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A Fortune for You

VERY day I receive dozens of requests from

inventors and would-be inventors asking me what

to invent. Many of my correspondents often

bemoan their fate that they have been born in

an age “when everything worth while was already
invented”! at will these good people think twenty
years hence? Hundreds of thousands of important inven-
tions—undreamt of today—will have been made in that
time. Thousands of fortunes will have been made by the
present and next generation from inventions unsuspected
to-day. What is the answer to these good people who
think everything worth while has been invented?

Just this: ook about you. See for yourself how
your friends, your brother, your father, your mother,
your wife, slave away day in and day out at their chores
or their daily work.

We work more strenuously today, more intensely and
much harder than our grandfathers and grandmothers.
The railroad, the auto, the telephone, all tend to cut
down time and distance. Competition everywhere is
keener, fiercer than ever before. That means more in-
tense and harder work; it too means that we expend
more nervous energy than we ever did before.

Consequently, we must make all of our tasks lighter,
and we must save more time every day, if we don’t want
to go to pieces.

Look about yow. Strive to reduce the load from our
workers. Take, for instance, your mother, or your wife.
Their daily dishwashing task—particularly where there
are no servants—is tremendous, 1f you figure up the time
and the hard, unpleasant work.

Dishwasher. What is wanted is a practical dishwasher.
To be sure, there are some of them on the market today.
But I've never seen a good one. To begin with, it must
not be too big. It should fit the sink, or be of an equiva-
lent size. It should have a gas attachment to generate
steam. Hot water alone does not cut the grease from a
roasting pan. You must have steam, or steaming hot,
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boiling water. That does the trick, and quickly, too.
And the dishes, glasses, forks and knives come out per-
fectly dry, because the heat from the steam evaporates
the water, drying everything. The big hotels use such
dishwashers—why don’t we make one for our mothers
and wives that we can sell for $35? Here is a fortune
for you if you go about it right.

Envelope-Letter. Down in the office we still use our
prehistoric letters and envelopes. We first write a letter,
then an envelope. In a busy office—unless they use the
expensive “open face” envelope, it happens dozens of
times that Jones receives Smith’s letter, and vice-versa.
Why not combine letter and envelope? To be sure, many
patents exist on such, but the ideas were not good be-
cause we recall few firms using such an envelope-letter.
Your fortune is made if you invent one that, when
opened does not mutilate the letter, and looks respectable
after opening.

Letter Opener. Big firms receive thousands of letters
in every mail. Such letters are not opened by hand
any more todaf'. Machines are used. But there are few
that fit the bill. And they all get easily out of order,
and mutilate the contents of a letter. Here's your chance,
and a small machine for the small firm woult{ find a good
market. Why not combine a letter opener and an en-
velope sealing machine? Here’s a real idea for you.

Pencil Sharpener. Ah, for the genius who will bless
our stenographers with a REAL pencil sharpener. There
is, as yet, none in captivity. They all break more pencils
and chew them up faster than you can feed them. A
simple sandpaper-wheel, correctly constructed, should be
better than anything containing funny knives and foolish
cutters. - Here is your chance.

Paper Collars. Now for a cheap white paper collar
that you can’t tell apart from a linen one. gelrse for five
or ten cents apiece. Used once only, then thrown away.
But it must be stiff and non-wilting—a man’s collar.
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The price goes up

After the present printing of the CROFT LIBRARY OF
PRACTICAL ELECTRICITY is exhausted it will be
impossible to sell the books at $20 '

4 A _despite the fact that paper and other material going 000 i : |
into these books have advanced about 300%, we have 2’ lumtrahom’ the best illus-

kept the selling price down. trated and most easily understood

After the present printing is exhausted, it will never electrical library in existence.
again be possible to sell the most popular electrical set

in America at the present low price. Read This—

Save money by ordering now : Electricty, from the simplest principles t compl
H H + - an om. t; a centr; station—

You can realize a substantial saving by returning the coupon Motors, genératore. armatutes. commutators, transform-
below today. At the same time you will start to acquire a knowl- ers, circuits, currents, switchboards, distribution systems.
edge that will advance you to the higher positions in the world '_mlectnan o c::p:;achmery of every type, installation, opera-

) 1 1r.
of electricity. . . Wiring for light and power. How to do it mechanically
&m 39 w Electrical workers are earning $9 per perfect in accordance with the Nanonal‘Elegtncal Code.
day and over, and there are many more . Wiring of finishing buildings. Underwriters’ and munic-
da y ’ i y ipal requirements. How to do the complete job, from
y OF IMOr€ needed than are available. Terrell Croft estimating it to completion.

is a practical man. He tells you in concrete language how to imll‘}:vﬂe'hnﬁ'e"t;og; ;'f‘“eg‘ﬁ‘i’zgl’hal":;np;f}: dlfi“::i:ﬂgﬁ':cgf
ge; _ready to carn $9 per day Qnd over. His methods are never- K complete course in mathematics as applied ‘to work.
failing. The information is in simplest language and simplest A course which refreshes your mind, and gives you mastery

arithmetic. O Blectrical praceice tompletes” Electrical practice a
He is proving every day that he can teach a man as much perts know i?. Electricalppra::tice by experts. o ex

about electrical work in six months as can be learned in five
years’ practice.
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How Were the Pyramids

Built?

t Day Engineer That the Great Pyramids of Egypt Were Bulit In the Manner lilustrated—the Gigantic Stones

n ! Presen'
B0 TRt 2, et e Sl
Pyramids.

swhging it thru the air like a scuttle of
cod at the end of a one hundred-faot steel
boom. But history teaches us that the Egyp-
tims had no such facilities as those pro-
tided by our modern cranes, and even grant-
ing that they possest the ingenuity to build
ennes, there were no gasoline or steam en-
ites to operate them. And so the problem
af how the pyramids were built, as usual,
ered down to the point where we can

[ g
»-

~—

ace of the Pyramid, Which Surface Finish of Cement Is to be Seen to This D
The Older idea Invbived the Construction of Large Earthen Ramps, Which Had Afterward to be Destroyed.

as the work proceeded.

Altho this 1s one of the principal methods
suggested by students of the subject of how
the pyramids were built, a startling new
theory, which seems to have considerable
essence of logic in it, has been brought for-
ward by a present-day engineer who writes
on the subject in the Indian and Eastern
Engineering, of Calcutta, India. In a few
words, the theory of this engineer is that
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ay on Some of the

Thus no evidence of any kind has been
unearthed to show that they had that pro-
found knowledge of mechanics which would
enable the construction and operation of
cranes sufficiently large and powerful to
swing blocks of stone weighing several tons
and place them in position anywhere up to
nearly 500 feet in the air. The absence of
such proof is only negative; but on
(Continued on page 665)
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A “Propeller-less” Airplane

By H. WINFIELD SECOR

Klane, practically every inventor who
as evolved new principles for the

propulsion thru the air, of a heavier-

than-air type of machine, has invari-
ably advocated the employment of some
form of air screw or propeller. Every air-
plane today, used in the armies and navies
of the world, uses a 1propeller rotated at
high speed by powerful engines, developing
several hundred horsepower.

Wherefore and hence we have with us
at present the very latest idea in airplanes,
not only for small machines, but for large
ones which may eventually be used for
transatlantic and transcontinental air travel
—the propeller-less airplane! One of the
main features of the new blower-type air-
Qlane, here shown and designed by one J. W,
Vebb, of Chicago, is the fact that the ma-
chine can be elevated vertically from a
given spot and does not require an elaborate
landing and starting ground of considerable
size as at present.

Among the other features claimed for
this machine (which employs the resulting
effects due to sucking downward a power-
ful draft of air thru the openings in the
top of the machine, and blowing the air
out by means of powerful engine-driven
blowers from under the wings) are the
following: That the machine will be able

SINCE the invention of the first air-

“Propelier-less” Alrplane Devised by Chica

Serve to Rotate High Speed Blowers {Vhlch

Downward from Under the Wing Surface,
Any Direction,

evelop Powerful Drafts of Air.
for Vertical Ascension—and Horizontally,
The Vacuum Produced at the Top of the Machine Alds in Ascending Vertically from a Given Point.

to sustain a considerable load and ascend
vertically to any desired height; maneuver
laterally at any desired angle with or against
the wind; and, moreover, it is capable of
hovering in a stationary or fixt position in
any desired point, ascending or descending
as may be necessary to avoid air currents
or to take advantage of them.

Such a stationary flying craft would be
of untold advantage in military maneuvers
when used as a wireless station for direct-
ing artillery fire, and for numerous other
purposes in both peace and wartime.

The inventor of this new propeller-less
airplane makes use of several aircraft en-
gines such as the Liberty, or other type of
gasoline motor, which are directly connected
to a series of powerful air blowers, en-
closed in the usual steel housings, these
fans sucking the air downward thru the to;
of the plane and whirling it around until 1t
attains a high velocity, and then shooting
it out thru the funnels. as shown by the
arrows in the drawings. The reaction of
these multiple blasts of air against the at-
mosphere causes the plane to rise.

The plane is also caused to rise due to
the partial vacuum produced above it when
the blowers are started, owing to the power-
ful suction present. The airplane is di-
rected or steered in any desired direction
by deflecting a certain number of blower
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air streams by means of suitable dampers
or valves down thru a series of curved
nozzles placed under the floor of the ma-
chine. The powerful drafts of air shot out
horizontally thru these nozzles react on the
atmosphere, causing the plane to move in
the opposite direction, as the arrows clearly
show. Suitable elevating and rudder planes
are provided fore and aft also to help navi-
gate the craft.

This airplane may be fitted with collap-
sible wheels for use when descending upon
land also with pontoons for landing on
water. The inventor provides a clever sys-
tem of inflatable pontoons which are quigdy
filled with air from a motor-driven air
blower. These may be covered with rub-
ber cloth or doped airplane fabric and not
only may serve as soft cushions in landing
the machine, or pontoons for water de-
scents, but also serve as keels which assist
in maintaining the machine in a true course
while flying. The air dampers or valves
as well as the elevating and starting rud-
ders are all controlled from the pilot’s cabin
at the front of the machine. For a circu-
lar airplane of this type, 32 feet in diam-
eter, the inventor proposes to use a 400
H.P. engine, driving eight fans or blowers
with a capacity sufficient to draw a total
of 280,000 cubic feet of air per minute at
a velocity of 55 miles per hour.

o Inventor Which Employs the Usual Engines But Instead of Driving Propeliers, T
These Rag_l'c'ily lgovln?’ Alr Currents Are Deflected Out a
ru Curve

Nozzles, for Lateral Propulsion
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Top Strip of X-Ra

on Finger. Note the Bones and How Graduala'

curately the Successlve Motions Are Depicte
Latest Triumph of Scilence.

“Movlies” Shows Ring Being Placed
and Ac-
by This

66 M o 9
X-Ray ovies
PROOF that electricity is well-nigh universal in
its applications, and that every phase of human
activity is invaded and improved by this potent
and benevolent form of energy, is vividly demon-
strated in a new one reel educational film “Rev-

elations,” just completed by C. F. Bateholts. It deals
with the remarkable progress made with the X-Ray
outfit, perfected by Dr. W. D. Coolidge. This portable
outfit can be taken to the bedside of the patient and
attacht to an ordinary electric light socket.

Pictures taken by the X-Ray are not new but a motion
picture film prepared by the use of this wonderful
machine is something entirely new to science. It is an
innovation in the movie field, a thing which had always
been considered impossible.

The opening part of this wonderfully interesting film
shows a few of the essential operations in the manufac-
ture of the Coolidge X-Ray tube, the device which gen-
erates the powerful rays capable of penetrating to the
inner structure of opaque objects. By animated draw-
ings the electrical action in producing these rays is shown
so clearly, that a child can understand the process.

The next step in the film visualizes the wonderful
power of the rays in piercing such objects as wood, steel,
cast iron, and even the hidden wheels of a clock. You
can follow the workings of every wheel of the time-

tece and see just how the second hand moves; you see
just how a nail appears in the center of a solid block of

Amazing Machines

Automatic machinery to overcome the high cost of pro-
duction is being developt at an amazing rate and with re-
markable results. It is evident that a revolution is going
on in the science and technic of production. One corpora-
tion, for instance, now has under construction machines
to weigh the product, fill the box, wrap it and label it;
having a capacity of 15,000 finished boxes per day; ma-
chines to fold paper napkins, 100,000 per day; machines
to wrap sandwiches in a sanitary way without the aid of
human touch; machines to make ice-cream cones at the
rate of 2,400 per hour without the touch of the hand;
machines to pit cherries, to wrap pieces of goods, to
sew bags and turn them inside out, to paste labels on
phonograph records, to develop films. Machines that will
automatically make boxes from sheets of cardboard: put
them together, tuck in the bottom end, place jar or bottle
with circular or directions therein and then tuck in the
top, making a complete cartoned package without the
touch of the human hand. " Machines that build up a
carton or box; weigh and fill the same with powder or
a floury substance, place cover on box, then wrap the
box completely with a printed wrapper and then place
a trademark seal on each end of the package. Machines
that will label bottles (120 per minute), bottles fed from maga-
zine and labeled automatically. Machines that will remove a
cover from a box, place a product therein, place cover back on
box, label the top of the box, place label around the side, and then
fold a circular, placing the same around the box, fastening it to
box with a tack driven into the box by the machine. Machines
ironing and folding sheets, pillow cases, towels, handkerchiefs
and napkins. Machines folding and la{)eling shoe and corset
laces automatically; large production per day. Machines that
will automatically bind the four edges of advertising glass slides
used in moving-picture houses. Machines that will assemble and
wrap hard candies, rolling them into a package, producing 25,000
packages in a day. Machines that will automatically wrap in foil,
chocolate bars and small candies. Machines that will auto-
matically wrap cigars in paper and foil. Machines that auto-
matically wrap sandwiches or fold paper napkins. Machines that
will automatically tie two tapes around piece goods, then wrap in
paper, leaving the ticket on the outside of package. Machines for
automatically assembling and producing various kinds of buttons
and for cracking all kinds of nuts—New York Journal of
Commerce,
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Vertical Strip of “Movie” X-Ray Film Shows Progressive

Bone and Muscle Actions Resuiting From Flexing the

Muscles of the Arm. Such \l’—'lllmc Are of Untold Educational
alue.

Here At Last!

wood; how a hole or flaw in steel may be discovered;
the composition of a shotgun shell, showing the buck
shot, powder and detonating cap.

HUMAN BODY IN ACTION.

The closing part is devoted to X-Rays of the human
body, showing the action of the bones of the hand as the
fingers are moved, the wrist as it is bent, the elbow as
the arm is doubled up and straightened out, the knee and
ankle in the same motion, the teeth, showing fillings, the
nerves, and an abscess at the root of one and closes with
an X-Ray of the entire body—the skeleton of a living
person, a picture marvelous in itself.

For years the X-Ray has been the invaluable ally of
surgery but until the portable machine was perfected it
has. been necessary to transport the patient to the hos-
pital. Sufferers whose condition forbade being moved,
were thus deprived of the X-Ray benefits with the result
that medical skill has been handicapt in diagnosing con-
ditions which otherwise miﬁht have been recognized.

The film shows how easily the portable machine may
be carried about, the simplicity of its operation and set-
ting up at the bedside of the patient.

All 1n all it is a wonderful film showing the marvelous
things science has been able to accomplish in lessening
the sufferings of mankind. —Photos Courtesy General
Electric Co. .

