNITY

“The Promised I.and” is the name professional operators have given to the
New York Central Radio Station of the Radio Corporation of America on
Long Island, which, when completed, will be the largest and most poweriul
radio station in the world.

This immense station which is now in course of ercction, is a striking example
of the great opportunity radio offers you for a successful, secure future.

It will be equipped to work simultaneously with five other nations in widely
separated and distant parts of the world and will be epoch-making in the field
of international communication.

A large number of trained men will be required for its operation and main-
tenance. A position at this station is the height of every operator’s ambition,
for it means unlimited opportunity to succeed and progress to higher, more
responsible and better paying positions in the radio industry. So far as
opportunity goes the successful future of these men is assured.

HOW ABOUT YOU?

Right now, today, radio offers you big opportunities—if you are properly
trained. Radio companies need trained executives, engineers, draftsmen,
operators and mechanics. Hundreds of positions in the ever-broadening field—
from ship operator to general manager—are open to you, if you have the
required training. The Radio Institute of America will give you this training,
as it has to thousands of others. If you cannot come to the Institute, the
instruction will come to you—to your home.

This mew home course of radio training, which has been developed for the
benefit of those who cannot attend the Institute personally, is the same
course used at the Institute. It includes everything from basic principles of
electricity and magnetism, to actual operation of commercial radio equipment.
It also includes the same textbooks used in the Institute classes, as well as an
Omnigraph set of greatly improved design, with a variable automatic trans-
mitter, for code practice.

The graduates of

the Radio Insti-
tute of America

What Our Former Students
Are Doing

M. H. Payne, former stu-
dent, now Assistant Treasurer
of the Radlo Corporation of
America.

Walter E. Wood, Superin-
tendent in charge of the power-
ful transoceanic radlo station at
Chatham, Mass.

Irving Ellingham has a
greatly prized position in his
assignment as radio operator on
Vincent Astor’s vacht.

Raymond Blanqui, although
only 20 years old, 1s now a high
operator in trans-

oceanic service.

Watson Sldney, Manager of
the office of the o Corpora-
tion of America, 8avannah, Ga.

Harry Sadenwater, assistant
in research in the world-famed
radio_laboratories of the Gen-
eral Electric Company.

enjoy a great and
exclusive advan-
tage in the close
connection exist-
ing between the
institute and the
Radio Corporation
of America,

world’s largest
radio manufac-
turing and com-
mercial radio

company. The Ra-
dio  Corporation
cmploys thou-
sands of men, in
its executive de-

What the Man
Who Employs the
Operators Says:—

Radio Institute of America,
New York.

Gentlemen—I have known
the Radio Institute of Amer-
ica 8o long and so favorably
under its present title and
its earlier name, Marconi In-
stitute, that it is difficult for
me to conceive tha. anyone
can think of ction in
radio without instantly rec-
ognizing its leadership. When
employing operators, your stu-
dents are siven preference
because several thousand of
them have proven their abil-
ity to me over a long period

ears.

E. N. Pickerell, manager of partments on of y
the Radio Corporation's shore .
gtatlon for the port of "New ships and at shore Sincerely yours,
ork. stations and in .
Lee L. Manly, assistant su- . (Signed) J. B. DUFFY,
M"w]gd;::t.n?{ ‘the Mainte: factories and labo-
nance De ent of the Radio 8u te: . > -
Corporatlon. ratories. A larg? WJL'L. udl%:('ilo B&?;'f{«';‘mﬁ'n
Willlam 8. Fitzpatrick, As- percentage o of America.
sistant Marine Superintendent. these men are
graduates of the
Institute.

The Radio Institute of America has been an established and successful institution for
over fifteen years. The year round average attendance in its classrooms is now 298
students per month. It has trained over 6,000 men, 957 of whom have successfully en-
gaged in this new branch of science and industry. You, too, can be successful in this
new field if you properly train yourself by means of the Home Study Course of the Insti-
tute. Radio offers an unlimited opportunity for future advancement—why not take ad-
vantage of it. Write for our booklet and further details.—NOW. )

HOME STUDY DIVISION

RADIO INSTITUTE OF AMERICA

(formerly Marconi Institute)

322 BROADWAY, NEW YORK
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Buy wireless you don’t have to junk

OU save money on replacements
if you start with the De Forest
Interpanel system.
Each panel constitutes a complete
apparatus.
Each panel sold separately—you
can buy panels one at a time.
First two panels make a receiv-
ing station.
The range of any station depends
upon the number of panels used.
The uniform height of the panels permits the same logical, easy con-
struction characteristic of sectional book cases. Interpanel sets may be
mounted in any position. Each panel only 9 inches high.

Get the Interpanel Idea. Send for catalogue 76
De Forest Radio Tel. & Tel. Co., 1415 Sedgwick Ave., New York City

Inventors, Licensers cr:d M anufacturers of Highest Grade Radio A pparatus

RADIOPHONE

MG LS PAT OFF
For Telegraph and Telephone

If it is a successful
wireless phone it is a
De Forest invention

MURDOCK

No. 55
RADIO RECEIVERS

The continued great de-
mand for these receivers is
a wonderful tribute to their
extaordinary value. If you
are skeptical as to the pos-
sibility of so much value at
so small a cost ask your
dealer about our guarantee.
We suggest a trial, with the
assurance of ‘‘satisfaction
or your money back.”

Bulletin No. 21, illuse
trating our complete line of
radio apparatus sent on
request.

Wm. J. MURDOCK CO.

55 CARTER STREET
CHELSEA, MASS.

Science and Invention for July, 1921

Practical Chemical |
Experiments
By Prof. FLOYD L. DARROW
(Continued from Page 237)

e LT

and smoked meats. It may also be
found in potted meats.

To test for nitrates prepare a solu-
tion of 1 gram of diphenylamine in 100
cc. of strong sulfuric acid. Treat a little
of the meat with 2 or 3 cc. of this
‘'reagent and, if a nitrat is present, a
{deep blue color will instantly appear.
! Since the only nitrat likely to be present
is that of potassium, it is hardly neces-
sary to make the test for potassium.
However a confirmatory test will do no
harm.

To test for potassium extract some of
the shredded megt thoroughly with wa-
ter, filter the solution and concentrate it
to small volume by evaporafion. Dip a
clean platinum wire into this solution,
and holding three thicknesses of cobalt
blue glass between your eyes and the
Bunsen burner, place the wire in the
oxidizing flame of the burner and ob-
serve the resulting color. If potassium
lis present a violet to lavender color will
appear.

Additional Nitrat Test: Place in a
test tube 2 or 3 cc. of a freshly pre-
pared solution of ferrous sulfate. Then
| pour carefully down the side of the test

Ja Colton wool -

Soturoled solufron Hall

Making Test For Cottonseed Oil In Butter

tube an equal volume of concentrated
sulfuric acid. Finally add a little of the
extract obtained in the previous test. 1f
a nitrat is present, a brown ring will
appear at the juncture of the sulfuric
acid and ferrous sulfate layers.

i Boric Acid: To determine the pres-
tence of boric acid, frequently used as a
preservative of meas, treat the meat with
lime water and then burn it to an ash
in a porcelain crucible placed over a
| Bunsen burner. Slightly acidify the ash
with hydrochloric acid and soak a piece

. ———
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of turmeric paper in the solution. When
dried this paper will be colored rose-red
if boric acid is present. If the paper is
imoistened with ammonia, it turns to an
'olive color.

Sulfurous Acid: Sulfurous acid is one
of the most common meat preservatives.
Place some of the finely divided meat on
a paper saturated with starch and
potassium iodate solution and moistened
with a 1:8 solution of sulfuric acid. If
sulfurous acid is present a deep blue
color at once forms. The sulfurous acid
reduces the iodate liberating iodine and
'this with the paper gives a blue color.