Sixty Below Zero!

»
At 60 degrees below every stovepipe throws out a great
white cloud of smoke and vapor, resembling a steamboat
in its whiteness, and this cloud streams away for from 50
to 100 feet, mingling with the other white-gray mist or
haze that remains permanent in the atmosphere of the
town like a great fog when it is 40 degrees or more below
zero. This white-gray fog is not fog as we know it, but
is frozen fog, and every man, woman, child, animal and
even the fire that burns is throwing out moisture into the
air, which is immediately turned into a cloud of frozen
vapor that floats away and remains visibly suspended in
the air. Very slowly this settles to earth, and in the
morning, about the steps and any protected place, one can
see a very fine film of flourlike dust deposited, which is
composed of frozen vapor.
Exposed ears, hands and noses freeze at this temper-
ature in going the distance of about one city square. e
breath roars like a mild jet of steam, whﬁ’e a dipper of
boiling water thrown out into the air emits a peculiar
whistling as its drops circle thru the frosty atmosphere.
Prospectors, attempting to boil a dish of rice or beans
upon a camp fire unprotected from the weather, find that
the side of the dish that is in the fire will boil, while the
part of the dish exposed to the weather has frozen. To remedy
this, the dish is set completely into the fire. Edged tools subjected
to this temperature become as hard and brittle as glass and will
break readily under strain. All vegetables, potatoes, apples, fruit,
eggs and the like can be allowed to freeze until they become like
bullets. To.make ready for use place them in cold water half a
day before using, and the frost will slowly withdraw without in-
jury to the food. To attempt to thaw them out by the more rapid
process of fire or hot water spoils them for use.

Some remarkable tales are told of thawing out a frozen foot,
ear or hand by immersing the member in coal oil for some time—- -
often for several hours. .

Iu such temperatures one must be very careful about touching
things with unprotected hands. It is dangerous to take hold of a
doorknob when it is 60 degrees below zero or thereabouts with
the uncovered hand unless one is careful instantly to release his
hold, for if he does show this carelessness the inner palm of his
hand will be frozen in five seconds. The result is the same as
tho he had touched a red-hot stove.

Coal oil begins to thicken at 40 degrees below, and at 60 and 70
degrees below, becomes as thick as lard and looks like it.
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An Aerial Sanatorium
By F. E. LOUDY. A" ®»

602

"W americanradiohistory com

operated by an electric hoist,
as shown in the illustration.
The patients’ cabin contains
the sleeping quarters, dining-
room, galley, library, dispen-
sary, a piano and moving pic-
ture outfit. Everything possi-
ble is supplied to permit the
patients to forget their ills.
The mooring cable, which
anchors the airship to the
ground, carries with it tele-
phone and electric wires,
which means electric illumi-

_nation and constant telephonic

communication.

Food supplies as well as
people are conveyed to and
from the airship by means of
an electric hoist in the for-
ward car or cabin. Patients
who cannot stand the eleva-
tor trip up to the airship can
be carried up by an airplane
ambulance in the manner here
!)ortrayed, the airplane land-
ng on or hopping off from
the giant upper deck easily.

The airship is usually held
between 5,000 and 10, feet
altitude. Here the air is pure
and invigorating, and usually
cool. There is a promenade
around the outside of the pa-
tients’ cabin where they may
sit or walk. Here, everything
is restful and quiet. “Rain
clouds usually form around
5,000 feet, so when they ap-
pear the airship is allowed to
go above them.
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A Universe In Miniature

and scientific investigator, — well

known for his important researches

on the phenomenon of the Aurora
Borealis, which was described and illustrated
some time ago in this journal, by Prof.
Lindley Pyle, as our readers undoubtedly
recollect,—recently opened up an entirely
new line of scientific endeavor by construct-
ing a wonderful universe in miniature.

An article recently appeared in the Paris
Temps in which this latest work of Dr.
Birkeland was discoursed on at some length,
and the fact brought out that he is a be-
liever, in line with many other scientists
of the present era, that electrical phenomena
play a most important part in the behavior
and functioning of the heavenly bodies. The
sun, today, is believed to be like a gigantic
dynamo emitting swarms of minute par-
ticles of negative electricity, which we are
pleased to call electrons. These infinitesimal,
invisible particles of electrical energy shoot
thru interstellar space with the velocity of
light itself, and whenever they chance to
meet rarefied gases, peculiar luminous ef-
fects taking on certain characteristics and
forms, are invariably produced similar to
those which we see on the interior of ex-
hausted glass tubes and bulbs when charged
by an electric current of high potential.
These gigantic electrical phenomena are
lined up by the present day scientist with
the illumination of comet tails, also as
aforementioned with the wondrous displays
of the Aurora Borealis and, furthermore,
the phenomenon known as magnetic storms,
on which subject Prof. Pyle so interestingly
Jiscoursed in the January number of this
publication.

To quote the writer in the Temps, he

R. BIRKELAND, of Christiania,
the famous Norwegian physicist

says:
“Dr. Birkeland relies for his results more
on exneriment than on scientific

For ‘“*November”’

Early Inventions of Leonardo da
Vines, by Dr. T. O’Conor Sloane.

Remarkable New Sound-Recording
System for Phonographs and Talk-
ing Movies, by Eric A. Dime.

Super-Silk Worms and Super-Silk
Worm Food—A Silk Worm That
Spins Silk in Any Color. By Richard
Hoadley Tingley. .

Science and the Weather Man—
What an Inch of Rainfall Means—
How Sunlight and Snowfall Are
Measured. All clearly explained in
diagram and picture.

Reading Character from the Hand
—The Science of Your Hand’s Lines,
W. de Kerlor.

The Velocity of Light, by Prof.
James S. Stevens.

New Scientific Story, by Charles S.
Wolfe.

How Radium Is Applied in the

Treatment of - Cancer and Other -

Human Ailments. By Joseph H.

Kraus.
New Science Tricks in Stagecraft.

How Colored Magazine Covers
Are Made. Illusirated with photo-

graphs.
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land calls the terrella and is actually a cop-
per sphere containing an induction-coil,
which can be stimulated by electric cur-
rents to reproduce on the terrella the
equivalent of terrestrial magnetism. On
the side is a metallic disk generator of elec-
trons, which represents the sun.

“By sending electrical discharges thru the
interior of the bell, one produces luminous
evidences that vary greatly with the rarefi-
cation of the gas, the intensity of the elec-
trical discharges, and the inductivity of the
central globe. As long ago as 1908, Dr.
Birkeland employed this mechanism for the
study of magnetic phenomena and the
aurora borealis, and he was able to repro-
duce with astonishing accuracy all the ap-
pearances and particularities of the natural
phenomena. Last year he took up zodiacal
light, the vast and diffused glow which
spreads across the solar world lying on the
plan of an ecliptic. This time the central
globe of his apparatus, the terrella, repre-
sented the sun and became the center for
the emission of electrons. Under these con-
ditions a vast luminous ring spread out in
the bell around the solar equator. At the
same time one could see on the central globe
a double band of brilliant points whose dis-
tribution reminded one curiously of the
spots on the surface of the sun. In the
course of these experiences with zodiacal
light Dr. Birkeland made an interesting dis-
covery. By diminishing little by little the
intensity of the discharge current that tra-
versed his apparatus he saw the large ring
representing the zodiacal glow draw itself
in and narrow itself until it formed around
the equator of the terrella a crown similar
to the ring of Saturn and formed, as that
is, of several zones of different brilliancy.
Here one can recognize a dark spot similar
to the division of Cassini.

“One must admit the magnetism of

Saturn. which is not oroved. but
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quietly until another war breaks
out and perhaps finds them un-
. . prepared, the British navy be-
lieves in the old adage, “The early bird
catches the worm,” and in the accompany-
ing illustrations we behold the latest addi-
tion to the En-
glish navy, the
new naval air-
craft carrier,
H. M. S. Eagle.
The Eagle has
i
gly in
of the British
navy, owing to
her unsymmetri-
cal aprearance,
particularly in
view of the fact that her superstructure
including the smoke funnels, is all placed
on one side of the ship. As will be seen
from the photos, this gives a very odd ef-
fect, but the naval architect who designed
this boat knew what he was about. There
is no reason at all why the smoke funnels
and superstructure, including the bridge,
should not be placed to one side of the
shin. provided the internal machinerv of

HILE many of the world’s naval
powers are resting on their laurels

bath in the ocean will tell you; and this
is not all, for the practise of starting or
landing seaplanes from or on such small
platforms and which are, moreover, mounted
or supported on the big guns of the war
vessel, involves one of the most impracti-
cal contrivances that has been invented in
a long time, for how is a ship going to go
into action at short notice,
with all of this junk
mounted on her big guns?

The best thing yet, in air-
craft carriers, undoubtedly
is the design followed out
in building H. M. S. Eagle.
This ship has a tremen-
dous, long and perfectl
. flat deck from, or on, whic
a dozen seaplanes can as-
cend or land at a time,
This ship has a displace-
ment of 30,000 tons which brings it into
the class of real large sea-going vessels.
As a general rule, a small high speed sea-
plane or land plane of today can “hop off”
at least within a distance of 100 to 150 feet,
and a great deal less in many instances. But
with a deck 300 to 400 feet long, it is readily
seen that planes can be started or landed in
a fractional length of the total deck space
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available, thus permitting a number of
planes to be “parked” amidship, or at one
side on the forward or aft deck.

A naval aircraft carrier of this has,
as might be supposed, a perfectly fitted re-
pair factory for the flying boats which she
carries. Several machine shops are fitted
up complete with lathes and other neces-
sary machinery for the quick overhauling
of the intricate machinery of the seaplanes,
besides the repair departments for the radio
apparatus. There are, besides, commodious,
well furnisht quarters for the aviators as
well as the crew of the “Ugly Duckling.”

In battle practise such a ship as this
would, of course, keep out of the range of
battle as far as possible. It can be armed,
of course, with a fairly heavy battery of
6 to 10-inch guns for defensive operations
when hard prest. As the seaplanes have
a considerable range of flight, however, it
is not necessary that the airplane mother-
ship follow the battleships into action at
all; in fact, she can lay back many miles
from the scene of action. Attacks from
the air by enemy bombing planes would
be combated by her own armed seaplanes,
several of which would constantly hover
aloft when in enemy waters. Electric flash
signals would guide the planes back after

sundown. not to mention the aid of
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New Type of Comic “Movies”
By ERIC A. DIME

museumn flourisht 1in all its pristine

glory one of the chief attractions was

the variously curved mirrors which

furnisht distorted reflections of the
patrons. The dime museum is rapidly pass-
ing into oblivion, but these mirrors are still
found in penny arcades and in some Turkish
baths, where they furnish amusement for
the visitors.

Not long ago Peter Orance, an inventor
of New York City,
in the Metropolis. In these sweat emporiums
artificial aids to beauty are stript away

IN the good old days when the dime

With the Familiar
Distortion Mirror,
a World of Fun

and Mystery is
Provided

visited a Turkish bath and inexpensive, and it is not too much to

predict that this invention may be made
wide use of in the not distant future. The

and the human frame is left unadorned. mirror arrangement may be attacht to or-
Many blooming flowers of the boulevards dinary cameras, offering wide commercial

Draw a Thousand Funny Pictures

for One Film Story. housands

of Grotesque Poses Can Be Rap-

idly Filmed with Sultably Dis-
torted Mirrors.

and the drawing rooms are found to be but
rank weeds in the Turkish bath. There-
tore, the stark reality is somewhat relieved
by distorting the plain ugly into the start-
Tingly grotesque. And it was perhaps for
the purpose of injecting a little humor into
the prosaic Turkish bath that the proprietor
of the establishment in question installed
these mirrors of distortion for the benefit
of his patrons. The inventor saw other vis-
itors enjoying themselves in this manner
and took a good look at himself—and had
an idea.

This resulted in the working out of a
practical plan whereby humorous films
could be produced for entertainment pur-
poses, either still or motion picture films.
Mr. Orance perfected an apparatus, which
consists chiefly of two mirrors. The act
is staged along ordinary lines in front of
the first mirror and the light rays are de-
flected into another and smaller mirror and
thence into the lens of the still or motion
picture camera. These mirrors may be
either concave, convex, or in various com-
pound forms. The entire apparatus is small

—

.

possibilities, as well as opening up an un-
limited vista in the motion picture world.

By the intelligent use of this device one
star may do the work pf three or four.
One with a Shkerlock Holmes figure may
get away with a Fatty Arbuckle stunt with
great éclat. No longer need the harassed
director bemoan the lack of a fat star, when
a thin one will do the work. The dwarf
shall sprout into a giant, and the giant shall
shrink into the minute ‘proportions of a
dwarf. Broomstick calves can gracefully
be rounded like unto: the well-turned
spindles of a Richelieu, and graceful plump-
ness shall blossom where .bé?ore only spare-
ness reigned. Figures, which normally are
upright, can be made to show a list to star-
board or port which will defy the laws of
gravitation.

This invention is of such universal appli-
cation as to throw Charlie Chaplin’s Feet
into the shade and make entirely unneces-
sary the wearing of rubber trousers b
maids of the chorus, and which are inflated,
sometimes with disastrous results. Ears
may be increased to the proportions of a
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flivver's mudguards, eyes may be separated
by the proverbial chasm which yawns be-
tween Kipling’s East and West, chins may
be sharpened to a razor’s edge or bifur-
cated like twin mountain peaks. Horselike
noses may be sported and all the monstrosi-
ties of the midway may be brought into the
privacy of the home.

In this latter connection it may be ex-
plained that by a slight adaptation of the
same principle this device may be used on
any camera for the purpose of making trick
pictures.

. The possibilities of humor on ordinary
lines appear to have been nearly reached,
but the Orance invention offers a new and

'

scribed. These Mirrors WIll Surely
be Sold to the Public by the Thou-
sand, Especlally Adapted for At.
tachment to the Ordinary Hand
Camera as Here Shown.

wide field. Its chief value lies in the fact
that slap stick is unnecessary and it provides
a medium whereby vulgarity may be re-
duced to a minimum.

A further explanation as to the principle
of curved mirrors might be given in this
connection. A person looking into a curved
mirror will see his features distorted and
the direction of the distortion depends upon
the direction of curvature, and the amount
of distortion varies with the degree of the
curvature of the mirror. If the curvatureis
convex about a horizontal axis the image
is shortened and broadened, and if convex
about a vertical axis it is lengthened and
narrowed. A concave horizontal mirror
produces an elongated image constricted at
the middle of its height, and a concave ver-
tical mirror a broadened image constricted
at the middle of its breadth. By combining
convex and concave curvatures in various
ways into the form of concave-convex
combination mirrors, more or less complex
distortions of the subject will result includ-
ing longitudinal and lateral curvatures in
addition to the contractions and elongations.
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What Caused the Great Flood?

HE Bible
teaches us
that some
thousands
of years
ago there was a
great inundation,
the so-called
Noachian Deluge.
In comparatively
recent times, the
biblical account
was not taken se-
riously, until in
recent years
science has taken
hold of the prob-
lem, and has be-
gun to make in-
vestigations.

It has been es-
tablished today,
without any
doubt whatso-
ever, that such a
cataclysmic del-
uge actually did
occur since man
appeared on this
ﬁobe. And the

ood can be
proven . today in
many, ways.

In the first
place, with the ex~
ception of some
African tribes,
there are flood
stories in every
country of the

world, whether
they be Euro-
pean, American,

Asiatic or Aus-
tralian. All of
these peoples or
races have some
tale which was
handed down by
word “mouth,
that such a great
deluge occurred
some thousands
of years ago. To
be sure, the story
varies consider-
ably, as ‘is the
case of any story
transmitted by
mouth down thru
generations, but
the fact remains
that the story per-
sists. If this was
the only proof, it
might be ques-
tioned. But there
are many geolog-
ical reasons
which teach us
that a great flood
actually did oc-
cur. The follow-
Eﬁ proofs are
en from Pro-
fessor G. Fred-
erickWright'’s ar-
ticle on the “Geo-
logical Confirmation of the Noachian Del-
uge.” Many other geological proofs can be
cited, but the following will be sufficient:
1. “The filling of the numerous ossiferous
fissures in Western Europe with an indis-
criminate mixture of the separate bones of
widely diverse species of animals, mingled
with angular fragments of rock and with
earth without stratification, and containing
occasional stone implements made by the
hand of man. These could not have been

Miies from

One of the Most Plausitle Explanations of the Historic Flood Has Been Proposed Recently by
Mr. H. Gernsback; It Is lilustrated Graphicail
Body as Large or _Larger Than the Earth Had
ur Earth, the T

Above.

Qccurred in Historical Times.

filled gradually, because there are no entire
skeletons of animals, and none of the bones
are gnawed. But they were evidently filled
by the indiscriminate action of a (water)
wave of translation sweeping everything be-
fore it. '

2. “The enormous accumulations of the
bones of hippopotami in the cave of San
Ciro, near Palermo, on the Island of Sicily,
where whole herds of this animal, which
now lives only in Southern Africa, evi-
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If in the Course of the Ages a Great
hanced to Pass Within Ten or Twelve Thousand
idal Waves Created by the Gravitational Attraction Would Have
Been s0 Tremendous as.to Resuit in the Flood Condltions Which Science Now Knows Actually

dently sought
refuge from ris-
ing water in an
extensive cave at
the base of the
rugged cliffs of
Monte Grifone.

3. “The exist-
ence of Arctic
seals in Lake
Baikal (Siberia)
two thousand
miles from the
ocean, and 1,680
feet above it.

4. “The histor-
ical Chinese tra-
ditionof the
existence of such
a vast body of
water in the
same region,
known as the
Han Hai.”

However, Pro-
fessor Wright
thinks that the
flood occurred
due to the glacial
period which ac-
cumlated a tre-
mendous weight
of ice on the
northern hemis-
phere, particu-
larly in America
and Europe dur-
ing that time.
Professor Wright
reasons that due
to the enormous
amount of water
deposited on
these continents
about twa hun-
dred and fifty
feet of water was
thus subtracted
from the oceans,
which when re-
leased later on,
due to melting,

roduced the

ood over sev-
eral of the con-

tinents,
While the ex-
planation is a

good one, it does
not satisfy for
the reason that
the melting gla-
ciers could only
have released the
waters very
gradually, and
that if a flood oc-
curred in this
manner, it would
have taken hun-
dreds of yearsto
produce deluge
effects. Thus the
rise of the wa-
ters over the con-
tinents, if it did -
happen, w ould
have been almost
imperceptibly slow.

Mr. H. gernsback recently advanced a
more plausible reason how the historical
flood might have occurred, and his theory
ifs based at least on undeniable astronomical
acts.

That the flood was caused by the oceans
and not by rain can even be proven from
the biblical account where the inundation
is represented to have been occasioned, not

(Continued on page 667)
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Your Furniture In a Trunk

T last the moving “bugaboo”—as well
A as a good part of the “housing prob-
lem,” has been solved by a young
French invemtor, Monsieur Louvet. As the
photographs will clearly show, he packs
nearly evey human want imaginable into
a special “trunk,” measuring but 49 inches
long by 54 inches wide and but 33 inches
high. This trunk, altho seemingly quite
large, will pass thru any standard size door-
way.

As may be surmised, the great secret of
this wonderful trunk lies in the proper
folding and packing of the respective
chairs, tables, etc. Monsieur Louvet packs

everything in his trunk,—starting with a
bed for two people, not to mention three
chairs, a sewing or dining table, a stove,
linen closet, and sideboard with dishes
complete,—and finally winds up with a
wash-tub having a capacity of 130 quarts
of water. With two of the chairs, a chaise
longue is easily made. All the chairs are
fitted with compartments containing all the
neccssaries for a bedroom. The double bed
at the bottom has drawers and cupboards
containing space for other personal articles
and effects.

Another photo shows the remarkable
table fitted with all the usual kitchen acces-
sories, including the sewing machine which

folds on top of the table, with a nest of
drawers full of accessories for the home,
etc. Each object has its special place in a
compact form, so that nothing rattles or
falls out.

The third photo shows five pieces of
furniture, all of which have been resur-
rected from the “mystery trunk” and cov-
ering a floor space of 78 by 103 inches. In
these pieces of furniture are contained all
the other utensils for the tabloid household
de luxe. These five pieces fold into a com-
pact space, the trunk measuring but 49
inches long by 54 inches wide and 33 inches
high.—Photos (C) by Kadel & Herbert.

Automaton Mimics Real Man

EARS ago there was exhibited at the
Chicago Exhibition an automaton which
was entirely mechanical, driven by in-
ternal motive power, and which walked and
did various other human-like stunts. At
this time Mr. Lu Scnarens, under the pen
name of “Noname,” was writing a series of
articles in the popular boys’ magazines, de-
scribing adventures of a mechanical man

Automatic ‘‘Man’ Dissected,

Automaton Writing Upon Blackboard.

created by his own brain. At first in these
stories ti;is mechanical man was steam
driven and later became electrical.

A good many years have past since these
fiction stories were first printed and now
Fred LaReine comes forward and presents
to the American theatre-goers a new me-
chanical “miracle man.”

It may be that some of the old-time
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theatre-goers remember having seen a me-
chanical figure years ago, which did every-
thing but talk. Writing his name on black-
boards, driving horses and numerous other
stunts of a similar nature were easy for
him, and the mechanical device defied the
best experts in the country to give an ex-
planation of how all these things were done.
(Continued on page 664

The Electro-Mechanical Man, Riding a Bicycle.
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How We Balance Ourselves

BY WILLIAM M. BUTTERFIELD

ment, and without reflection, this

seems a very easy question to an-

swer—nine people out of ten will
say, “Simply because the man sees he is
right side up, of course.” This is not the
answer, strange as it may seem, for sight
has practically nothing to do with it. If you
do not believe this, place yourself in one of
the six airplanes we show in the center of
our drawing and, as you fly about above the
clouds in this topsy-turvey maneuver, tell by
observing your own plane, or any or all of
the others, when you are right-side up—just
merely by looking,

You cannot do it. And the makers of the
planes never expected that a pilot would,
for they provide a very delicate mechanical
guide which, working by gravity, furnishes
sqclh information on a specialf;' prepared

ial.

Now that you have begun to consider this
question, explain, if you can, why people
born totally blind carry themselves more
erect than those with perfect vision, or why
the blind respond more quickly to necessary
protective movements in case of a fall or
accident,

Man, in common with all four-legged ani-
mals, is provided with a pair of ears whose
internal parts, with the exception of size,
are like tﬁe internal parts of all other ears;

HY does a man sit or stand right-
side up? On the spur of the mo-

or every pair of ears, whether in or on the
head of a man, a pigeon, a dog or an ele-
phant, perform the functions of hearing in
absolutely the same manner because the
physical machinery of the ears in each head
is the same. This is fortunate, for the study
of these organs by anatomical investigations
in vivisection on animals yields the same re-
sults as those obtained by surgical opera-
tions on the human organs. Most of man'’s
knowledge of the performances in the
human ear has been obtained by studying
the action of animal ears by means of vivi-
section. .

When, therefore, we say that “in each
ear of man there.lie a series of sacs and
canals that keep his body right-side up,” we
are in possession of that proof—a rather
imgortant position to be in, when giving a
definition of how_the sacs and canals per-
form the work. Particularly so, when per-
haps few persons that ever see this article
will know by any direct or acute sensation
just when the parts are exercising their in-
fluence.

If a person cares to receive a warning
sensation, or series of sensations caused by
these organs, he may let his body be car-
ried swiftly up or down as in an elevator or
seaplane, swayed violently as in a swing or
boat, or spun around tor a.considerable
time, when he will suffer nausea and dizzi-
ness.

In the ordinary movements of the head
and body, there are no such sensations, yet
one cannot lie, recline, stand, sit or walk in
unusual attitudes without being made aware
of it, for the organs establish a series of
natural poses that fit“the normal positions
which the body takes at such times.® *«,

Each group of organs consists of two
spherical sacs (utricle and saccule) and
three semicircular canals that connect at
both ends in fine openings, with the larger
of the two sacs (Fig. 2). They constitute
the larger and upper portion of membranous
labyrinth and fill about a third of the bony
cavity in which they lie (Fig. 1), held there
by fibrcus bands (Figs. 3 and 4). This bony
cavity is filled with a fluid (perilymph)
while the hollow interior of the organs is
partly filled with a separate fluid (endo-
lympg). This arrangement, it will be seen,
places a sac of many parts filled with fluid
within a bony cavity which corresponds
identically in shape, and with all of its space
not occupied with the sac—filled with an-
other fluid. The outer fluid acting as a cush-
ion, the inner fluid moving about in the elas-
tic sac, thus forming a kind of pneumatic
indicator that can assume any shape or take
any position.

ch of the three canals is placed so that

it is at right angles to the other two (Fig.

6), and is provided with a bulb that joins
(Continued on page 671)

in Fig. 1, We See a Section Thru the Ear, Showing the Labyrinths of the inner Ear in Thelr Position as in Life; the Function of Which

Is to

of These Contains in Its Center Another Canal

ell Us Whether We are “Right Side Up’ or Otherwise.

are Depicted In 8. The Pecullar Arrang

o

the Nerve Entering These Canals In 7 and 8. A Tiny C

the Region in Which It Lies, 10. The Shifting of These Fsl‘gu Conve
Acctrding

I l-;eld In Position b,

the C Is, Eac{-

These Seml-Circular Canals are More Cleari
Flbrous Bands, Shown in 3 and 4. And the Three Skins of
at Right Angles to the Other, Can be Seen In 6, and the Branching of

Illustrated In Fl% °2.° Eac':‘i:
rga

stal-Like Ball Is Found in These Canals 9, Which Weighs Down a Portion of

a Well-

608

nown Authority.

—_—_— . . —— ¢
WWW_americanradiohistorv com

Thru the Nerves, to the Brain, Varieties of ‘‘Position Changes,”
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Why the Wing of the Butterfly Is Colored

are indescribably delicate. Even the
w.{::ds Lamd the rains often ;:lay ter-

> FUSEEN I

LTHO the wings of both butterflies
and moths are very beautiful, they

= al
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et v e vmepe v s - —eees e
itself into numerous plates, which overla
each other like the shingles on a roof.
When one of these plates or scales is mag-
nified 780 times it will be seen to consist
of two parts; a base or place of attach-
ment, and a blade or scale proper. The

By DR. E. BADE

entire scale resembles a leaf. The base or
point of attachment is like a short petiole,
while the blade proper resembles the leaf.
The scale consists of numerous fll}e tissues

———— Al _

lines are tiny tubes used, })robably, for the
conduction of air. As the light strikes these
tubes, it is refracted and broken up just as
a prism breaks up the light into its com-
ponent colors. This refraction of the light

on the scales gives the wings of these in-
sects their bright color, and the multiplicity
of color is caused by the arrangement of
these tubes on the scales.
ar . " £ oat L. sa. MN*__ __ 1 . AL . -_e

€

e

ter case the wings are perfectly transparent,
the veins only being readily distinguished,
as shown in one of the accompanying pho-
tographs, where one can readily read the
printed page thru the butterfly’s wing.

FROM THE INVENTOR OF THE TELEPHONE

Editor Science and Invention:

It has always seemed to me that the name
ErectricAL EXPERIMENTER did not fully
cover the scope of your interesting and use-
ful magazine. In my opinion the title
. SCIENCE AND INVENTION is a great improve-
- ment and I wish you every success.

Alexander Graham Bell.
Baddeck, Nova Scotia.

FROM CLEVELAND PLAIN
DEAL

Editor Science and Invention:

While I do not know how much value
you place upon a new name, I am certain
that if the magazine, rechristened, delivers
the goods as successfully as it has under
the old name it will be a great success.

The EvrecrricAL EXPERIMENTER was one
of the first in this large field and certainly
has been a pioneer in givit:f information
along the line of electrical development.

ZE
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You certainly have the good wishes of
the Plain Dealer for your success.
..G. Vorpe,
Sunday and Feature Editor.

NO—WE WON'T!
Editor Science and Invention:

As one who has followed the rise of your
publication from its first few pages in 1913
to its present size with thc keenest appreci-
ation, i'ou may understand my interest.
When I went to school I heard the ELEc-
TRICAL EXPERIMENTER quoted as an author-
ity, and when in turn it was my fortune
to teach Science classes I recommended it

-to my pupils as being worthy of their study.

Here's wishes for your continued success,
Mr. Gernsback. But please, Oh please
don't make of your wonderful magazine a
mere kid's picture-book of unusual things.
which is what most of our so-called science
magazines have evolved into.

Corliss L. Parry.

Jackson, Ohio.
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G the

Trephining the SKull

This branded a

T‘I‘IEIPHIN- Brain Pressure Re- heated red hot.

skull is

undoubt-
edly one of the oldest and withal
one of the most delicate operations
known to medical surgery. Distinct
and well marked signs of this op-
eration can be seen in skulls coming
from the Neolithic period, down
thru the prehistoric iron age and
the later Celtic period, and in such
tribes as the Incas and the Youn-
gans it was a very common practise.

Trephining consists of removing
from the skull a considerable sec-
tion of bone, and the purpose is
generally to relieve intercranial
pressure or for other surgical oper-
ations as indicated by proper diag-
nosis. Of course, there does not
seem to be a plausible reason for the
operation as conducted among the
Incas and various savage tribes of
Northern Africa.

It seemed as tho this operation
among those people was more a
matter of form and “style” than
anything else. Perhaps it also func-
tioned greatly in helping the medi-
cine man to keep up his prestige in
the practise of medicine, and also
making him appear to be a most
wonderful sorcerer. The implements
in use in those ages differed mate-
rially from those in present use.

Let us go back to about the seventh’

century B. C. Here we find the opera-
tion to be conducted as follows: The
“doctor” after preparing his tools by
heating them in the fire first pro-
ceeded to administer to the scalp a
circular instrument which had been

leased by Surgery

round groove
into the scalp
and facilitated the removal of that
portion of flesh immediately within
the circular burn,

At the same time it assisted in
sterilizing the flesh preparatory to
the operation, altho perhaps the
ancients did not know that the red
hot iron was of a sterilizing nature.
The brand also helped to stop the
blood from flowing. After the cir-
cular piece of scalp was removed, a
very small drill was placed in con-
tact with the bone and rapidly ro-
tated between the fingers until a tin
hole penetrated the skull. Then wit
crude saws and other methods of
chipping out the bone a hole was
finally cut into the skull. This oper-
ation always took months to per-
form, as hittle was done each day.