Another method, and one that may be
‘employed with other foods than meat,
consists in placing about 25 grams of
the finely divided meat or other food-
stuff in a 200cc. Erlenmeyer flask. Add
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enough water to form a thin paste and a
few grams of pure zinc. Then pour
into the flask about 15 cc. of chemically
pure hydrochloric acid and cover the
mouth of the flask with a filter paper
moistened with lead nitrate solution.
Upon heating gently the filter paper will
become blackened if sulfurous acid or
its salts are present.

Distillation Method of Leach: Ar-
range apparatus as shown in the accom-
panying photograph and Figure 2. In-
troduce into the flask about 150 grams
of the meat that has been first reduced
to a paste and acidify it with 5 cc. of a
20 per cent solution of phosforic acid.
Having arranged the apparatus so that
the outlet of the condenser will dip be-
neath the surface of water about 20 cc.
contained in a small flask, distil the mix-
ture. After about 25 cc. have been dis-
tilled off, add to the distillate about 10
cc. of bromine water and boil for 2
minutes. (The bromine water may be
obtained by shaking a few drops of bro-
mine with a test tube of water for a few
moments.) Immediately after the boil-
ing action with bromine water add a
little barium chlorid solution. A white

precipitate indicates sulfurous acid.
This test may also be used with other
food-stuffs than meat.

Determination of Sulfurous Acid by Distillation
Method

Salicylic Acid: This substance is a
very familiar preservative of foods and
beverages. To determine its presence in
meat slightly acidify some of the lean
meat with a strong solution of glacial
phosforic acid and extract by shaking
with ether. Evaporate the extract to
dryness and test the residue with a drop
of ferric chlorid solution. A deep violet
coloration shows the presence of salicylic
acid. As ether is exceedingly inflammable,
the extract should be evaporated over a
water bath using a low flame.

Benzoic Acid: Everyone is familiar
with the statement, “Not over one-tenth
of one per cent of benzoate of soda” so
frequently seen on ketchup bottles. This
is a salt of benzoic acid and much used
as a preservative.

To determine the presence of this sub-
stance prepare a sample of the meat by
heating 50 grams of it in 50 cc. of water.
Then add 10 cc. of a strong solution of
glacial phosforic acid and filter the mix-
ture thru a cotton bag. (Glacial phos-
foric acid is a transparent solid, fre-
quently called metaphosforic acid and
easily soluble in water.) Exactly neu-

(Contin.ied on page 285)

AGENTS---SALESMEN
SALES MANAGERS

EXCLUSIVE TERRITORY ON NEW INVENTION

Will you listen when opportunity knocks? Fortunes have been made in new automobile inven
tions. Grab this one quick. Your minutes are like dollars—don’t waste them now. Read—
investigate—then act. The Speederator for Ford cars is a new invention that makes any Ford
run like a Packard. Stops stalling, bucking and motor racing. Gives a smoothness to Ford
driving that is wonderful. ~And just think—Speederator is put on without boring holes or special
tools of any kind. Any Ford driver can put one on complete in twenty minutes. Never wears
out—never needs attention—operates automatically. Sells like lightning. Old Ford drivers say
best and only necessary Ford part. Get full information.

The
Greatest
Ford

Invention

Ford
Owners
Buying

Everywhere

This is not a ready-made fortune, but it is the opportunity to secure
the exclusive sales agency for this new invention. Don’t take our word

—get the proofs. Just be honest with yourself and investigate. Let
the money you make talk from now on. Smashing records of success will show the way; Helton,
tah, sold six hundred in five weeks—profit $1,800.00. Crist, N. Y., sold 23 first day—said would
have sold more if he had had them—now averages more than 400 a month—profit $1,200.00.
McAllister, ., says sold four first afternoon. He is now using 100 a week. These straight-
from-the-shoulder facts point the way. Hoover down in Ohio sold 29 one day, fit $87.00.
enke, Mo., averages 200 a month. ~Campbell, Tenn., 1000 a month. Crandall, mn, put on
thirty sub-agents in one week. Dryden, Calif., sold 150 in ten days. Grace, Hawaiian Islands,
200 in two weeks. Teeters, Mich., first three dozen in ten days. We say you can make

$55.00 TO $300.00 WEEKLY

selling the Speederator. Best article to advertise itself you ever saw. Cn:. on a car the driver
will never letnyou take it off. Sales are made fast and furious. Boyer, Penna., made $72 first
day. Cook, N. Dak., 150 sold first two weeks. Cahan, Ariz., 72 in two weeks—$216.00 clear.
Join the ranks of successful men in this work.

NO EXPERIENCE NECESSARY

ust show us that you mean business and are ready for business and we will show you how. But
t, make us prove these facts. We have nothing to apologize for. The Speederator is a

success—you can make money fast if you have the territory—so get busy now. Write today for

the necessary information and see for yourself. Don't delay—pl nty of good territory left—if
you are a hustler you can have moncy in the bank in a few weeks. Just write—now—to

THE PERRIN METAL PARTS CO.

1111 PERRIN BUILDING
DETROIT, MICH.
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17 _Park Place

describing the many instruments used in Radio.
tified with the art.

ures 9x53{ inches. :

coupon can be applied on a future purchase.

Get a Copy and Have the Last Word in Wireless
MANHATTAN ELECTRICAL SUPPLY CO., INC.

11¢ S, Wells St. 1106 Pine St.
New York Chicago St. Louis

~Send for Our Wireless Manual W 12

Our Manual of Wireless Telegraphy contains 200 pages, fully illustrating and

! ! 5 pages cover general in-
structions, diagrams, station calls, tables, codes and other information iden-

The book is printed on high finished paper with a two-color cover and meas™

In order that the Manua: may get into the hands of those most interested irf
Wireless, we ask 25 cents for it, give a coupon receipt for the amount, which

604 Mission St.
San Francisco
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%Practical Chemical
Experiments
(Contsnued fr.om Page 283)

O
e mg

tralize the extract with sodium hy-
droxid and evaporate the solution nearly
to dryness. Moisten the residue with 3
cc. of concentrated sulfuric acid and
heat until white fumes appear. At this
point add a half dozen crystals of potas-
sium nitrat and continue the heating
until a nearly colorless solution results.
After cooling add ammoria in excess,
i.e, until the acid has been neutralized
and the solution is alkaline. Then place
in a test tube and very carefully add one
or two drops of a solution of ammonium
sulfid, obtained by passing hydrogen
sulfid gas into ammonia for some time.
It the surface of the liquid at the junc-
ture of the two layers immediately be-
comes red, benzoic acid is undoubtedly
present.

Starch: Cracker and bread crumbs
are frequently added to sausage, deviled
meat, etc. Since these substances all
contain starch their presence may be
best detected by making the starch test.
Boil some of the sample in water, filter
and when cool add a drop or two of a
solution of iodine. If starch is present
the usual blue color will appear.

Diseased Meat: Prepare a mixture of
concentrated hydrochloric acid, 3 cc. of
alcohol and 1 cc. of ether. Hold the
sample of meat over this mixture and if
white fumes of ammonium chloride ap-
pear there will be ground for strong sus-
picions of diseased condition.

BAKING POWDERS

Baking powders consist of a mixture
of sodium bicarbonate and some acid
substance such as cream of tartar, cal-
cium acid phosphate, or alum. Some-
times free tartaric acid is used as the
acid ingredient. Other substances, as
sulfates, gypsum, ammonium salts, and
carthy material are sometimes present.