For what purpose the hole was
intended has not definitely been as-
certained, but the fad seemed to
create a profound effect and hun-
dreds had their heads trephined.

The skulls which have been un-
earthed indicated that the hole was
cut in during life. How do we know
this? Very simply. Bone which has
been destroyed will finally heal the
same as any cut or wound and the
edges become very smooth. Should
a hole be driven into the head thru
some accident, it would invariably re-
sult in death and of course the edges
of the hole would never smoothen
up. Even as early as the seventh
century B. C. attempts were made
to cover (Continued om page 663).
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“Movies” of F lying Bullets

By PIERRE H. BOUCHERON

RDINARILY, the popular snapshot
means the reproduction upon a
plate or film of the image of a
scene which may last either a tenth
or a hundredth of a second. It
may also consist of the-reproduction of a
movable scene either animated or of ma-
chinery which lasts a thousandth of a sec-
ond. Today a good photographer, by means
of very good light and very rapid plates,
accomplishes, without any great difhculty,
all manner of rapid photography. However,
when it is a matter of photographing re-
volver bullets in flight which are traveling
thru space at 600 meters per second, or
photographing shrapnel-shot traveling thru
air at a speed of 800 to 900 meters per sec-
ond, that is another story, and the problem
becomes a rather complicated proposition.
There is today no mechanical device
which will permit the photographing of
rojectiles at such high rates of speed, and
it is thus that electricity, as usual, comes to
the aid of science.
ing the war Mr. Lucien Bull, sub-
director of the Marey Institute, at the sug-

Photographing a Pro-
jectile as it Leaves
the Gun,atthe Rate
of 20,000 Photos
per Second

gestion of the Bureau of Inventions, began
work upon the problems of ballistics as ap-
plied to chrono-photographic phenomena.
This method we will now briefly describe.

REMARKABLE WORK OF PHOTOGRAPHING
MOVING PROJECTILES

In the first place the electric spark is made
to discharge in front of a concave mirror at
a point situated at the principal axis, and in
such a manner that the rays will conver
after reflection in the objective of the
phatographic chamber. The entire surface
of the mirror is thus illuminated at each
spark discharge and since the projectile
must pass thru the luminous rays, it will

www americanradiohistorv com

produce a silhouette of itself. Thus by
producing a series of sparks at regular in-
tervals and of very short durations, as well
as by exposing with great rapidity the sensi-
tive film surface upon which is projected the
successive images of the projectile, it is
possible to chrono-photograph the various
phases of the phenomena. The photo-
graphs and diagram described in this article
will enable the readers to understand the
system employed by Mr. Bull and its
operation.

THE ELECTRICAL APPARATUS USED

Essentially, the installation consists of a
condenser Cl, of large capacity shown in
Fig. 1, which is in turn charged by the in-
duction coil IC with a secondary potential
of about 12,000 volts, thru the intermediary
of a thermo-ionic or Villard valve, S. Con-
nected to these instruments is another cir-
cuit having a very large resistance R, in the
order of 100,000 ohms; with means of open-
ing and closing the circuit thru the key K2
and which connects( the (large condenser to

(Continued on page 652)
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Latest Electric Vehicles.

with the storage battery and the driving
motor in the manner indicated in the dia-
gram. A speed of from eight to ten miles
an hour is easily obtained with these skates,
and the speed is under perfect control of
the skater de Luxe at all times.

The electric motor is of the small bat-
tery type with which all Americans are
familiar and develops about 1/40 horse-
power. A smaller motor can be used than
at first imagined, especially when the
skater gives himself a g start, as it
takes a great deal less power to keep him
in motion, once he has gained a reasonable
momentum. The motor drives the rollers
of the skates by friction in this case, but
of course there are an infinite number of
ways in which the driving power of the
motor could be transferred to the skate
rollers, such as by chain or belt drive,
worm gear, etc.

. AN ELECTRIC SCOOTER.
A scooter novelty is being produced by

The Newest Thing In Electric Autos Is That Shown Above, the Invention of Dr.
Charles P. Steinmetz, the Famous Electrical Wizard of the General Electric Company.
The Fleld and Armature of the Motor On This Machine, .Both Rotate, Thus Doubling

STEINMETZ ELECTRIC
AUTO.

Dr. Charles P. Steinmetz, who
has been chief consulting engineer
for the General Electric Company,
of Schenectady, N. Y. for the
past twenty-five years, has just
announced the successful develop-
ment of a new type of electric de-
livery car upon which he has been
working for the past fifteen years.
The accompanying illustration
shows the chassis, battery equip-
ment and power plant of the new
Stesinmfgz_ <:=u'.f d d ligh

implicity of design and light
weight characterize 3: design of
this new vehicle. Its other ad-
vantageous features are low cost
of operation and maintenance, re-
liability and simplicity of opera-
tion, the method of motor control
and the design of the motor itself.
With standard battery equipment
the Steinmetz car has a working
radius of fifty to sixty miles at a
speed of sixteen miles an hour.
In package delivery, to which this
car is especially adapted, it has
been found that the daily working
radius of electric cars is in the
vicinity of thirty miles; therefore,
the Steinmetz car more than fulfills
the necessities of this specific use.

The motor is given compound
characteristics by the use of a
storage battez floating on the
field circuit. As a result, the fol-
lowing advantages are gained:
the speed is well maintained on
heavy up-grades, and with heavy
loads. e car has a specially
quick start. On down grades the
maximum speed is limited, so that
a careless driver cannot race the
car. Another very important ad-
vantage is that on down-grades
the motor becomes a generator,
acts as a brake, and feeds electric
current back into the storage bat-
teries. The brake is used only in
stopping the car, as the r era-
tive system acts as a speed check

on ﬁlrades.

e field and armature of the
motor both revolve, each driving
one of the rear truck wheels.
Thus the motor acts as a differen-
tial, with a decided and corre-
sponding saving of weight. The
motor is claimed to give twice as
much power as the same motor in

e customary arrangement with
the field standing still.

the Power.

Turn On the Current From a Storage Battery Carried Between

an English concern whose experimental ma-
chine has, we understand, been
tried out successfully. The frame
of this machine, which bears only
slight resemblance to the proposed
standard article, is of tubular con-
struction and duplex so that a
cradle is formed in the center po-
sition. A motorcycle saddle and
footboards are provided; the
wheels are intended to be 18 in.
in diameter, altho those shown are
only 12 in. The power plant of
the machine consists of a 14-H.P.
electric motor, forming one unit
with its reducing gear, bolted on
to and projecting from the rear
portion of the frame and driving
the back wheel thru a short chain.
The motor will probably be later
incorporated in the rear wheel.
The battery, which weighs one
hundred pounds and forms the
bulkiest part of the equipment, is
situated amidships, resting in the
previously mentioned cradle. It is
fitted with a quick detaching device
and rollers underneath, and also a
charging plug on the frame so that
the battery may be either removed
or charged in position. The con-
troller 1s in the form of a twist-
grip on the handle bar; the ma-
chine is said to attain a speed of
9 m.p.h. with a 12-mile radius on
one charge of the 6-volt accumula-
tors. No brake is fitted to the
machine, but it is intended to pro-
vide a retarding effect by means
of an easily-operated armature
short-circuiting device, thus pro-
viding an electro-dynamic brake.

Your Feet, On This Newest German Electric Rolicr-Skate, and
You Can Ride Along the Street or Side-Walk At Any Desired

Speed,—SIimply by Adjusting the Speed Regulatorl

ELECTRIC ROLLER
SKATES.

The latest electrical news
from Berlin tells us of an
‘“electric roller skate,”-
shown in the aecompaniin
illustration, with whi
German users have been
having a “world of fun”
and sport the past winter.

It is in reality an electric
roller skate. Both skates
are fastened together as
shown and placed between
them is a volt storage
battery, made uf) by a num-
ber of small cells. A flexible
wire connected to a control
switch and speed regulator
or rheostat is connected up
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At Last We Have the Eilectric Storage Battery Motorcycle, or
Electric “Scooter” As the Enqglsh Cali it. A British ncern
is Bullding This One-Half H.P. E

hich Attains a Speed of 9 Miies Per Hour.

I - -

lectric. Motor-Driven Cycle,
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MOTOR HINTS

How 1 Save My Old Tires

CONSIDER it auite a stunt |

two Ford cars as taxi’s for

without having bought a sing’
I have solved the tire problem
my tires, such as double tre:
and obtain repair junk from the
for a few cents and fix up a tir
from 2,000 to 6,000 miles; of
riveted will run longer than a

I use four methods of rivetir
as follows: retreads, reliners, r
blowouts. The accompanying p:
show how they are prepared.
In retreading, the rim 1s cut
off of the cover and the cover
is then placed over a tire on
which the tread is worn off,
but has a good body and riveted
on both sides with the rivets
about three inches apart. If a
tire has been prematurely ruined
by a blowout or cut, I generally
put a liner inside of the tire in-
stead of a cover. The liner
prepared the same as a cover b
the edges are beveled as shown
the picture so as to make a smc
fit inside (shown in picture)
the rivets are placed about fve
inches apart except near the cut or blow-
out, and are placed about an inch apart

“Burnt Out”
Magneto

Third Prize $10.

I have a car fitted with a high tension
magneto, with which I have had continual
trouble. I took it to a magneto service sta-
tion, and there I was informed that it was
“worn out” and that a new one would cost
about $50.00. I didn’t feel in a position to
spend that amount for a new magneto, so
I connected an old spark coil to it, as shown
in the diagram.

First I took the vibrator points (1) off the
coil and fastened the latter to the dash.
Then I disconnected the wires at (8),
which connects the armature with the
breaker box (9) and removed the high ten-
sion brush (7). The wires must be con-
nected as shown in the diagram, and the
wire (5), which is the high tension lead
must be heavily insulated.

Contributed b

OHN W. SWEIGART.

How to Hook Up a Spark Coli to the Dis-
tributor of a ngbo'res.c.lon Magneto “Gone
. ead’’.

CURE FOR “SMOKING” ENGINE.

A modern high speed six-cylinder auto
engine had to have its cylinders ground in
order to correct an annoying piston slap.
New pistons and rings were fitted. .

The entire job was done to perfection,
but when the car was assembled, clouds of

First Prize $25.00.

vsIing via 11res to_nmepair
Your Present Ones, Forms the
Basis of Mr. Smith’s ‘Sugges-
tions to Lengthen the Life of Your Tires.

$50.00 IN PRIZES

Paid for ‘‘Motor Hints.”

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

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

We will pay the following prizes each
month:

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

smoke resulted. This pumping of oil per-
sisted even after it was reasonable to ex-
pect that the rings were worn in smooth.

When the engine was taken apart no fault
Lv:s found except in large deposits of car-

n.

This will be understood when one real-
izes that one gallon of oil was burned every
hundred miles or so.

Finally the original pistons were care-
fully . examined once more.

Under the lowest of the three rings, in
the groove, were found hidden five small
holes about 1/32 in. in diameter, drilled
right thru into the cavity of the piston.

_Similar  holes_ were drilled in the new
pistons with the immediate result that not an
atom of smoke is visible operating the car,
while oil consumption is lower even than
before the cylinders were ground.

Contributed by C. D. MARTINETTL
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. much pressure as a single tire of corres;

f a tire is rimcut, 2 rim can be
)m an otherwise worthless tire and
n the rimcut tire as shown by pic-
o blowouts and punctures may be
by making a boot from an old
riveted in the damaged casing.
No. 10 copper and coner plated
this work. At first I put these
with a wood block and a ham-
now I use a little machine which
six dollars. It is absolutely neces-
success that the following precau-
tions be taken—first a piece of
old inner tube or a thin layer
of fabric must be cemented
over the rivet heads to prevent
any possible injury to the inner
tube. This strip can be cemented
with ordinary cold patch cement.
Second precaution — use plenty
of cheap talcum powder to keep
inner tube from sticking to tire.
Third, a good inner tube must be
ised (an inner with a single cold
»atch is not good as the cold patch
vill invariably come off and you
tin your tire and tube). Fourth, pre-
ution—keep the riveted tire well in-
Hated at all times; they will stand 35
n -
Contributed by C. L. SMITH.

ing size.

Vaporizer for
Poor “Gas”’

Second Prize $15.00.

The owner of an automobile made some
years back, is aware of the fact that the
design of his engine is such that consider-
able difficulty is noted in using the present-
day fuel, which contains a large percentage
of kerosene. The gasoline mileage is low,
the engine is sluggish, and carbon de-
posits are heavy, and cylinder oil must be
renewed at regular intervals, owing to thin-
ning from raw gasoline reaching the crank
case,

The heat of the exhaust pipe is utilized to
heat the intake gases, by wrapping several
layers of asbestos tape around both, that
make them practically one unit, with a hot
air space between. The asbestos, being a
non-conductor of heat, confines the heat to
the exposed surfaces of the intake mani-
fold, which gives an ideal heating condi-
tion that many motorists are striving for.
This asbestos may be obtained at any ac-

(=]
Carburetor flonge

Simple Yet Effective Stunt for Vaporizing
Low Grade Gnollnenby Using Exhaust Plpe
ea

.

cessory supply house or plumbing shop at
slight cost. It can be wrapt about the
manifolds by anyone, care being taken to
have each strip of tape over-lap the other
strip at least one-half inch, to guard against
the possibility of cracks appearing in the

walls of the tape.
Contributed by R, L. PRINDLE.
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Popular Astronomy

ISABEL M. LEWIS, M.A.

By

compared to the major planets of the
solar systems, Jupiter, Saturn, Uranus
and Neptune, so is the ruler of our
solar system himself far inferior as
a sun in size and light-giving power to such
dbrilliant suns as Rigel, Canopus, Arcturus,
and Antares. The latter are classified
among the giants of the universe. Our sun
must%x counted among the dwarfs.

All of the intensely hot and luminous
helium or Orion stars (labeled astronomi-
cally type B stars) are giants. In light-giv-
ing power the typical helium star is the
equivale"‘ -z Loodo.3 .. o
tity of
mass, p
such su
stars ir
that the
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The
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hundred
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Cepheid variables re-
ceived their name from
Delta Cephei, the first
known variable star of
this class. They are
without exception giant
suns —red, yellow or
bluish in color. They
possess a peculiar form
of variability of light of a periodic nature,
consisting of a sudden rise to maximum
brightness followed by a slower decline to
minimum brightness. The cause of this
periodic variability of light is still doubtful,
but Shapley’s interpretation of it as due to
“‘periodic pulsations in gigantic volumes of
luminous gas” is the most reasonable and
satisfactory explanation that has yet been

JUST as our planet Earth is a pigmy

of the Nebulosity.

of U. S. Naval Observatory

Giants and Dwarfs
Among the Stars

advanced. For any one star the period of
variability of light is as exact and in-

.variable as clockwork, one cycle of va-

riability usually differing from another in
length by less than a small fraction of a
second.

From star to star, however, there is great
difference in the length of period. Cepheids
with periods of only a few hours’ duration
are known to be in-

The Entire Consteliation Is More or Less
Enmeshed In Nebulosity.
the Nebulae or Are the Nebulae Emanations From the Surfaces
of Excessively Hot Massive Stars That Are Driven Forth by
Radlation Pressure? There Is Considerable Uncertainty as to
Whether the Nebulae Are the Progenitors of the Stars, or the
Products of Thelr Dissolution.
Are Found Assoclated With Nebulae.

Found In the Midst of Nebulosity.