Tartaric Acid: This is the most health-
ful acid ingredient that a baking powder
can contain and it may be present either
in the free state or combined as potas-
sium acid tartrate, known as cream of
tartar.

Very often starch is present in baking
powder and if so its presence must first
be determined by boiling a little of the
sample with water, diluting, and mak-
ing the usual test with tincture of iodine,
obtaining the deep blue color.

If starch is absent the following test
may be made for tartaric acid whether
free or combined: Mix a little of the
powder with some dry resorcin, add a
few drops of sulfuric acid and heat
gently. If tartrates are present a rose-
red color forms which disappears upon
diluting with water.

When starch is present, shake about 5
grams of the powder with 250 cc. of cold
water and let the insoluble matter settle.
Filter and evaporate the filtrate to dry-
ness. Then add to the residue a few
drops of a one per cent solution of
resorcin, followed by 3 cc. of concen-
trated sulfuric acid and gentle heating.
As before a rose-red color will appear
if tartaric acid is present.

Phosfates: Shake a little of the bak-
ing powder with cold water and filter
if necessary. Add a few drops of this
solution to a solution of ammonium
molybdate in nitric acid. If phosfates
are present a lemon-yellow color will
appear.

Sulfates: Boil a small portion of the
sample with hydrochloric acid for a few
moments and then add a little of a solu-

(Continued cn par- 289)
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The

PHONETRON

Electric Sound
Converter

More Than a
Loud Speaker!

Designed for both reception and
wireless telephone transmission in
place of a microphone transmitter

Price $45.00

PHONETRON is distinguished from an or-
- dinary loud speaker by the wide, rigid,
cone diaphram, in place of a horn shaped meg-
aphone. It recreates voice and music by wire-
less telephone, with a full, rich natural tone.
You wilr be surprised and delighted with the
complete absence of any ‘‘horn tone” or re-
verberation. The sound waves emitted from
the Phonetron are fully rounded and retain all

the original sound values.

PHONETRON is more than a loud speaker, it isa con-
verter of electric energy into sound, or of sound into
clectric energy. As a_ ra liv phone transmitter, you will
find it unequalled. Height 17 inches over all. Send
stump for illustrated leaflet describing construction.

CONTINENTAL
Radio and Electric Corp.

J. DiBlast, Sec. J. S:aniley, Treas.
Dept.A16 6 Warren St. New York

Scicnce and Invention for July. 1921

Electric Power
from a Spigot
(Continued from Page 239)

W

accompanying diagrams will undoubt-
edly prove of interest. Fig. 1 shows a
complete wiring diagram or circuit for
the direct current charging dynamo,
automatic charging cut-out or circuit-
breaker, fused switches as well as stor-
age battery and lamps. This outfit, if
employed in connection with a small
D. C. dynamo or else a telephone mag-
neto fitted with a commutator and
brushes, developing 8 to 10 volts and 8
to 9 amperes or requiring about 1-5 HP
to run at full capacity, will successfully
charge a 6 volt, 60 ampere-hour lead-
plate storage battery. This thre¢ cell
battery, the standard discharge time for
which is eight hours, will take care of 6
to 7, 6 watt or 6 C. P. tungsten lamps
" for eight to nine hours. The dynamo, to
‘ run continuously, will have to charge the
6 volt, 60 A. H. battery at about a 7 1-2
ampere rate for eight hours, to give it
"a full charge. It would have to charge
the battery much longer, of course, if
the dynamo operated only at intervals,
as when water happened to be drawn
from the spigot. If the dynamo could
be operated sufficiently steadily to
charge two 6 volt, 60 A. H. storage bat-
teries, these when fully charged would
take care of 12 to 14 6 watt lamps for
eight to nine hours; or if the battery
should be left connected to the dynamo,
thru the automatic cut-out of course,
! while the lights were being operated,
i then the lamp load would be shared be-
tween the dynamo and the battery.

A few words about the charging dy-
namo and the installation of the bat-
teriecs. The dynamo must always de-
velop a voltage of about 10 per cent
higher than the counter E. M. F. from
the battery at any moment, in order to
force electric energy into it, or other-
wise the battery will discharge back thru
the dynamo (providing no automatic
cut-out were used).

Most people are not interested in 6
watt, 6 C. P. tungsten lamps, but use
,at least a 40 watt tungsten lamp, giving
| approximately 40 C. P. For the bene-
fit of the average householder who is
interested in this idea of providing elec-
tric lights from the spigot, data is given
below on a more pretentious outfit op-
| erating at 36 volts. This potential is
' commonly used in connection with iso-
,lated farm lighting plants today, and
standard lamps and other apparatus is
available for this potential. It will be
seen after looking over these paragraphs
that it will take a pretty husky turbine
and a considerable amount of water
pressure (the small water turbines re-
quire at lcast 60 pounds pressure to
show anything like efficient results, and
they reaily nced 80 to 100 pounds pres-
sure to do good work) and for driving
a 40 volt D. C. gencrator capable of
delivering 12 1-2 ampercs or about 500
watts for charging a 36 volt, 100 am-
pere-hour storage battery, will require
about 3-4 H. P., at least, at the tur-
bine shaft. This calculation is based on
the fact that the battery is recharged at
the usual rate, requiring eight hours,
that the potential increases from 36 to
40 volts, as the battery counter E. M. F.
increases, all this with an average
charging current of 12 1-2 amperes. Of
course, if the lights were not used very
often each day, it would be possible to
keep a small charge trickling into the

www americanradiohistory com

The Recognized Symbol of Superior Performance

Mounted Ampliformer $7

Specify the Amrad Ampliformer when
purchasing an amplifying transformer
and be assured highest possible amplifi-
cation. Send for Bulletin S

Knob and Dial 80c
180° or 9C°

Clockwise rotation, good workman-
ship, adaptability for 24 * or 3" shaft are
features making the Amrad Knob and
Dial superior to many others higher in
price. Send for Bulletin R.

(AMERICAN RaDIO AND RESEARCH (DRPORATION

197 College Ave., Medferd Hillside, Mass.

HERE'S THE WONDERFUL
LITTLE RADIO SET

wag described in
's Radio News,
680.  Just the
for Boy Scouts,
ners and for_ use
cycles, ete. Com-
in every respect
and guaranteed
to pive complete
satisfaction.
Just connect
your aerial,
ground and
phones and you
are ready to re-
ceive messages.
Tunes to 800
meters.
Mr. Dealer:
This little receiving set will help your business over
the summer months ai.d obtain new customers for

ou.
%‘ype S8 (asillustrated) price .............87.
Type S8 A complete (incl. phone, aerial, insu-
lators and instruction book) s12

RADIO SERVICE & MFG. CO.
LYNBROOK,L.1.  NEW YORK

“BOW LEGS and KNOCK-
KNEES” UNSIGHTLY

Send for bookliet showing phetos of
’ Igh ngd without THE 1’ERFEOT &‘3

FORMS.
- PERFECT SALES CO.
140 N. Mayfield Ave., Dept. 58, Chicage.lll.
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ACME

DETECTOR —
AMPLIFIER

A complete detector
(without tube)......... ... $10.00
A single stage amplifier
(withouttube)............ 13.00
High amplification at low cost
Send for bulletin

ACME APPARATUS COMPANY
196 Massachusetts Avenue
Cambridge, 39, Mass.

Tyansformer and radio engineers
manufacturers

battery every now and then, by means
of a lower wattage dynamo wound to
give 36 to 40 volts, but only a fraction
of the current in amperes stated above,
or say 2 to 3 amperes.

For those interested, a diagram is giv-
en at Fig. 2, showing how an automatic
charging cut-out is constructed, and at
Fig. 3 a special wiring diagram is pre-
sented which was designed to permit
charging three 12 volt 100 A. H. storage
| batteries on parallel from a 16 volt dy-
namo and then by simply throwing over
the switch would enable the batteries to
discharge in series, so as to provide 36
volts, .average potential. This figures
out, as will be seen all the way thru, at
about 2 volts per cell mean potential, but
the rate varies during discharge, being
about 2.2 volts at the start and drop-
ping to about 1.8 volts at the end of the
discharge. If the three 12 volt 100 A.
H. storage batteries were fully charged,
they would be capable of lighting 10
40 watt, 40 C. P. 36 volt tungsten lamps
at one time, for a period of about eight
hours. This has been figured out for
| the standard or best rate for lead stor-
age batteries, which is taken as eight
hours.

The special series-parallel charge and
discharge switch shown at Fig. 3 can be
constructed from three double-pole
double-throw switches mounted together
and with the handles of the three
switches firmly joined by a single bar,
provided with a single handle if desired.
The switch can then be thrown as one
switch.

The positive pole of the dynamo must
always come to the positive pole of the
storage battery and this must be
watched very carefully. Regarding the
automatic cut-out or circuit breaker, this
can be purchased from small electric
lighting plant supply houses or manu-
facturers or else can be built by the ex-
perimenter himself. The action of this
1s as follows: For 10 or 15 volt poten-
tials the shunt or high resistance, fine
wire coil may have a value of 100 ohms
or more; for small charging systems,
such as 75 watt outfits, such a charg-
ing relay can be built from a discarded
bell or buzzer, rewinding it to suit. The
series coil on the cut-out is wound with
No. 12 insulated magnet wire for 10 to
15 ampere currents, while the fine wire
coil can be wound with about No. 28
insulated magnet wire. Now when the
dynamo speeds up sufficiently to pro-
duce a higher voltage than that given by
the battery, the pull on the armature of
the cut-out is varied, until it will just
close, in this case opening the shunt
coil circuit. With the charging voltage
right, i. e., higher than that of the bat-
tery, the armature when it closes, makes
contact with the series coil terminal and
the charging current from the dynamo
passes thru the armature and into the
battery, as becomes perfectly clear from
Fig. 1.

If at any moment the charging dyna-
mo should drop in speed and conse-
quently in voltage, the counter E. M. F.
produces a reverse current from the
battery, passing thru the series coil now
holding the relay armature down, cre-
ating a reverse magnetic polarity in the
iron core, which will cause the armature
to be released. This does two things,
it puts the circuit breaker in condition
to close the circuit again, as soon as the
voltage and speed of the charging dyna-
mo have accelerated to the proper value,
and most important of all, it has pre-
vented the storage battery from discharg-
ing back thru the dynamo, which will be
liable to demagnetize or burn it out, be-
sides running down the storage battery
and possibly sulfating and buckling it.
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Are you the man
she thinks you are ?

She's staking her all on you—and eountlnf‘ on you for
everything. She belleves that when the pinch comes you
can and will make good for her. Are you the man she
D poss. traight called
uppose you are upon_to tect her
against the insulting remarks of some thux.w%an you
lay the Pm? Knowing that he is rough-and-ready,
n’t it a fact that your courage will waver? Don't you
realize that no matter how brave you may be, you sim-
ply don’'t know how to handle him? Even a smaller
man who knows how to box ean whip a man like
"i:lfle n's’:w knows nothing about the art of self-
How much longer are you going to stay in the helpless

1f you really want to be able to play a man’s part, then -
we'll give you at our risk, professional training in Boxin,
and Self-Defense right In your own home. We'll sen
ggu Marshall Stillman’'s complete course in Boxing and

If-Defense—and you won't have to pay a cent unless
{&u‘{: convinced that it will enable you to be the man she

nks you are.
Marshall Stillman has developed a short-cut system
that starts with movements you are familiar anly. and
uickly leads you into simiiar movements in Boxing.
e first thing you know you are st heavy blows,
ducking scientifically, feinting cleverly. You are taught
every good blow an ﬁxud used in the ring—the Jack
Dempsey Triple, the Benny Leonard Triple, the Fitz-

simmons Shift, ete.
.. But Marshall Stillman is not satisfled with simply
ou . boxing and muscle-bulld-

ing exercises.

To comspl(-te your knowledge of self-defense, he also
teaches 15 jiu-fitsu holds, and 15 of the best holds in
&(a‘%lgrgdgugl?gmg the Stecher Sclssor Hold and the Joe

old.

llhtor{ of prize fighters. With each course we in-
clude an illustrated history of 69 great prize fighters; tells
of their fights, their favorite blows, and *‘Inside’’ stories
seldom heard outside professional circles.

This big course contalns 246 illustrations.

SEND NO MONEY

‘We send the entire course on free approval. You have
10 to examine it. If you keep It you have till the
15th of the following month to pay—only $5. We
couldn’t do this if the course didn’t make good. So mail
the coupon now, to Marshall Stililman Association, Suite
1421-G, 461 Fourth Avenue, New York.

I

C

Marshall Stiliman_Association .
Suite 1421-G, 461 Fourth Avenue, New York

You may send me for free fon the lete
Marshall Stlliman Course in Boxing and Self-defensc
including extra instruction described above. I give you
my pglet‘igelghoattlhwlllé éllthﬁ l;et‘uﬁn the course in lli?'l d{ '8
or pay for n the of the following month—price $5
(Canada $6: tries $7).

: other coun
Nsame......... D R T T Y R
Address............ ceencaane tesettecateetetetinanen

Three

ACE New Ace

E Products

Type AVA Tuner ...........4500
T&pgAVBTuner ceeeeee... . 83200
Type ATC Detector . .. .......$12.00

Send 3c in stamps for
SPECIAL PRICE BULLETIN No. 102

THE PRECISION EQUIPMENT CO.
Mfrs. & Distrs. of Radio Equipment

Dept. E., 2437-2439 Gilbert Ave., Cincionati, Ohie
“You May Pay More But You Can't Buy Better"
Member A.R.R.L. Radio Call *‘8xB"’
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M

=== INVENTORS

If you have a worth-while idea and have not the time or the eqnlpvz;xent to develop it
successfully, let us do it for you. Your rights will be fully protected.
you in taking out a patent if you so desire.

This company has specialized for years in the building of models, electro-magnets, solen-
oids and developing inventions.

While we have never advertised except in our former catalogs that we did this class
of work there has been a more and more persistent demand for such work, and we have
decided to let the publio at large know that we do such work as a regular thing. We have
s well-equipt shop in which every kind of research work can be done and any invention ean
be developed at a lower cost than it could be done anywhere in the United States. This
work is done under the personal supervision of

Mr. Gernsback has had vast experience in patent matters and has given advice to
thousands of inventors during the past fifteen years thru his patent advice depart-
ments in ‘“Modern Electrics’’ as well as ‘“Science and Invention’ (formerly ‘‘Electrical
Experimenter”). Mr, Gernsback understands the needs and wants of the inventor, being
an inventor of several hundred devices himself. You may thereforo rest assured that the
building and developing of whatever devices you require will be done under expert guidance.
Let us have your inquiries and blue prints or drawings.

e will even assist

MR. H. GERNSBACK,

Editor of SCIENCE AND INVENTION and RADIO NEWS

E. l. co. .
H. GERNSBACK, President 233 Fulton St., New York City

l,

Established 1994

UM TR N

CONSOLIDATED RADIO CALL BOOK

very Greatly Enlarged —192 Pages 32 pages more than 2nd edition,

READ WHAT SOME OF THE
PURCHASERS SAY

8.8. Newton April 26, 1821.
Claremont, Va.
Gentlemen:—Rec’d your new_ call
book yesterday. It fine. Many
thanks. Sincerely,
T. T. Scholey, Rdo. Elec.