Are the Stars Condensing From

Only the Bluish White Stars
Red Stars Are NEVER

very little in lumincsity from the average.

The density of these bluish colored
Cepheids never exceeds one-tenth that of
the sun and they are the densest and the
hottest of all Cepheids. The yellow Cepheids
have longer periods of light variation rang-
ing from two or three days to fifteen days
and they are cooler and less dense than the
bluish variety. They are also more lu-
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minous than blue Cepheids, a typical yellow
Cepheid being equal in luminosity to a
thousand sucg suns as our own. Since
they are cooler than blue Cepheids their
greater luminosity is due to the fact that
they radiate light from a more extended
surface, that is, they are greater in volume.
Cepheids of longest period, ranging from
about fifteen days to two months, are in-
variably red. They are the coolest of all the
Cepheids, the least dense and the greatest in
actual size. Exceptionally large giant red
Cepheids radiate as much light as ten thou-
sand such suns as ours.
The average density of
a red Cepheid variable
is only a few mil-
lionths of that of the
sun, or less than one-
hundredth of the den-
sity of the earth’s at-
mosphere at sea level
A super-giant of this
class is equivalent in
volume to one hundred
thousand suns, and its
diameter is therefore
something like forty
million miles as com-
pared to a solar diam-
eter of eight hundrad
and sixty-four thou-
sand miles. If placed
at the center of the
solar system such a
luminary would extend
more than half way to
the orbit of Mercury
and would have in our
skies an apparent diam-
eter of nearly twenty-
five degrees. In rising
it would cover nearly
one-third of the dis-
tance from the horizon
to the zenith. To add
to the weirdness of the
effect this huge volume
of deep red gaseous
vapors would pulsate
rhythmically in an in-
variable period of sev-
eral weeks’ duration, if
the theory of an inter-
nal cause of the varia-
bility of the Cepheids
1s correct.

We have noted that
the size luminosity,
density, temperature and
color of a Cepheid is
a function of its period
of variability.

The Cepheids of

. longest period are al-
ways great in volume, and low in density.
and are comparatively cool, reddish bodies
averaging several thousand times more lu-
minous than the sun. Owing to the great
extent of their radiating surface they are
the_super-giants of the universe. As the
periods of the Cepheids decrease in length
from a few weeks to a few days, a change
takes place in the size, color, density and
temperature of the stars. Cepheids with
periods of only a few days’ duration are
yellow and denser, hotter and less volumi-
nous than giant red Cepheids. Typical yel-
low Cepheids are one thousand times more
luminous than the sun on the average with
very little departure from this average for
individual stars. When we come to Cepheids
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" at varyin

Science and Invention for October, 1920

We Are Accustomed to Think That Our Sun Is a Giant, But This 1s Not the Case.
wn Sun Is An Intermediate Between Glant and Dwarf
Would Be Considered a Dwarf Sun, While the One Shown In This Illustration Is One of the Super-glants, Many of
Such a Sun Would Give About 10 Milliion Times the Amount of Light and Heat of Our Own Sun. It Would

Even Super-glant Suns. Our O

Thruout the Universe.
Take Up Nearl

Above lliustration Shows This Graphicaily, and Aiso Shows How Such a Giant Would Appear to Our Eyes.
Be Sufficlent to Wither Everything on Earth and Dr
The Picture is Simply Given as a Comparison to the Size of Our Own

Great Heat from Such a Sun Would
Order.

with periods of variability of only a few
hours’ duration we find that all such stars
are bluish in color, and hotter, denser bodies
than Cepheids belonging to the two pre-
ceding groups of red and yellow variables.
Blue Cepheids are uniformly giant suns
approximately one hundred times more lu-
minous than our sun, as is also true of the
helium or Orion stars.

It is evident, then, that knowing the
period of variability of a Cepheid we are
able to say just how luminous a body it is
intrinsically in terms of the luminosity of
our own sun. That is, we know its
intrinsic brightness, or absolute magnitude
as the astronomers call it, and we have a
means for finding the distance of such a
star, which is a matter of highest impor-
tance in gaging the scale of the universe.

A strcet light of known candle-power
will appear fainter the more distant it is
from us and its apparent brightness will
decrease with distance according to a
definite known law, so that by measuring
the light’'s apparent brightness and .know-
ing its true brightness we can find its dis-
tance from us. The same principle holds
for the stars for they are but light sources
distances from the earth. When
we once know the absolute mag-
nitude or intrinsic brightness of
a star and have observed its
apparent brightness we can ob-
tain its distance by the simplest
computation, and that is exactly
what the astronomers have done
in the case of the giant Cepheid
variables. The period of variabil-
ity of a Cepheid is observed ; the
intrinsic luminosity of the star,
which has been found to be a
function of the period then fol-
lows directly from the period. A
measure of the apparent bright-
ness of the star 1s next made
and a comparison of the two
shows the distance of the star.

It was this method that

—

Three-quarters of the Entire Sky, If That Sun Was Spaced at the Same Polint In Space as Our Own Sun.

Shapley found the distances of globular
star clusters which contain Cepheid vari-
ables of all three types, red, yellow and blue,
and which are so distant (between 30,000
and 200,000 light years from the earth) that
a star of the luminosity of our own sun, if
existent in even the nearest of such clusters
would be hopelessly beyond the reach of the
most powerful telescope in existence.

We have spoken so far of giants of the
Orion or helium type, the hottest and most
massive of all stars, and of the giant
Cepheid variables, red, yellow and blue, the
blue type resembling the Orion stars in
temperature and density and the huge red
giants being the most diffuse and greatest
in actual size of all known stars, tho lower
in temperature than the more condensed
blue giants.

How is it, then, with other classes of
stars, the hydrogen stars and the calcium
stars, which are respectively white and yel-
lowish-white stars, the class of yellow solar
stars to which our own sun belongs (type
G), and reddish stars (the K and%\/l types
of the astronomer’s classification), in which
the formation of metallic compounds testi-

fies to a comparatively low temperature?

Are these stars giants or dwarfs among the

615

There Are Dwarf Suns and Glant Suns, and
Suns.

A Sun of the Size of Planet Jupiter

Which Exist

The
the

Neediess to Sayéh e
0

Up Every Ocean and Lake In
un as Per lllustration Below.

glowing suns of our wonderful universe?

With the exception of the hydrogen stars,
which resemble the Orion stars in being in-
tensely hot and brightly luminous stars av-
eraging one hundred times more luminous
than our own sun, but with a greater range
of individual brightness, we find a most
remarkable division of each type of stars
into giants and dwarfs.

This separation of each class into two
distinct groups is not so marked in the
yellowish-white calcium class but it becomes
more pronounced among the cooler types
until in the class of red stars (known -as
type M) there is a sharp division into two
groups of dwarfs and giants with a com-
plete gulf between the two groups, wherein
no stars of intermediate size and brilliancy
appear. Dwarf red stars have only one
ten-thousandth part of the brightness of
the giants of the same class on the average.
As the similarity in the color and spectrum
of all red stars shows that unit for unit of
surface area they radiate with equal in-
tensity, this difference in luminosity is due
to an actual difference of ten thousand fold
in surface arca or ten million Mfold in vol-
ume. Red dwarfs of class M, therefore,
have only one-millionth of the volume, or

one-hundredth of the diameter,
of giant red stars of the same
class.

So far as can be judged from
data which are as yet very meagre,
stars differ one from another
very little in their masses or the

uantity of matter they contain.

he known range in masses of
the stars is from one-sixth that
of our sun to twenty times that
figure, while in intrinsic lumi-
nosity some stars are known to
differ from others ten million
fold. This great difference in
luminosity must be chiefly due,
therefore, to a difference in the
density and wvolume of the stars.

(Continued om page 650)
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Home Mechanics

Conducted By WILLIAM M. BUTTERFIELD

AUTOMATIC HOOK LOCK.

N screen doors generally thruout the

country a common hook and screw

eye is used for a lock, people often

depending upon this simple device

at night as a means of protection.
It is the easiest thing in the world to un-
hook such a fastening from the outside with
a bent hairpin or wire stuck thru the netting
—which acts as a support for this simple
house-breaking device. It is just as easy to
stop the possibility of such light-fingered
proceedings. The device here shown is auto-
matic in its operation, always locking the
hook by itself whether one remembers to
do this or not.

It consists of a round disk of wood or
metal, 214" in diameter and 4” thick,
screwed to the door frame just over the
screw eye in such a way that it swings
loosely like a pendulum. It will be seen
from the drawing that this disk secures the
hook when placed in the screw eye and falls
into position of its own weight once the
hook is thus placed. It cannot be swung
back from the outside.

The Ordinary Hook Lock Affords No

Protection hatsoever, So SImrly

Can It Be Opened From the Outside

of the Door With Either a Halirpin

or Bent Wire. The Device Here

Shown Prevents This, Aiways Lock-
ing Securely ﬁy itself.

A HOME-MADE THERMOS BOTTLE.

Our bottle consists of a glass container,
such as a fruit jar, that is water-tight at
the top, and a wooden sheath with an air-
tight cover. The size of the container regu-
lates the size of its sheath, of course, which
consists of two oblong boxes, set one within
the other as shown, and held apart by suit-
able cleats—the smaller one just fitting the
container in a loose manner at the sides and
114” longer on the inside for the cover.
There should be a space of 1%;” between
the boxes on each side and at the bottom
for the insulation of sawdust, bran or chopt
hay. The cleats hold the boxes flush at the
top. All nailed joints must be made air-
tight, using tarred string or oakum driven
into the cracks, just as tho caulking a boat.
The insulation must be tampt down firmly
in a compact mass and retained with the
four tin squares shown in the upper illus-
tration, using small nails driven part way
into the wood around their upper surfaces.
The cover is made of one-inch wood and
consists of two parts, one fitting snugly into
the top of the inner box, the other covering

The
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Xxpense.

the outer box in the manner shown: both
are nailed to each other and secured to the
outer box with bolts and thumb-nuts. The
top is provided with a handle for carrying
the bottle. Along the under surface of the
cover, over the boxes, a square of heavy
felt makes the top airtight, like a fruit-jar.
The outside of the sheath is stained or
painted if desired.

HANDY SHOE AND RUBBER CABINET.
At Fig. 1 we show a home-made shoe and
rubber case that has the advantage of being

easily made either for the bottom of a bed- -

room closet, or when more pretentiously or
carefully constructed, as a window seat. In
either case, the foot coverings are protected
from dust, allowed sufficient air to dry, and
from their position in the case, kept in their
original shape.

made first with the board held together at
the top by cleats of }4” lumber, and at the
bottom by the pieces holding the shoe-rack.
also 15” thick and 9” wide. Top, bottom,
back, front-rail and rack are nailed to the
ends as shown. An ordinary curtain-rod is
used to hang the screen or curtain. If the
case is designed as a window seat, the lum-
ber should be 4” for the top and bottom
and 1” for the cleats and rack holders. Such
a seat, covered with creton, will make a very
presentable cabinet for “milady’s” thirty-
dollar boots and pumps.

A FIRELESS COOKER.

The cooker consists of a galvanized pail
and cover with the bail or handle removed
and the handle-holders on each side bent
down below its top edge; a square wooden
box 2” wider at the sides than the diameter
of the pail and 134" longer; a wood cover
1” thick, and fastenings, cleats and insulator
as shown. The pail is the ordinary one com-
monly found at hardware and grocery
stores. The box is constructed of 14" lum-
ber made tight at the joints by caulking with

==
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For the closet form the proportions should .

be about as given on the drawing, using lum-
ber of the kind known as sheathing (14"
thick and 4" or 5” wide) with tongue and
groove, the length to be governed by the
requirements of the maker. The ends are
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tarred twine or oakum; the under surface
of cover is lined with heavy felt and the in-
sulating material is sawdust, bran or chopt

hay.

f'n order that the pail can be taken from
the box for cleaning, a jacket of cardboard
roofing or tin is first fitted and wrapt
around the pail loosely and held with a
cord; between this jacket and the box the
insulating material is put in round the pail
and rammed into a compact mass, forming
a permanent et to contain the pail and
hold the insulating body in place. The two
sustaining cleats at the bottom, and those at
the four sides, are adjusted and fastened be-
fore the insulator is installed; to prevent its
spilling it is covered at the top edge of the
box by tin or cardboard fitted to the pail and
along the edges of the box as shown, held
by small nails driven part way into the wood
above the upper surtace. Squares of sheet
iron are used between the dishes and under
the heat iron; this iron may be one or more
stove griddles piled one above the other.

To use this fireless cooker, heat the heat
iron or stove griddles over a hot flame or
fire; then place the iron and dishes in the
position shown, and fasten the cover down
either with bolts or weights.

. a v
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Practical Chemical Experiments
: By PROF. FLOYD L. DARROW

OME of the most interesting and
practical apﬂlications of Experimental
Chemistry have to do with the re-
moval of stains and the bleaching of
fabrics. Such experiments are not

quite so spectacular as fireworks and ex-
plosions, but they are usually of more prac-
tical importance. In this article I shall take
up these phases of chemical work.

Nature of Stains: The subject of stains
is a very deep one, Stains may be either
physical or chemical, or both, and the

éfﬁ::ie;ﬁ:“reagcnt's.. They are:
1. Tartaric or oxalic acid—20 grams to
100 cc. of water.

2. Five grams of bleaching powder (ordi-
nary chlorid of lime). Boil this in
100 cc. of water until a pink color ap-
pears, then filter and add 50 cc. of cold
water.

Most of the common ink eradicators con-
sist of these two solutions. In order to test
their power to remove ink, coffee, tea, fruit
and dye stains_select some such stain and
treat 1t first with solution No. 1 and then
with solution No. 2. After wetting the spot.
with the first solution, absorb the excess of
liquid with a blotting Igaper and then apply
the second solution. Rinse with water and
if necessary repeat the operation. Some-
times a persistent yellow spot remains after
the color has been removed. This is especi-
ally true of woolen goods. In such a case
rinse the goods thoroly and then apply fresh
hydrogen peroxid. %his will oxidize the
yellow coloring matter and remove it.

Removal of Acid Stains: The removal
 of the common mineral acid stains is a very
difficult matter. Hydrochloric acid does not
usually leave a stain but in order to prevent
injury to the fabric the acid should be neu-
tralised immediately with ammonia water.

Sulfuric acid, if strong at all, will char
cloth and very quickly make a hole. This

STAINS AND BLEACHES

action is due to the very great affinity of
sulfuric acid for water. Most fabrics con-
tain the elements, hydrogen and oxygen, in
proportion to form water and therefore the
acid extracts these elements leaving a
charred spot of black carbon. There is no
remedy for such a spot, unless the presence
of the acid is noted as soon as it falls upon
the fabric and can be neutralized by the ap-
plication of ammonia water. Ammonia is
pre-eminently the base to use in such cases,
because it is not strong enough to injure

\

.

the fabric itself, and it will neutralize even’
the strongest acids.

To show the action of sulfuric acid in
such cases apply a drop of the concentrated
acid to a piece of cotton goods and note the
charring effect. Repeat with woolen goods.

To show this affinity of the acid for oxy-
gen and hydrogen still more, prepare a con-
centrated solution of cane sugar and into 25
cc., of it in the bottom of a beaker pour a
few cubic centimeters of strong acid. Im-
mediately the contents of the beaker will
begin to steam and turn brown and present-
ly it will boil up and a black mass of carbon
will overflow tgne sides. See Figure 1. A
piece of wood thrust into a test tube of the
acid will char and disintegrate thruout.