Mattituck, N. Y.
Dear Sirs:—Received my call book
to-day and it is well worth the
waiting I did for ft. Thanks.
Yours truly, Louis C. Gildersleeve.
April 28, 1921.

Buckhannon, W. Va., April 25, 1921.
Gentlemen:—I have received my

copy of the Call Book Third Ed:tion

and I want to thank you for it. I

must say that it Is wenderful and !

would not want to be without a copy.

Yours truly, W. M. Oliver.

P. 0. Box 127,

THE THIRD EDITION OF THE ﬂ

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
«har.es to various points; Weather reports and nydrographic reports of
tho world; Time signal sectlon of the world: American, French, British and
Canad.an radio compass stations; G.neral information section; In er-ational
+hbreviations; High power radio stztions of the world; Press schedules of
tpark stations.

The only book in print officlally listing all the Radio calls as issued
by the Bureau of Commerce. Every vessel and la:d s'ation in the world 1is
listed alphabetically, according to names of vessels or Iland stations, and
according to call letter ; Revision of American coastal stations under U. S.
Naval control, atd their new

Every New Amateur Call Is Listed

SPECIAL—Wireless Map of the World in
Colors Given FREE With Each Copy

Price $1.50 Prepaid {

Either Direct from us or for sale by the following
responsible Dealers:

NSETATED.

THE CoNso,
RA LIDATED
DIO cALL Boog

American Electro Tech. Appliance Co., Lehigh Radio Co.. Bethiehem, Pa
New York City | Linze Bilectrical Supply Co.. St. Louls Mo, | Radlo Electrio Co., Pittsburgh, Pa
American Hardware Stares. Bridgeport, Coan. | McCarthy Bros. ‘?om_ Buffalo, N. Y, | Radio Bquipment Co., Boston, Mass.
Adantic Radio Co,, ton, Mass, | McClurg & Co., A C., Chi ni. | Radioslectric Shop, Cleveland. Ohlo
Bamberger & Co., L.. Newark, N. J. | Manhattan Hlectric Supply Co..  New York. Chicago | Ra¥.Di-Co. . Chicaso Tl
Benwood Specialty Co.. St. Louls, Mo. | Meter Electrical Construction Co., (Oshkosh, Wis. ter Electric Co., Cincinnad, Obio
Brode Electric Co.. es., Cul | Meyberg Co.. Leo J. an cisco, Cal | Riverside 2 Milwaukee, Wis.
Dunnell & Co., J. H. Yew Fork Qity | Mohawk Edsetrical Supply Co., s{lrmue. N. Y. | ltuse Radio Supply. New Oﬂumﬁu
California_Electric Co.. San Francisco, Cal | New Era Shop, Milwaukee, Wis, | Saunders Ooemﬂca 8. Boston, Mass.
Catton, Neill & Co., Nonolulu, T. H. | Newman-Stern Co., Cleveland, Ohio & Co., Rochester, N. Y.
Central Radio Co.. Independence, Mo. | Nola Radio Co., New Orleans, La. | Sears. Roebuck & Co., . (micu(is m.
Chicago Radio Apparatus Co. Chicago, Il. | Noll & Co., E. P, Philadelphia. Pa. | Service 'Mo 8chool, W . D. C
Continental Radio & Electric Corp..  New York City | Northwest Radio Service Co.. Wash. | Shaffers’, orfolk, Va.
C &Wuhm:lwuo New York City | N. 8. W. Bookstall Co., Sydney, Australis | Shotton Radlo Mfg. Co., Scranton, Pa.
Detroit Radio tories Detroit, Mich. | Pacent Electric Co.. New York Ct Smith Bros. Samfa. Ont., Canad
Goods Co. Milwaukee, Wis. | Paramount Radio Supply So.. Atlantic City, N. J. | Smith Novotoy Electric, Inc., Charlotte, N .C.
day-Hill Klectric Co. Pittsburgh, Pa | Parks, H Francis, Butte, Mont, | Southern Co., San Diego, Cal
New York City ’nrlm-n'?&ok Shop, Washington, D. C. | United Radio Telegraphers’ Assoc., Baltimore, Md.
Findley Electric Co.. polis, Minn. | Penn Radio us_Co.. Reading, Pa. m Radlo Hectric Co.. Los Angeles, Cal
Fuller Co., Beth W., Boston, Mass. | Pennsylvania Marconi Wireiess School, Whitall Electric Co.. Westerly, R, L
Gurd & Co., Wm. London, Canada Philadelphia, Pa. | White Co., The, Columbus, Ga.
Hico Wireless Supply Co.. Marion, IL | Philadelphia School of Wireless Telegraphy White & Boyer Co., Washington, D. C.
Holt Electrio Utilities Co.. Jacksonville, Fla. phunfelpm., Pa. | WilHamson ¢ Co... H. E. Seattle, Wash.
Jenkins, . New Bedford, Mass. | Pledmont Electric Co.. Asheville, N. C. | Wilmington Fleotrical Specialty Co., Wilmington. Del.
Katsenbach & Co., F. 8., ton, N. J. | Ploneer Electric Co., St Paul, Minn. | Wireless Mfg. Co. Canten, Ohlo
Eendall Co., W. D. Worcester, Mass. | Pitts Co.. F. D., Boston, Mass. | Wireless Press, “an Yok City
“xiﬂé‘ﬁ"f“ o 2."“' Los an Ylm aF | Poetyd mﬁm o Cinct % obto 1;,,‘,,,, Sien's Christian Assoe Los ‘,,',':,‘,';d'o':{

, Amo A., ngeles, 3 1sion pmen n ncinnati, o | ) . g

Erause & Co, A. F.. Detroit, Mich. Radio Distributing Co., Newark, N. J. ' Zamoiski Co., Jos. M.. ‘Baltimore, Md.

Consolidated Radio Call Book Co., Inc., 98 Park Place, New. York City |
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LEARN WIRELESS

AT HOME
The Demand for Good Wireless
Operators Far Exceeds the Supply

1ne New York Wireless Institute will make you an operator—AT
4OM E—in your spare time—quickly, easily and thoroughly. No
grevious training or experience required. Our Home Study
Course has been prepared by our Radio Expert, L. R. Krumm,
formerly Chief Radio Inspector, Bureau Navigation, N. Y. Ex-
vns able to impart their practical and technical knowledge to

OU in an easy o understand way. The graded lessons
mailed you will prove so fascinating that you will be eager for the
aext one.  The instruments furmnished free, will make it as casy to
tam the Code as it was to learn to talk. AU you will have o do,

s to listen.

A Wireless Operator can visit all
Travel ﬂ'e w"ld 0'“ parts of the world and receive fine
Jsay and maintenance at the same time. Do you prefer a steady
>osition withouttravel? There are many opportunities at the nu-
merous land stations or with the C ial Wireless or i

mpanies.

Wi to el lar]
BIG SALARIES s e 0 a506"a rmonth andic
Isonly a stepping stone to better positions. There
Is &mﬂull no limit to ',our earning wwn. Men
who but yes ay were Wireless Operators are now
holding positions as Radio
Engineers. Radlio Inspec-
lors. Radio Salesmen at sal-
aries up to
avear.

This wonderful Set for learning the code furnished
free with our course

FREE Instruments and Text Books
derru ‘We furnish free to _u.l‘l students, dur!ng the course, the

won. lr and set y as lproduced n
the tllustration. fm.mm is not loaned but GIVEN toall
tudent lati ;"

Easy Payments

Asmall payment
enroll you.
o:m'wm -u.’?ﬂ'.