The yellow stains of nitric acid are very
troublesome and persistent. As soon as dis-
covered wash the spot thoroly with water
and then apply solutions Nos. 1 and 2.
Nitric acid 1s a strong oxidizing agent and
the substitution of oxalic acid, a reducing
agent, for tartaric in this case is advisable.
But the removal of nitric acid stains is
very nearly impossible.

For the removal of any other acid stains
such as fruit acids for example, app'~ ccic
water, also alcohol if possible and th-:. {o:-
low with solutions Nos. 1 and 2.

Grease: Among the most common 1 !
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troublesome stains are grease spots. As
everyone knows, gasoline is an excellent
solvent for grease. In addition the follow-
ing solvents are excellent: Carbon tetra-
chlorid (ordinary “Pyrene” of the fire--
tinguishers), chloroform, ether, carbon d-
sulfide, ammonia water and soapsuds.
When grease spots are fresh, the applia-
tLon of French chalk will frequently absoth
them.

For paraffin there is no ready solvent.
The best procedure in such cases is to plae

sorts of solvents in my efforts tore
move them. But more efficient than th
strongest acids and bases or any of the
common organic solvents was chlorofcrm
It dissolved practically every residue.

A most difficult substance to remove su-
ally is gum. But either chloroform or :ar
bon tetrachlorid will loosen it with perfec
ease. Carbon tetrachlorid in composiior
is very similar to chloroform. Both ar
substitution products of the hydrocaba
methane. In the former case all four o
the hydrogen atoms in methane are replice
with chlorin, while in the latter only tire

of them are.

Iron Rust: Iron rust is red oxid of re
and is easily soluble in a dilute acid. 2>rc
pare a moderately strong solution of o»alf
acid, warm it and then apply with a soft
sponge. Wash with water.

Silver Stains: Stains from silver nitrd
and some indclible inks containing siive
salts are exceedingly persistent. A ten pe
cent solution of potassium cyanid, howeve.
will readily dis§ofvc such stains. But, sine
potassium cyanid is a deadly poison, it »»ur
be used with the greatest care!

Iodine Stains: The yellowish brow
stains of tincture of iodine are very cos
mon. To remove them use a dilute solutie
of washing soda (sodium carbonate) o-1
ten per cent solution of potassium iodi
Wood alcohol may also be employed.
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Paint and Varnish Stains: For these
stains use turpentine, carbon tetrachlorid
or gasoline, Follow with soap and water.
Some varnishes are easily removed with
alcohol, particularly shellac varnish.

On any of the ordinary stains not in-
cuded in this list use the two solutions
prepared, and follow with thoro washing.

BLEACHING.

A most important branch of the textile
industry is.that of Bleaching. This subject
is also of Impartance in the household and
therefore a knowledge of the chemistry of
it is desirable. “The two fundamental chem-
ical processes employed are orxidation and
reduction. The bleaching agent employed
must be selected in accordance with the
" material to be bleached. Wools and silks
will not stand the action of chlorin while
cotton will.

Bleaching with Chlorin: Chlorin as is
well known from previous articles in this
series is a greepish gas, heavier than air,
poisonous and very active. It was one of

e earliest bleaching agents to be used and
i$ still indispensable for this purpose.

To show its action arrange apparatus as

own in Figure 2. Generate the gas by

tion of manganese dioxid on concentrated
rdrochloric acid. Pass it thru a drying
wer containing lumps of calcium chlorid

d then thru a three-fourths’ inch tube

ntaining a piece of wet colored cloth and

piece of dry cloth of the same material,

parated from each other by calcium
chlorid held in place with small quantities
of glass wool. Let the excess of chlorin
bubble thru a strong solution of potassium
hydroxid. Cloth dyed with turkey red is
cxcellent for this experiment.

Now start the generator and pass the

s. In a few moments the wet piece of
cloth will have been entirely bleached while
the dry cloth will be entirely unaffected.
The ci};emical action is this: The chlorin
unites with the hydrogen in the water on
the cloth and liberates oxygen in what is
called the mascent state, i. e, a very active
state always characteristic of elements at
the instant that they are formed. The oxy-
gen unites with the color substance and
changes it to a colorless compound.

In case you are unable to provide ap-
paratus similar to that just described you
may perform the experiment with cylinders
of the gas. Fill two cylinders by allowing
the gas to pass downward into the cylinders
and displace the air. In one of the cylinders
place a piece of wet colored fabric and in
the other a dry piece. In a few moments
the wet piece will be entirely decolorized,
while the dry piece will remain unchanged.

Bleaching Inks: In one bottle of chlorin
place a piece of paper having on it ordinary
ink and in another a picce of printed news-
paper. Both pieces should be moistened.
The ordinary ink will be quickly bleached,
while the printers’ ink will remain un-
changed. The reason is this: Printers’ ink
is largely carbon and it will not oxidize
readily.

rig.

T=—3howing Afinity or Sulturic Acid for water,

Fig. 2—Bieaching Cotton Goods with Chlorin.

Bleaching with Hydrogen Peroxid: Hy-
drogen peroxid is another substance depend-
ing for its bleaching power upon the libera-
tion of nascent oxygen, and yet there is
nothing about the reagent itser that will
injure the article being bleached as there
is in the case of chlorin.

To show the bleaching action of the per-
oxid to good advantage prepare a solution
of aniline red by dissolving a very little
of the dye in 100 cc. of water. To this so-
lution add a few cubic centimeters of fresh

“hydrogen peroxid and upon boiling the color

will be, discharged. hould this fail to
happen it will indicate that the peroxid is
acid. In that case add a little sodium
hydroxid and the color will instantly dis-
appear.

f the hydrogen peroxid is made very
slightly alkaline in advance it will discharge
the color even in the cold. This reaction
also affords a good stage experiment. In
the bottom of a tumbler place a few cubic
centimeters of the alkaline solution of per-
oxid and pour into it ,from a pitcher contain-
in%a solution of anifine red.

leaching with Sulfur Dioxid: Sulfur
dioxid is a bleaching agent very extensively
used to bleach woolens, silks and straws.
To show its action prepare a cylinder of
the gas using aﬂparatus as diagrammed in
Figure 3. In the flask place dry sodium
sulfite and in the dropping funnel concen-
trated hydrochloric acid, Allow the acid
to drop slowly on the sulfite and large vol-
umes of the gas will be generated.

Into a jar of the %as lower a bright red
rose. The color will very rapidly disap-
pear. The color may then be restored by

lacing it in a cylinder of chlorin gas or

y holding it in the vapor of fuming nitric
acid. With a jar of each gas prepared in
advance these two experiments make an
excellent stage demonstration.

The color may also be restored by im-
mersing the rose in a 50 per cent solution
of sulfuric acid.

Bleaching with Hydrosulfurous Acid:
Indigo which is not bleached by sulfur
dioxid is bleached by hydrosulfurous acid.
To prepare this acid bubble sulfur dioxid,

/7G4

Fig. 3—Bleaching a Rose by Immersion in Sulfur Dioxld
Fig. 4—Generating Perchloric Acid for the Bleaching of Indigo.
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generated as already described, thru 100 cc.
of water until a saturated solution is ob-
tained. Then place in the solution a small
quantity of zinc dust and allow the mixture
to stand for a time; the zinc reduces the
sulfurous acid to hydrosulfurous, which re-
mains in solution. :

Place 50 cc. of indigo solution in a beaker
and add some of the hydrosulfurous acid.
It will be decolorized as will also a solu-
tion of litmus.

Turning Wine into Water: A very
striking color change can be had by the
bleaching action of sulfur dioxid on a wine-
colored solution of potassium parmangan-
ate.

Fill a cylinder with sulfur dioxid gas and
cover it with a glass plate. In another
similar cylinder prepare a dilute solution of
potassium permanganate. Upon pouring
the permanganatc solution into the apparent-
ly empty cylinder of sulfur dioxid it will
be immediately decolorized and changed ta
“water.”

Bleaching Action of Perchloric Acid:
To prepare perchloric acid arrange a retort
and test tube as shown in Figure 4. In the
retort place 5 grams of pure potassium per-
chlorate and pour on to it thru a funnel in-
troduced into the neck of the retort 12 cc.
of concentrated sulfuric acid. Heat gently
with a small flame and a_few drops of an
oily, fuming liquid will distil over and can
be collected in a test tube. This is per-
chloric acid.

Allow one drop of this acid to fall into
a test tube containing 3 or 4 cc. of water.
When this solution 1s added to a solution
of indigo, the latter is immediately bleached.

Bleaching Cotton Goods: A solution for
bleaching cotton fabrics can be made as
follows: In a gallon of water dissolve 3
pounds of sodium carbonate crystals. Place
this on a stove and boil for ten minutes.
Then add the contents of a can of ordinary
chlorid of lime. Stir the chlorid of lime
into the hot solution and strain thru fine
muslin or cheese cloth in to a large bottle.
Keep this bottle tightly stoppered.

Into a kettle of white cotton goods which
are to be bleached pour water and a small
quantity of the prepared solution. Upon
boiling, chlorin will be liberated and this is
the active bleaching agent. Then thoroly
rinse the goods and dry.

Bleaching Wool: One method of bleach-
ing woolens makes use of sulfur dioxid as
follows: Prepare a 5 per cent solution of
sodium bisulfite and a one per cent solution
of sulfuric acid. First wash the fabric in
the bisulfite solution and follow it with the
acid bath. This liberates sulfur dioxid in
the fiber of the goods and this does the
bleaching.

Sometimes the wool is simply washed and
suspended in the atmosphere of “sulfur
dioxid obtained from burning sulfur. It
is then washed in water containing a little
bluing.

(The next installment will appear in the
November issue.)
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How We Smell

By JOSEPH H. KRAUS

In the Upper Left Is Shown the Oifactory Bulbha Process of the Brain Projecting Forward Which Lies Directly Above the Bony Roof of

the Nose. Very

Fine Nerves Passing from the

ucous Membrane In the Nose Penetrate the Bone and Enter the Bulb as Shown In the

Middle Diagram and at the Bottom Is Shown the Way the Nerves Join or Anastamose with Each Other and Then Enter the Brain to

the Region of Smell. At the Upper Rllht Is a Cross-Section Thru the Organs of Smeli, Also Showing Sections of the Glands Whic
t the Lower Right We See the Nerve Celis wﬂ‘\

the Watery Content Found Therein.

the Olfactory Hairs Uron Them as Brunn

Secrete
ribes

Them. All These Organs Working Correctly Will Give Us a Keen Sense of Smel

LFACTORY or sense of smell sen-
sations are rendered difficult of
analysis because this function is so
closely allied with the sense of
taste, and because of the fact that

it plays but a very small part in man’s life.
Before we delve into the realm of smell,
let us first determine what the conditions of
smell really are and just what an odor is

ue to. .

Odors are emitted upon the vaporization
of a substance which diffuses in the air,
finally disseminating to the nose, where it
strikes a number of cells in what the phy-
sician calls the olfactory epithelium (skin
lining inside of the nose). The skin here is
of a yellow color, mostly composed of cells
having a peculiar column-like shape. But
lying between these cells are also found a
large number of spindle-shaped cells, other-
wise known as olfactory cells, which consist
of a bulb-like portion and a fine hair-like
process called the olfactory hair, as shown
in the illustration.

From the other end of the cell is seen the
nerve which passes upward thru the bone
into the skull and there trails into a projec-
tion of the brain called the olfactory bulb.
The nerve in this bulb then couples with
another nerve, which latter proceeds to the
brain area of smell. The counling of the
nerves is clearly shown in the lower left
corner of our illustration, and the olfac-
tory bulb and how the nerves enter it is
shown above this.

We have the lining of the nose or epithe-
lium, so-called because of the nature in
which the cells therein are arranged and
classified. This lining is also and more aptly

called a mucous membrane, because of the
fact that it contains many glands which con-
stantly secrete a watery-like substance and
keep the lining in the nose constantly moist.

A small section from this mucous mem-
brane cut transversely is shown in the upper
right-hand corner of our illustration. e
large peculiar shaped inclosures are sec-
tions of the glands and immediately above
are seen the hairs and cells which associate
with the nerves, thus giving us the sensation
of smell.

According to Brunn, the olfactory cells
are in reality merves which have hair-like
extremities. Up to the present time neither
view has been definitely determined. So
much for the anatomical part of this sense.

Let us now see how this function acts.
Experimentaly we know that if a greater or
smaller amount than normal of fluid should
be present in the upper part of the nose, the
sense of smell is very seriously affected,
being impaired in both instances. Altho the
air which enters the nose rarely, chf ever,
passes any of the sensitive cells which lie
near the top of the masal cavity, the readi-
ness with which odorous substances diffuse
in air enables us to determine their smell.

In other words, we can assume that the
nose is similar to an hour-glass, and air
constantly circulates in the lower bulb of
the hour-glass. Ordinarily, no air can be
forced into the upper part, but fine particles
of the odorous substance will diffuse into
this part and finally a smell is also noticed
there.

Altho the following order is rather im-
perfect, smells seem to arrange themselves
in the following manner: First—ethereal
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smells, these consist of fruit and other
ethers, bees’ wax and aldehydes. Second—
aromatic smells, composed of spicy smells,
camphor, anise, lavender, lemon, rose and
almond smells. Third—balsamic smells, in
which are included orange blossom, lily-like
and vanilla smells. Fourth—the amber and
musk set. Fifth—what are known as allyl
cacodyl smells, in which class are found
fishy smells, halogen (chlorine, bromine,
etc.g', and hydrogen sulfid. Sixth—burn-
ing smells, toast, tobacco, smoke and the phe-
nols (carbolics). Seventh—caprylic ordors,
in which class are cheese, sweat, etc. Eighth
—repulsive smells comprised of narcotics
and the odors of certain bugs, and Ninth—
putrifying bodies.

Certain individuals, however, are unable
to detect any odor; many are unable to de-
termine certain odors, chiefly vanilla and
violet, and the third type have hallucina-
tions of smell and are constantly smelling a
certain type of odor. Generally this sense is
very easily fatigued, but the effects of a cer-
tain odor when fatigue occurs, do not seem
to affect the cells to such an extent that they
will not notice other foreign odors.

Hence a person may be sitting in an in-
closed room all day and never notice the
foul air, but by an outsider it will instantly
be perceived. An odor is also very easily
disguised, and for that reason perfumes
have come to have a predominant use the
world over. Likewise a different odor pre-
sented to each nostril may completely dis-
guise the effect, forming a non-odorous sen-
sation or produce an entirely different sensa.-
tion than those presented, our nose being

(Continued on page 690)
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How To MaKe a Simple
Stereoscope

¥ —— -

SIMPLE one-lens stereoscope af-
fords just as much pleasure and is
just as instructive as_a similar
binocular instrument. The princi-
pal parts involved in its construc-

tion are a heavy cardboard box, an old or
part of a broken mirror and a convex lens
with a Tocus of about ten inches. The card-
board is cut as shown in the photo, the
exact dimensions depending on the focus of
the lens. The focus can be easily gotten by
holding the lens against the sun, and meas-

By DR. E. BADE

uring the distance between the lens and the
smallest circle of light thrown upon a piece
of paper.

The peephole, which is made 1§ of an
inch smaller than the lens so that a small
strip of paper will glue it in place, is made
at the upper part of the box and is about
an inch below the focus of the lens. The
mirror is attached to the slanting side and
lies directly opposite the peephole. It should
be attached at an angle of 45 degrees so
that the line of sight is deflected to the bot-

tom of the box. (See sectional view at
right.)

After the mirror has been fastened with
strips of paper, close the box and be sure
to leave a large opening in the back at the
bottom. When the box has been neatly fin-
ished, photos or pictures cut from maga-
zines are placed in the opening at the bot-
tom. If one now looks thru the lens the
pictures will appear to stand out in relief.
Only one picture of each subject is needed
for this instrument.

Novel Electric Lamp Flasher

This flasher if constructed properly
should light red, white and blue lamps con-
secutively, then extinguish and light all to-
gether, following which the same red, white
and blue are flashed over again respectively.

This flasher is constructed as follows:
Take a large cartridge fuse about two
inches in diameter and two and one-half
inches long between caps, as per Fig. L
Hole$ are then drilled in the center of caps
so that shaft can fit. Three strips of thin
sheet copper or brass are needed, three-
cighths of an inch wide, for each of tfie fol-
lowing lengths: 3 strips one and one-
quarter inches, one two inches and one one
inch. These are to be put on in the fash-
ion illustrated in Fig. 2. The three strips
one and one-quarter inches long should be
fastened in line about one-half inch apart.
These are laid over a strip connecting these
strips to cap.

n the other side of the cylinder or fuse
are fastened the other three strips. These
are so fastened that when the cylinder ro-
tatts the three inch strips or red light is
comnected first, then the two inch, or white
light, followed by the one inch or blue light,
suceeding which all the lights go out at
orge.

These strips are also connected to cap.
Th fuse which is soldered to shaft by the
caps, is supported on an axle or shaft with
a fupport at each end connected with the
bisding post. Three more strips are used
fot brushes. These strips are not to be
caanected to each other in any manner.

soss i g or ;
o W‘”‘”’”’i
\, 7
N.astor rew-”
g1 rig 2

A Very Effective Electric Lamp Flasher Is
Shown In the Accompanying Drawing. It Is
Made from a Discarded Fiber Fuse Shell.
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They are fastened to a small fiber block by
the side of the cylinder. The cylinder is
rotated by means of a small electric motor
operated on two batteries with a worm gear
on its 3haft and a small gear wheel on the
shaft of the flasher.

A small rheostat is used to regulate the
speed of the motor. The worm gear, shaft
and gear wheel from a Mysto erector sei
work very well. There are three 3%-volt
colored lamps used, red, white and blue re;
spectively. The connections are showg .
clearly in the diagram. The flashing mech-
anism can be put in a small box and the
lamps in a store window or on the wall
This makes an attractive little patriotic dis-
play which no doubt will win the approval
of everybody.

The detail and general idea so far outlined
for constructing a novel electric lamp flasher
from a discarded fiber fuse tube, is just the
beginning of a whole host of practical ideas
which the electrical experimenter or embryo
electrician will be able to readily work out.
Some of the prettiest effects imaginable are
readily obtainable at little expense by means
of home-made switch flashers of this type.
The flasher drum need not be driven by a
battery motor, if you are using battery power
to light the lamps, and thus exhaust the
battery owing to the notoriously low efii-
ciency of battery motors,—but instead, the
switch drum may be rotated by an old alarm
clock spring motor or by any other form of
mechanical motor.

Contributed by HAROLD L. OSTERBY.
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Building “Your Own”™
Phonograph

N the first part of this article describing
how to build your own phonographs,
the important details of motors and
speed regulators, as well as sound cham-
bers or horns, were described in com-

plete detail. In the present article, we will
concern ourselves with one of the most vital
parts of the talking machine, namely, the
tone-arm and reproducer, or, as it is some-
times called, the sound-box. In this cate-
gory also comes the consideration of modu-
lators or sound mufflers, for regulating the
strength of the sound transmitted thru the
horn or amplifying chamber to any degree
desired.

THE SIMPLEST REPRODUCER.

For those interested in the experimental
side of phonography, reference may be had
to Fig. 1, where two of the simplest talking
machine reproducers are illustrated. The
one at the left comprises an ordinary
wooden shingle, the harder the wood the
better, and in one corner of which is pushed
an ordinary steel phonograph needle. The
writer has tried this with very interesting
results, the entire shingle vibrating with
sound and giving very articulate reproduc-
tion of the music. The shingle may be held
between the fingers at the upper corner, or
else suspended and balanced carefully on a
thread or string, when it will be found that
the groove on the record will propel it
across the latter as the turn-table rotates.

One of the earliest forms of reproducers
and sound amplifiers is that shown at Fig. 1,
and this may still be found on some of the
cheap phonographs sold on the market today.
Here the horn is suspended or pivoted so
as to move freely across the record when
propelled by the needle in the groove, while
the diafram, composed of mica or fiber, etc.,
is firmly clampt between two rings, or else
spun into a ring, at the smaller end of the
horn. A suitable stylus arm is usually fitted
in the manner shown and standard needles
are used.

SPEAKING OF TONE-ARMS.

Figures 2, 3, and 4 show three distinct,
yet different, ideas in the construction of
tone-arms. One of the most important fea-
tures to be watched in any phonograph tone-
arm is the weight cxerted on the stylus
needle, and in turn upon the record groove.
This must not be too great, or the records
will soon become “choppy,” owing to the
breaking up of the grooves, and also due
to wear and scratching. Some tests made on
a number of standard phonographs by the
writer, brought out the following facts,
which will be of interest to all phonograph
enthusiasts, whether for operating a stand-
ard machine, of which there are 40 or 50
different makes and more on the market just
now, or building one of their own.

The average pressure exerted on the
stylus needle of the best commercially built
phonographs today, such as the Victor and
Columbia, is about 44 >unces; as these com-
panies have spent a “King’s ransom’ in per-
fecting the phonograph to its present stage,
we can rest assured that with standard rec-
ords, this is the optimum pressure and one
which should not be exceeded, except by a
small amount in certain cases, perhaps.

Where an extra large sound-box is used
with a large diafram, say, one having a
diameter ot 234 inches, as is the case with
several commercial machines, the excessive
weight exerted on the stylus and on the

PART 2

Full Details Describ-
in% How to Build
one Arm and
Reproducer

record may be counterbalanced with a coun-
ter-weight or else by a spring fastened to
the base of the tone-arm and arranged so
as to counteract the pressure, which in one
case measured 8 ounces, so that eventually
the pressure on the stylus when measured by
a postal scale placed under it, measured but
414 ounces, the average standard pressure.

At Fig. 2 is shown the extreme simplicity
of the Columbia tone-arm, which provides
the usual two degrees of movement, that is,
vertical and horizontal. The moving joints
are made to have a very good mechanical fit,
and the degree of movement is limited by a
set screw threaded thru the outside collar,
usually, and the tip of this screw caused to
move back and forth in a slot in the smaller
end of the arm in each case—all of which is
clearly shown at Fig. 2. This diagram also
shows the horizontal movement A-B of the
tone-arm when the latter is centrally lo-
cated with respect to the turn-table on the
average machine. As will be seen, this
movement is not so great as might be im-
agined, and simplifies the construction of
the arm if you are building one yourself.

A standard form of tone-arm which is
sold by many of the phonograph houses
supplying parts for the building of home-
made machines, is shown at Fig. 3. With
the Victor and Columbia machines, it is not
possible to reverse the sound-box or throw
it over as in some of the other machines, in
order to play hill-and-dale records such as
the Pathé. However, there has recently been
put on the market several attachments, sell-
ing as low as one dollar, with a saffire ball
complete, by which Pathé or other hill-and-
dale records can be played on a Victor or
Columbia machine. Several of the ma-
chines on the market, including those fitted
with the tone-arm of the type shown at Fig.
3, play any style of record. The two posi-
tions of the sound-box and needle holder
are shown clearly in the figure. When play-
ing hill-and-dale records, a round saffire
ball point must be used, and this costs but
sixty cents and fits in any standard needle
holder.

A saffire ball possesses the advantage
over the pointed steel needle in that it will
play as many as 1000 records, without
scratching or injuring the record surfaces,
as a scientific test of the stylus of this
machine has demonstrated. A new steel
needle should be used for each record, or
one needle used for playing the two sides
of the record; and i? you should want to
be real careful about it, it is best to preserve
your record by using a new steel needle for
plz_nlymg each side.

he construction of the tone-arm illus-
trated at Fig. 3, is evident from the draw-
ings. The diameter of the throat at the
base of the tone-arm where it fits over the
opening in the wooden shelf, is about 134
inches on the average, and from this diam-
eter it slowly tapers or decreases downward
to the point where it enters the sound-box,
and here it may have a diameter of about
1 inch to 34 inch. In the Columbia and
Victor tone-arms, the arm itself is made of
drawn metal, usually brass, and expands
progressively from the sound-box to the
base of the arm. -The trouble with a great
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many of the cheap tone-arms is that they
are made of cast metal, and also their
joints are poorly fitted. The greatest cri-
terion whereby to judge the efficiency of any
tone-arm, no matter of what make, as
pointed out by Prof. D. C. Miller of the
Case School of Applied Science, of Cleve-
land, in a recent conversation with the
writer, is that it shall be thoroly air-tight,
in order that the vibrations set up by the
column of air within it shall undulate, swell
and amplify as they progress down into
the sound chamber in a faithful and natural
manner. This cannot be the case when
there are bad air lcaks, due to poor joints
along the length of the tone-arm at any
point, and on certain notes, harmonics may
make cheir presence severely noticeable, or,
in other words, some of the notes will be
harsh or perhaps “flat”, depending upon the
position of the leak hole and the record
being played.

One of the latest developments in tonc-
arms are those made entirely of wood,
which gives a very faithful and mellow re-
production, especially on musical selections.
These are supplied on one of the best com-
mercial machines and are also available
from phonograph parts companies. Due to
their weight they should be mounted in ball
bearings in all cases, at their base, and if
necessary be very careful and keep it bal-
anced so as not to exert excessive pressure
on the stylus or needle. If you are in-
genious, you can make one yourself out of
good hard wood such as mahogany or wal-
nut. The method used in one commercial
tone-arm .for swinging the reproducer over
and off the record by means of a tubular
valve is clearly shown at Fig. 4. The po-
sition of the ball bearing ring at the base
of the pivot tone-arm, when used, is also
indicated.

CONSTRUCTION OF SOUND MODULATORS.

Three distinct and more or less efficacious
types of sound modulators or mufflcrs are
shown at Fig. 5, A, B and C. The one
shown at A is used on several machincs.
including the Conried phonograph. It is
simply a sliding valve affair, the valve being
made of a piece of wood with a circular
hole cut thru it. Sliding this hole into
register with the tone-arm and sound am-
plifier chamber gives a maximum sound,
while if this valve is moved to the right, the
opening becomes smaller and smaller until
the sound is a minimum. Movement of the
valve is transmitted thru a small metal rod
with a button on it, extending thru to the
outside of the cabinet.

The arrangement shown at “B” is used
on one of the well-known commercial ma-
chines, and those desiring to have a flexibly
controlled cord, three to four feet long, ex-
tending from the side of the phonograph
cabinet so that they just push the button
on the end of the cable and modulate the
tone, can utilize this or a similar principle.
A flexible shaft explains the way this trick
is worked, the inner end of the shaft mov-
ing the wooden or felt covered conical
plunger or valve up and down in the throat
of the amplifying chamber; when this valve
is all the way up, it blocks off the chambet
completely. This style of valve has the
advantage that it reduces the area of the
sound chamber evenly in any position and
not unsymmetrically or all on one side ag
is the case at A,

(Continwed on page 698)
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A Home-madel Volt-Ammeter :

By EVERHART TURNER .

Here is a description of my home-made piece of steel (to be magnetized) is also wound with two layers of bell wire and

volt-ammeter.

For the first type a brass fastened. It is 114” long by 14” wide, %4” on top of that we wind five layers of No.

box is made for the windings, top and thick. Bearings, No. 8, are then made of 38 gage insulated copper magnet wire. It

T[)“H

41"

o

Fig. 1

Amp. mire
%

,f
—

bottom ends, 1¥4" x 314", as shown in
Fig. 3; the inside portion to fit core is
1” x 134” and 17 deep. When finished
it is first wound with three layers of bell
wire. When that winding is complete, a
coat of shellac is applied and when dry
five layers of No. 38 cotton-covered mag-
net wire is wound, leaving about five
inches of wire for connection as shown in
diagrams.

It is then tested with a compass and
the negative end of the coil turned down.
The hand is then made of aluminum 434"
long with a piece of brass, No. 7, fas-
tened at the end, 34" up from the weight 5.
An axle is soldered in place. This axle
must be made of aluminum, No. 6, 1” long
and 1/16” in diameter. On the axle a

brass. There are two supports 1”7 high
and 1”7 wide, countersunk on both sides
so that the axle 6 will swing easily be-
tween them. It is then placed in the mid-
dle of the coil as shown in Fig. 3 and
held in place with two brass screws, No. 1.
It is put in a suitable box and three bind-
ing posts connected to it as shown in the
diagram. The meter is then ready for cali-
bration, as glainly shown in Fig. 4, for
design No.

VOLT-AMMETER NO. 2.

Here is the description of volt-ammeter
No. 2. First we make a bobbin; Fig. 3
clearly illustrates the same. The ends are
of hard rubber No. 6 and the brass tube,
No. 5, is then fastened in place. It is

is connected to the proper binding post as
shown in Fig. 1. The roller is constracted
of wood and placed on the axle. The hand
is placed on the front of the roller. It is
made of aluminum and is 4” long as shown
in Fig. 2. A spring No. 13 is fastened
to the roller to hold it in place and to
register on zero when no current is ap-
lied to the meter. A piece of silk thread
1s placed on the roller No. 4 and fastened
to it. On the other end a piece of steel
No. 7 is fastened. It is then placed in a
box and two pins are fastened in place to
guide the thread and weight into the core
ole. The apparatus is then ready for cali
bration as shown in Fig. 4. The diagram
is all that is necessary for the instruc-
tion. ?

Making a Hand-Type Telephone

I give herewith a description of a hand-
type telephone, which can be made with the
help of a small wood lathe, or, if a lathe
is not available the shells and flanges may
be made square instead of round in shape.

The diafram of the
receiver is made of
tin-type tin, while the
diafram of the trans-
mitter is made of
either tin-type tin or
mica.

In making the
transmitter instead of

sing carbon granules
ame tops of two old
battery carbons are used of the shape and
size of those in the drawing, the smallest
being attached to the diafram and the other
to the bottom of the hollow in the shell.

The shells and flanges of both transmit-
ter and receiver are turned out on a lathe,
or, as I have mentioned before, they can be
made square. The hollow space in the
shell, which contains the carbons or mag-
net, is made with an extension bit, and
should be large enough to hold the carbons
or magnet without touching the sides and
deep enough so carbons or magnets fit as
illustrated in the drawing.

.The core of the magnet is made of an
annealed iron bolt with fiber washers spaced
3 inches apart, the bolt being about 5/16

By JORDAN BAUER

in. in diameter; a magnet of this size
should be wound with 375 ft. of No. 33
B. & S. gage wire, which gives 75 ohms

resistance (the right resistance for a tele-
phone receiver). This wire should be in-

8rgss caps
ing corgon
/] E
=0

We Often See the Hand-Type Telephone Similar to That Used

rimenter Does Not Usually
rpe of Instrument. The

Writer of the Present Article Shows a Clever

Type of Telephone, Complete With Microphone and Recelver, All

From Wood. Here is the Way to Bulld Such a 'Phone in a Very

The Simple Carbon Microphone Shown May Be

in European Countries, But the Ex
Care to Pay the Price Asked For This T

Simple Manner.