The Transmitter shown s the celebrated Om-
,ﬂwhnudby several ts of the U.
A
grngioe ST, sho,Ceptan, sy
C . e phone ur

Itbin“r%hglﬁvm : wil K{Iﬁ you Wire-

ég&.&mm e same &s

s
hut
for your license, U. 8. G
teat you with the Omni;

overn-
ph--the
same as we furnish to our
students. Ask any U. Inspector to
ve; o

app!
ment wi
8. Radio
Without  obligati

FREE Post-Graduate Course f:sh;':r’ i’
month°’s Post-Graduate WA

fo?.:m n»t'm'o onbfhn::tw less Seh::l:

B e e R e

t in the Wou w, or

of every leading Wireless and su-nn?ﬂp Co. ur--but’z t 3:1:;"

NEW YORK WIRELESS INSTITUTE

veps. 715, 258 Broadway New York City
NEW YORK WIRELESS INSTITUTE

I Dept. 2185, 258 Broadway New York City

iend me, free of charge, your boo!d‘e( ‘“‘How to Become an Ex-

ert Wireless Operal u. of your
Course, including your Free Instrumeni ofer.
Nalle oottt ittt itatsaatte et

Address

T

For FORD and
CHEVROLET
Beautiful Bodies for
FORDS, $29.85 & Up

Classy “Fidelity” Bodies
Wholesale
ONLY!

WE LEAD THEM ALL IN LOW PRICES ON
Stylish Roadsters, Speedster & Touring Bodies
u can mak
Dl P S e
Beng for “'l'he%!?ilo Safesman® "c?nﬁo? progit.
Dept. “S”. New England Mills Co., 1027 W.
oy

Van Buren S

Chicago.

N

help you systematically arrange
your tools.  Ask for Free Catalogue

UNION TOOL CHEST CoO.
36 Mill Street, Rochester, N. Y.

L

N——

You Gan Dance!

to the one step.
Latest Walts, £ two te.
B Sy oloae, b romsert O
()

easy to learn; il
hh;yAuden:md of world’ cﬁ"‘a?'ﬁfﬂ'}'ﬁi
oeTnlu . r friends,

ms:af. Bimnmmor trial offer and
booidet. Not a cent to pay unless I make

you & real dancer.
Wolfe's Modern Dance Studios, 35 Welle Bidy. Kansas Ciiy, Me,
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How to Build a
Violin
By HARRY L. GRAY
(Continued from page 240)

IO 0 S

working on. It is then bedded in this with
the flat side up, and the piece will be held
without danger of splitting.

The piece is then worked out roughly
with the gouge; care should be taken not to
take out too much before you commence to
use the calipers. The piece must then be
carefully worked, using calipers and work-
ing down to the required thickness, see Fig.
10. The thickest part is one-eighth inch,
and the thinnest part one-sixteenth of an
inch. Care should be taken to make the
thickness exactly ascalled for. About three-
eighth inch margin should be left flat all
around, and more, at each end where it is
glued to the blccks. It is not necessary to
sandpaper the inside as much as the out-
side. The holes known as the ‘“F” holes
should now be cut in the top and it is fin-
ished.

When we have the top and back finished,
we will start on the sides. It will be neces-
sary to make a form as shown in Fig. 2A.
As it is not likely that the dimensions here
given will conform to the pattern you have
used for the top and back, it will {e neces-
sary to build your form in accordance with
the pattern you have used. The form should
be one-eighth inch smaller all around than
the top, then the notches are cut. The
notch on the large end should be 24 inches
and on the opposite end 2 inches wide.

The form can be of any available wood,
but should be made in two layers with the
grains running in opposite directions. It
should be 124 inch thick. A row of five-
eighths or one-half inch holes are bored all
around. The exact position of the holes is
immaterial, as they are only used in clamp-
ing. The form is then sandpapered smooth
and given a coat of paraffin wax. This will
prevent the sides sticking to the form.

Blocks are now fitted in the notches as in
Fig. 2B. The blocks are made from soft

ine, or the same material as the top.

hese should be carefully cut to the re-
quired shape. They should be just tight
enough so they can be easily slipt out when
the sides are finished.

The blocks in, we are ready to bend the

| sides: The sides should be a trifle more than

1)4 inches wide, and about one-sixteenth
of an inch thick. Six strips are used, the
j(l)intds being on the blocks to which they are
glued.

To bend, immerse the strips in water,
then take a small piece of hollow metal tube
or pipe about one inch in diameter, and ar-
range a small alcohol lamp underneath to
keep it hot. Have a strip of lead about one-
sixteenth inch thick and a little larger than
the pieces to be bent. Bend the piece and
the lead together, slowly. It may be neces-
sary to wet and bend several times before
the right curve is obtained.

The two short pieces are to be bent first.
These two pieces are then glued in place on
the form, and the ends Ieft projecting, see
Fig. 2B. After the glue has set the ends
are trimmed ready for the joint. Do not
try to glue on any of the others till these
two are set.

The clamps used are the ordinary iron
quilt frame clamps. About 18 are needed.

Then bend the two pieces for the small
end next. As the top joint comes where the
neck will be fitted, it is not necessary to
make a tight joint here. The ends need not
be closer than one-half inch of each other.

The two strips for the lower part must be
matched to a perfect joint exactly in the
center of the block. After the last pieces
glued have set at least 12 hours, remove the
clamps.

Scrape off all surplus glue, trim up the

corners. Take a sandpaper block and sand-
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Aspirin

Always say ‘‘Bayer”’

Unless you see the name “Bayer”
on tablets, you are not getting gen-
uine Aspirin prescribed by physi-
cians for 21 years and proved safe
by millions. Directions in package.

Aspirin is the trade mark of Bayer Manu-
facture of Monoaceticacidester of Salicylicacid.

How To
Revitalize Wornout
Exhausted Nerves

Your nerve power depends on plenty of good, rick,
red blood of the kind that organic iron—Nuxated Iron—
helps make. Nuxated Iron is like the iron in your blood
and like the iron in spinach, lentils and apples, while
metallic iron is iron just as it comes from the action of
strong acids on iron filings. Nuxated Iron does not
injure the teeth nor upset the stomach; it is an entirely
different thing from ordinary metallic iron. It quickly
helps make rich, red blood, revitalize wornout, ex-
bausted nerves and give you new strength and energy.
Over 4,000,000 people annually are using it. Beware of
substitutes. Always insist upon having genuine organic
iron—Nuxated Iron. Look for the letters N.I. on every
tablet. Sold by all druggists in tablets only—never in
liquid form.

Don’t Wear a Truss

.cee

Your Comfort
rooks’ Appliance.
. Won . No
rings pads
Cushions. Binds
he broken parts
u would a brokes

.
BROOKS
Marshall, Mick

DEAFNESS IS .MISER
I know because I was Deaf aud had Head Nol
i«;r over 30 years. My invisible Anuua}ly:n

rums ani
Noises, and will it for you. They are T!
Megaphones. be geen when wom. K

tive when Deafness is caused by Cata or by
Perforated, Partially or Who! !
Drums. Easy to put to take qut. Are
‘‘Unseen Comforts.’ ive. Write for
Booklet and my sworn statement of how I recov-

beara® 0. LEONARD
te 369, 70 Sth Avenue - New York City
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RADIO
INSTRUCTION
COMPLETE

ARC—SPARK—TUBE

UR laboratory
is completely
equipped. The
best instructors
arein charge. Em-
ployment Bureau
to help you ottain
a position. Dor-
mitory—Swim-
ming Fool — Res-
taurant.

Write for Illustr_ated Booklet
Y.M.C.A. Radio School

152 East 86th Street, N. Y. C.
““The Best Radio School in the East’

Z.R.V. Variometer for $650
Short WaveLengths ~—

Complete catalogs of Radlo Apparatus
scnt for 6 cents In stamps.

CLAPP-EASTHAM COMPANY
131 Main St. Cambridge, Mass.

aper the edges down flusk with the fora

hen sandpaper the whole as it will be easic
now than later. The sides are now read
to be removed from the form.

Slip the blocks out a little at a time till a
are out. After being removed, trim bloc}
asin Fig. 4.

The next step is the linings: These are ¢
pine, about one-eighth inch wide. Simil:
to a little molding. These are glued to tk
edges to strengtﬁen the sides and affor
more surface for gluing the top and back toc
see Figs. 4 and 5. These are only put o
one side at present, the ends should jus
come to the blocks.

The frame-work is now put back on tt
form, of course it will not go down as far ¢
before on account of the linings in place, bt
this does not matter. The edge is now gor
over with the sandpaper block till the linin
are flush with the balance, and we are rea
to ﬁlue on the top. Put on a clamp or twc
to hold the sides to the form as they will f
vfefry loose now since the blocks are trimme
off.
Get your glue ready. I might here mei
tion that the glue should never be allowe
to boil as this spoils it. Have it as hot ¢
possible without boiling. Always put glue o
both the parts to be joined.

Put on your glue and lay on the top wit
the joint exactly matching the joint on th
lower block. See that the edge projects th
same amount all around and clamp dowr
Use plenty of clamps and put pieces of clot
under each one to avoid marring the wooc
Leave set for 24 hours then remove clamg
and we are thru with the form.

Now the bass bar should be put in. . Se
Fig. 7 for dimensions and shape. Glue i
position as shown in Fig. 1C. The bass bz
should come directly under the “G"’ string

Next comes the neck. Necks can be pu
chased from most any music house, with tt
scroll already carved, but the balance of
in the rough. Work down to the shape an
dimensions given in Fig. 7. Cut the notc
in the top block. Make the slant of the nec
so that the large end of the fingerboard wi
be three-fourths inch high from the violi
top, then glue in place.

We are now ready to glue on the bacl
Put the linings in place on the back sid:
Trim down the neck flush with the bloc
where it is set in. Smooth off the lining:
and put the back in place with the cente
joint exactly matching the other joint on tk
lower end. Also see that the joint come
exactly in the center of the neck at the uj
per end. If the part of the back that
glued to the neck is a little large, it should t
trimmed down to the same size as the nec
after the glue has set.

Bore a hole for the end pin exactly in th

" center of the joint on the lower block. Th:

should be a taper hole.

Fit in the saddle. This is of ebony. Th
top is notched out till it sets directly on th
block. See Fig. 8.

The violin is now ready to be sandpa
pered. Scrape off all surplus glue. Star
with No. 0 sandpaper and finish with No. 0
then put on a coat of sizing.

The fingerboard, pegs, tailpiece, etc., ca:
all be purchased ready for use. The soun

t is made of pine about one-quarter inc
in diameter; it is placed one-eighth inc
back of the right foot of the bridge. It i
not glued in. The right length must b
found by experiment ind it can be pulle
in place with a string or a regular soundpos
getter be used. The bridge is to be plac
opposite the notches in the *‘F'’ holes.

The instrument is now ready to be played
It Is best not to varnish for a while. Whe
ready to do so, only regular violin varnis
must be used. This will cost ahout $3.0C

As you have now tested the instrumen
you will know whether it is worth varnishin
or not. Common varnish will ruin it.

Instructions are furnished with the vai
nish for applying it. Oii varnish is best.

The tone of a new violin when correctl
made, wili improve very fast.
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Science and Invention for July, 1921

of the month.

accepted.

YOU will find many remarkable opportunities and real bargains in these columns.
made every month by reliable firms, dealers and amateurs from all over the country.

Advertisements in this section twelve cents a word for each insertion. N
should accompany all classified advertisements unless placed by an accredited advertising agency.

Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. Objectionabl
Advertisements for the Sept. issue must reach us not later than July 22,

The Circulation of Science and Invention is over 135,000 and climbing every month

y Ad-lets

Name and address must be included at the above rate.

It will pay you to read and investigate the offerings
No matter what you may be seeking, whether sup-

piies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best ond most attractive specials

Cash
No advertisement for less than 10 words

or misleading advertisements not accepted.

EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York City, N. Y.

Aeronautics

Motors, Engines and Dynamos

Books

Boys fly this model aeroplane. Circular free
Acro Shop, 3050 Hurlbut Ave., Detroit, Mich.

Aviation

Learn to Fly. America’s oldest and most
reliable Flying School. Complete Ground and
Flying Instruction. We guarantee to make you
an expert Pilot. Third Successful Season. 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, Il

Automobiles

Automobile Owners, Garagemen, Mechanics,
Repairmen, send for free copy of our current
issue. It contains helpful, instructive informa-
tion on overhauling, ignition troubles, wiring,
carburctors, storage batteries, etc. Over 120
pages, illustrated. Send for free cooy today.
Automobile Digest, 541 Butler Bldg., Cincinnati.

Automobile Accessories

Insyde Tyres inner armor for automobile
tires. Positively prevents punctures and blow-
outs. Guaranteed double tire milcage. Any tire,
Enormous demand. Low priced. Write for
particulars. County agents wanted. American
Accessories Co., B 784, Cincinnati, Ohio.

Blueprints. C ti Aut bile

Electric Motor Construction. Learn how.
Complete outfit, instructions, blue prints $2.00.
Blue Prints only 25c. A. F. Cassell, Box 355,
Oradell, N. J.

Special Garage Motors; Manufactured by
the General Electric Co. 1 H.P. $78.50—2
H.P. $110.00—3 H.P. $128.50—5 H.P. $166.50.
All sizes both single and Polyphase Motors
for immediate delivery. Special charging gen-
erators all voltages. Write for catalog. Motor
Sales Dept., 12, West End, Pittsburgh, Pa.

Help Wnated

Detectives earn big money. Excellent oppor-
tunity. Travel. Great demand everywh:re. Ex-
perience unnecessary. Particulars free. Write
American Detective System, 1968 Broadway,
N

Detectives make big money. Be one.
Travel. Fascinating work. We show you how
by home study. Write American School of
Criminology. Dept B, Detroit, Mich.

Big Money Made silvering mirrors, plating,
refinishing metals. ~ Outfits free. . Decie
Laboratories, 286 Fifth Avenue, New York.

Men Wanted for Detective Work. Experi-
ence unneccssary. Write J. Ganor, former U. S.
Gov’t. Detective, 135 St. Louis.

for
Starters and Generators. Set 173 diagrams,
covers 250 Armatures. Alio other clectrical
prints. Sce add under electrical. Charles Chit-
tenden, A3024 Matthews, Kansas City, Mo.

Inside tires-N’Ner Armor. DPrevents punce
tures and blow-outs in automobile tires.  Doubles
their mileage. Cheap. Big demand. Big profit
for agents. Write now for agency proposition.
Detroit Tire Products Co., 3100 Michigan Ave,,
Dept. 40, Chicago.

Autoists ‘Saviorgas’ ecasily mixed. Saves gas.
Decarbonizer. Recipe 10c. coin. Hawthorne Co.
Roslyn, Wash.

Auto Motors Snpi‘ies. Buick, Michigan,
Stoddard-Dayton, E. . F. Cadillac, Overland
Continental and Buda Motors. All Types, $50.00
each and up. New Dixie Magnetos $20.00.
Splitdorf High Tension Magnetos $10.00. Kel-
Jlogg Pumps $3.50. Auto-Lite generators, new,
$10.00. Air Gauges $.65. Remy Ignition Coils
new, $3.00. Electric and Gas Headlamps, coils
distributor heads, air compressors, etc. \Write
for catalog. Motor Sales, Dept. 12, West End,
Pittsburgh, Pa.

Wanted Platinum Magneto Points, old or new.
We pay full value, mail or express. Packages
returned if our offer is not satistactory. Highest
cash prices paid for old Gold, Silver, Watches,
Platinum, Crowns and Bridges, Diamonds, War
Bonds and Stamps. United States Smelting
Works. (The Old Reliable) Dept. 13, Chicago,

Storage Batteries for Automobiles.
nish all parts and Moulds for making them.
Sample late 40c. Foreign Countries 50c.
Windsor Specialty Co., 5419 Windsor Ave., Chi-
cago, Il

Automobile Necessities—Make your own—
Formulas 15 different necessities 30 cents.
Lureka Supply, Box 152, Wheeling, \W. Va.

We fur-

Ford Owners

Fords run 34 miles per gallon on cheapest
oline or half kerosene, using our 1921 car-
uretor. Incrcased power; styles for all motors;
attach yourself. Money back guarantee; 30
days trial. Big profits to agents. Air Friction
Carburetor Co., 1511 Madison St., Dayton, Ohio.

Motorcycles, Bicycles

Don’t Buy a Bicycle Motor Attachment until
you get our catalogue and prices. Shaw Mfg.
Co., Dept. 1607, Galesburg, Kans.

Used Parts for all Motorcycles.
Co., 1922 Westlake, Seattle, Wash.

Schuck Cycle

Earn $25 Weekly, spare time, writing for
newspapers, magazines. Experience unneces-
sary; details free. Press Syndicate, 5665 St.
Louis, Mo.

Silvering Mirrors, French Plate Taught.
Easy to lcarn, immense orofits. Plans free.
Wear Mirror Works, Excelsior Springs, Mo.

Rewind Motors—Big pay—pleasant work.
No experience necessary. Write G. Willoughby,
403 Waller, Saginaw, Mich.

Be a Mirror Expert. $3 to $10 a day; spare

time home at first; no capital; wec train, start
you making and silverin mirrors i"rcnch
mecthod. Free Prospectus. . R. Derr, Pres.,

rooklyn, N. Y.

Wanted immediately by U. S. Government,
Hundreds men-women-girls, over 17. Permanent,
steady positions. $135 to $195 month. No
strikes or layoffs. [Easy, pleasant office or out-
<ide work; quick raise. Vacation with pay.
Common cducation sufficient. Pull unnecessary.
Write immediately for free list positions now
open.  Franklin Institute, Dept. M-25, Roch-
ester, N. Y.

§79 Decatur Streot,

American Made Toys

Manufacturers wanted for larger prcduction
and homeworkers on smaller scale for
Toys and_ Novelties, Toy Soldiers, Cannons,
Cowboys, Indians, Buffalo Bills, Wild Animals,
Whistles, Bird Whistles, Race Horses, Prize
Fighters, Religious Statuettes, Puzzles and hun-
drcds of other Toys and Novelties. Hundred and
more made complete per hour. No experience
or tools needed. Bronze Casting forms with
complete outfit from $5.00 up. - We are buyers
of these goods all year, paying fixed prices.
Contract orders placed with manufacturers. Ex-
ceptionally high prices Raid 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. .

Mail Order Business

1 made $25,000 with small Mail Order Busi-
ress home. Sample article 25c. Free Booklet,
Stamp. Al Exp. Scott, Cohoes, N. Y.
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Meta

Your Human Aura seen with our Dicyanin
Screens and Instruction Book. Literature Frec.
Amido Company. 3118 14th, Washington, D. C.

Back Issues of this and other magazines sup-
plied by Boston Magazine Exchange, 107 Mount-
fort St., Boston.

Perpetual Motion, by Percy Verance. A his-
tory of the efforts to discover same from earliest
days to the present, together with a scientific
discussion regarding the possibility of its ulti-
mate achievement. Profusely illustrated, 357
pages. Price postpaid, $2.00. The Enlighten-
llt;en( Specialty Co., 305 Fourth St., Edwardsvillc,

A new book. In the land of the living dead.
by Prentiss Tucker. A fascinating story of a
mystic’s experience during the Great war, both
upon the seen and the unseen planes. A few
chapter headings are appended—A Visit to th.
Invisible Planes, A Sergeant’s Experience After
‘I’asging Out,” Back to Earth—A Pretty Nurse,
Helping a Slain Soldier to Comfort His Mother.
168 pages, cloth, $1.50 Postfree. Fellowship
Press, Box 132, Oceanside, Califdérnia.

Two_interesting books:
teen Great Scientists, cloth “Winning
their way,” life stories of 48 prominént men,
how they rose by their own effort, Cloth $2.00,
Free list of interesting cloth-bound novels,
thrilling, exciting. Martinek Company, 26
Humphrey Street, Corona, N. Y.

Experimental Electricity Course in 20 Les-
sons. By S. Gernsback and H. W. Secor, E. E.
A course of the theory and practice of Elec-
tricity for the Experimenter. Every phase o’
experimental electricity is treated comprehens-
ively in_ plain English. New experiments arc
described and explained and nearly every appli-
cation of Electricity in modern life is given.
160 pages—400 illustrations. Flexible
cover, 75c postpaid. Stiff cloth cover,
nostpaid.  Experimenter Publishing Co.,
Dept., 236 Fulton Street, New York.

Can Dead Talk?
Both sides, 25c.
Calif. No stamps.

Life Story of Six:
$2.50

cloth
$1.23
Book

150 pages. Exact Truth
Winsor, Box 815, San Josc,

. Free. Upon request I will send you illustrated
literature describing the following entitled books;
Astrology, Character-Reading, Clairvoyance, Con
centration, Entertainment, Healing, Hypnotism,
Mechanics, Mesmerism, Mysticism, ccultism,
Personal Magnetisn, Sa(esmmship. Success, Seer-
ship, Mediumship, Will, Yogi Phuloso(gby. éazin;
Crystals, etc. A. W. Martens, J. O. O., Bur
lington, Ia.

Mind-Reading? (Any distance.) Simply wor
derful, yet wonderfully simple. 30c. “Hypnoe
tism” Banishes discases.  Others * influenced
beneficially. Astounding exhibitions given. 2§
practical, easy lessons, $1.00. ‘“‘Hypnotic Won
ders” free. Science Institute, SC6435 North
Clark, Chicago.

. Concordia Magazine, Quarterly, 9 Water,
York, Penna., prints Essays, Stories, Current
Events, Poetry, Formulas and Plans. Send $1.00
for Three-Year subscription.

The “Arnola” Demonstrates Sex Psychic
Descriptive  circular free. Michael Simms,
Chandlersville, Ohio.

Salesmen Wanted

Salesmen. Earn $3,500 to $10,000 a year.
City or Traveling.  Experience unnecessary,
Quickly qualify through our amazing system.
Free employment service to members. Send for
Salesmanship book, list of lines and full par-
ticulars. Nat. Salesmen’s Training Ass’n, Dept.
158H, Chicago, Il

Punchboard salesmen wanted to handle on
their account wonderful new very profitable
proposition. Very little capital required. Writ
for particulars, Rohde Spencer Co., 215 W.
Madison St., Chicago.
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