Used, But Best Results Are Invariably Ol:;:lned by Usin
arbon
All Telephone Hand-Books.

ard, Polished Carbon Granules in a C
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sulated. The finished magnet is attached
with a rubber washer between it and the
shell as shown in the drawing.

The handle connecting the transmitter
and receiver is made entirely of wood

For carrying on con-
versation, two of these
hand-type telephones of |
the pattern illustrated
and described are used
To make a first-class !
job of this instrument
the microphone should '
be made somew h at
after the fashion of the
standard types with
which the reader s
undoubtedly  familiar,
or which can be found
described in any tele
phone handbook. Om
of the principal thing
which the young tele
phone expen'tq_gntg
will find when building
his own _telephone ap
paratus is that it doe
not pay to monke
around with “cmheg;
carbon particles. By
some polished carbos
granules from tel€éphome
or electric companies

Way to Bulld This

Stand-
Cup, as Shown In

-
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Hammering Electrons Out of Matter
By HAROLD F. RICHARDS, Ph.D. :

TRANGE it is that the oldest known
electrical phenomenon is the last to

be explained. The spinning wives

of ancient Phoenicia knew that their

. amber spindles, rubbing against femi-
nine garments, generated a strange power
by virtue of which they clutched up threads
and leaves as if by invisible talons. As
early as 1730 the Wizard Bose set up in
Germany a huge glass globe revolved rap-
idly against leather pads, and with the
electricity thus generated knocked over at
one crash twenty of Frederick’s best sol-
diers. He invited guests to a banquet
table, and filled them with amazement as
they saw electric flames break forth from
every dish and flower and wine glass. He
had insulated the table on cakes of pitch

and connected it to his enormous friction
machine operating in an adjoining room.
He introduced his guests to a fair fore-
runner of Theda Bara, whom he had in-
sulated with rubber soles and electrified
with his friction machine. When a hand-
som¢ gallant essayed to kiss the lady’s en-
ticing lips, the electric shock which he re-
cetv&cll must have caused him to conclude,
as Kipling did later, that “the female of
the species is more deadly than the male.”
WHY RUBBING PRODUCES ELECTRICITY.
Since the days of Bose, induction, X-rays,
radioactivity, wireless and countless other
electrical phenomena have been discovered
and, after a fashion, explained, yet at the
present time electrification by friction is
litfle understood either by scientists or by
laymen. Many people believe that friction
1 produce electricity upon only a few
substances, such as amber, glass and hard
rubber, but the fact is that any substance
wil be electrified if rubbed with any other
miterial, provided only that one of them
istan insulator. Whittling a pencil, sweep-
ig the floor, grating chocolate, polishing
férniture and bowing the strings of a vio-
liy all generate electricity. ven metal
c# be electrified by friction if it is held by
at insulating handle and rubbed with a
diy insulator, as silk, leather or rubber.

i N

Until recently scientists themselves have
been almost as much at sea as the public
regarding the nature offfelectrification by
friction. It is well own that if two
dissimilar metals are pfaced in contact, and
then separated, they will be found to be
electrically charged, even if they have not
been rubbed together. The difference of
potential is in some instances nearly a volt.
It was formerly held that this electricity
was due to a chemical action occurring be-
tween the two metal surfaces and whatever
gas they had absorbed from the air, just
as in a primary battery, and there are many
who still entertain this view. At present,
however, the electrical energy of this con-
tact effect is considered by most writers to
come from the motions of the free clec-

trons, which are in a vibratory state inside
the metals. These are the same electrons
whose free motion in metals, under the
action of an applied voltage, constitutes the
electric current, which produce X-rays by
their collision with the target in a Coolidge
tube, and which are known as beta rays
when they are spontaneously shot forth
from radium. If copper, for example, has
more free electrons in a cubic inch than
zinc, there will be a greater electron pres-
sure in the copper than in the zinc, and,
if these two metals are placed in contact,
electrons will pass from the copper to the
zinc, so that the copper will become posi-
tively charged and the zinc negatively. This
diffusion will continue until enough nega-
tive electricity has accumulated on the zinc
to repel any more electrons that may be
urged towards it by the electron pressure.
Since the substance which possesses the
greater concentration of free electrons is
the better electrical conductor, a metal
always becomes positively charged when
placed in contact with a metal that s a
poorer conductor than itself.

Attempts have been made to apply this
same theory to the problem of the elec-
trification of insulators by friction, on the
assumption that the rubbing merely serves
to bring the molecules of the two sub-
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stances into closer contact. The electrons
in an snsulating substance do not move
freely, so that the rubbing is necessary to
bring the two surfaces sufficiently close to-

ther to permit the passage of electrons
rom one to the other. According to this
view, a metal ought always to become posi-
tively charged when rubbed with an insu-
lator, for the metal has an enormously
greater number of free electrons than the
insulator, and, therefore, ought to lose
electrons to the latter. But experiments
have shown that this is not always the
case, and the results are clouded by erratic
variations, so that certain experimenters
have concluded that electrification by fric-
tion is entirely different in nature from
the contact electricity of metals, and the

view has been advanced that in some man-
ner part of the energy of friction is directly
transformed into electrical energy.

It occurred to the writer that this puz-
zling question—why rubbing produces
electricity—might be answered if amother
means could be found of obtaining on the
same surfaces an electrical charge of the
same magnitude as that due to friction.
The problem seemed to resolve itself into
the question of finding whether there is
a natural tendency for a metal to give up
electrons to an insulator. If the electron,
or contact, theory of frictional electricity
was true, it seemed evident that if we could
get the two substances, say a piece of brass
and a piece of hard rubber, sufficiently
close together, then it ought to be possible
to obtain the same electrical charges with-
out friction as are obtained with friction.
If this effect could be found, then there
would no longer be any doubt that elec-
trification by friction i1s of exactly the
same nature as the contact electricity of
metals, and the electron theory of the con-
stitution of matter and electricity would
be further strengthened.

POUNDING ELECTRICITY OUT OF MATI'ER
In order to test the truth of this idea,

(Continued on page 656)
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AUTOMATIC “MAIL” SIGNAL.

All that is necessary is a flat brass or
German-silver spring about 2 or 3 inches
long and about 14 inch wide, a vibrating bell
differing from the sound of the house bell,
or buzzer, a switch, and sufficient wire to

No.2

The Accompanying Photograph Shows In De-

tall the Method for Constructing An Auto-

matic Signal for Notlfylng One That Mall
e

‘No.!

Has Been Drbpt Into ti Letter Box.

reach from the letter box to the room where
bell is to be installed.

The spring is bent as in Fig. 1A with two
holes as in 1B. The spring is then fastened
to the top of letter box as in Fif' 1ats,
with end T (Fig. 1A) 1/16 inch trom drop
shutter D. When the shutter is pushed in
the circuit is closed.

Fig. 2 shows how to connect alarm on
house battery. The house button battery
wire is grounded to letter box frame B. A
wire is then run from spring D to switch A,
which may be conveniently placed next to.
door-opener push button. Switch A is con-
nected to one binding post of special bell.
The other binding post is connected to cor-
responding binding post on house bell.

Contributed by LOUIS J. ALBERT.

MINIATURE LAMP SOCKET FROM
SEPARABLE PLUG CAP.

Herewith is a description of a lamp
socket made from a separable attachment
plug cap as shown at A. One of the lugs
is cut off and the other is bent down, as
shown at B. A piece of No. 14 copper
wire is coiled around the base of the lamp
so that the lamp may be screwed in and
out. One end of the wire is fastened un-

-C- -8
/

. Colofr s g/
Rrmwyy soew for Lose o kmp

This Lamp Socket Is Made From a Separabie
Attachment Plug Cap, Full Description of
Which Is Given in the Above Article.

der a screw head as in B. C shows the
bottom view of the completed socket. Con-
necting wires are fastened under screw
heads A and B

Contributed by HORACE R. BROKAW.

YALE LOCK DOOR OPENER.

The accompanying drawings show a very
simple and accurate method of construct-
ing a magnetic door opener for door equipt
with a Yale lock. Procure a piece of brass
tubing 6 inches long by 15/15 inches. Two
pieces of wood cut as per drawing one—
the straight side to fasten on door and to
be screwed on. Let brass tube extend 2
inches outside of spool on one end. Make
iron core from old bail band iron or stove
pipe, using fifteen pieces and extend same
out 14 inches with holes.

Rivet all together and file to fit tube,
putting long strip with holes in center or
core. Make rod out of old No. 4 wire.
Use a rod between the core and iron. An
old dry cell nut may be employed. Make
hole in wood block large enough to slide
freely on iron rod. Use No. 32 cotton
covered wire; put on 2,000 turns. First
wind on 1,000, then give a coat of shellac.

"Let dry for ten hours, then shellac again.

Finally cover with black paper.

By the Use of the Magnetic Door Opener

Here Shown, It Becomes a Simple Task to
Open Any Door Fitted With a Yale Lock.

Bore 3/6-inch hole in finger bolt of lock
at bottom and 14 inch to right of center.
Put in wire hook. Tie strong string .to
holes in core. For binding post use old
dry cell binding post. Wind all wire in the
same direction. Then hook on 110-volt
line. Wire to door bell.

Owing to the simple construction and low
operating cost of this magnetic Yale lock
opener, it ought soon to win popularity.
Those desiring to use this magnetic door
opener on battery current, can wind it with
considerably heavier wire in order to adapt
it to the lower voltage, If the spool is
wound full with about No. 22 B. & S. gage
cotton covered or enameled magnet wire, it
will give a good strong pull on 8 to 10 volts
battery current. The pushbutton for con-
trolling the solenoid can be located wher-
ever desired.

I have used one like this for two years
and have found it very satisfactory.

Contributed by BERNARD McGEE, E.E.
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A “RENEWABLE” FUSE PLUG.

Take a fuse rlug that has been burned
out and carefully remove the brass cap,
mica and pieces of wire. Now get a small
glass jar with a screw top. One that has
contained vaseline will do very well. Cut
a hole in the cover the same as the one
in the cap of the plug. Solder the cover

This Shows
a Renewable
Fuse - Plug
Which Con-

Bottie With
Its Metal
Top Turncd
Downward,
Cutting a
Hole in the

as the One
in the Plug.

DR

to the cap as in the drawing. Solder two
pieces of well insulated wire to the ter-
minals of the plug as shown and slip the
brass cap and cover over them and fasten
as originally. Now solder two of the zinc
binding posts of a dry cell to the free ends
of the wires and connect them with a piece
of fuse wire of the desired size. Screw in
the glass jar which acts as a cover and use
as an ordinary fuse plug. When burnt out,

* put in a new piece of fuse wire. ’At's all'

Contributed by O. P. MEAKER.

“SNAP” SWITCH FROM OLD
.. SUSPENDERS.

The accompanying drawing shows a sim-
ple snap switch, with the accent on the sim-
ple, made from parts of an old pair of
suspenders, and which I have found very
handy in connecting wire to various instru-
ments, etc.

Fig. A shows part as taken from sus-
pender. In figure B leather part is cut out
along dotted lines; and wires are soldered
to metal parts at points X. To connect
circuit, snap one to the other. It's a snap'

Contributed by

JOHN J. SPAULDING.

Fl6.A

Wires F16.8 . ‘

Switch’” Consists of a Wire Coa.

ach Suspender Button, the Dotted |

Indicatin the Points Where tNg 1
Leather Is Cut Out. ;

This “SnaE
nected to
Lines

T J‘
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$10.00 Prize—“Perpetual Motion’” Again

ferent answers to your “Perpetual Mo-
tion Prize Contest.”
The first prize is allotted to Mr.
Burgin, who claims that your first per-
petual motion device will not work because
of the buoyancy of the rubber chambers
being the same on either side.

According to Boyle’s law, this would
mean that the pressure of the imprisoned
air is the same whether the weight be
crushing the rubber cylinder down or
whether it be stretching it lengthwise.

Surely this is incorrect. Assuming that
the cylinders contain air at atmospheric
pressure and are immersed in the atmos-
phere, when the weight presses down the
top of the cylinder the walls bulge out and
the cylinder assumes the form of a barrel—
when a state of equilibrium is reached.
(See Fig. 1.)

The pressure of the imprisoned air on
the top surface of the cylinder is sufficient
to countg¢ract the push of the atmosphere,
plus the push of the weight—thus the pres-
sure of the imprisoned air is increased.

On the other hand, when the weight is
suspended at the base of the cylinder the
tendency is to lengthen the cylinder; thus
increase the volume of the imprisoned air
and decrease its pressure. (See Fig. 2.)

The outside atmosphere will push in the
walls of the cylinder and create a waist.
Finally, when a state of equilibrium is
reached, the interior push on the bottom of

IN your February issue you publisht dif-

Cutting Clock Gears

Being a “Bug” from way back, I am very
much interested in the “How to Make It”
department of your paper. Making an
Electric Clock interested me considerably,
since I made a Grandfather’s clock some
vears ago. Even the wheels I cut, and the

-C
ria

G "”m Fig. 1.

Some Clever Ideas Are Presented in the Ac-

companying Article by Mr. Richards, De-

scrbing How to Cut Home-Made Clock Gears.

A $mall Lathe Is All That Is Required in

Order to Perform 1';'h|. Work in a Creditable
anner.

method I used is very simple, and if any
of the other “Bugs” will follow my way of
making them they will be pleased with the
resalt, I am sure. I will say, to start with,
tha I have a lathe, one made by “yours
truly,” every bit of it, slide rest and all. It
is yot a beauty, I admit that, but it is rigid
anj the live center is true and in the right
plaxe, the most important thing.

Prom the family gas stove I took a round
shet-iron plate, seven inches in diameter,

4

By A. dA’ABRO

the cylinder will be equal to the atmos-
pheric push on the bottom, minus the
weight, thus the interior pressure is re-
duced.

I am assuming for simplicity’s sake that
the bottom and top of the cylinder are rigid
and only the walls elastic.

Three Phases of the Recent Perpetual Mo-
tion “Water-Bucket Machine’ Which Formed
One of the Probiems of the Prize Contest
Some Months Aso. Mr. d’Abro Offers a Ten
Dollar Prize ($10) to Anyone Who Can Give
a Successfui Explanation to the Questions
He Here Propounds. AIll Answers Must Be
in the Editor’'s Office by October 15, 1920.

In short, according to Boyle's law the
buoyancy cannot be the same on both sides
and the device must rotate—and yet, of
course, it will not!

May 1 suggest a slight modification of

secured it to the face-plate and turned it
true and drilled a 3§-inch hole in its center.
I drew a line across the plate thru the cen-
ter, dividing it into two”halves; on one of
the halves I placed a protractor, carefully
clamping it in place, and cut 180 notches in
the rim, repeating the same operation with
the other half. Now I had a guide plate
with 360 marks; this plate will guide the
cutting of any wheel from a grandfather’s
clock down to a one-flea-power wrist-watch.

Fig. 1-A represents the guide plate. B is
a spring restin% in a notch in the edge hold-
ing it rigid. is an arbor moving freely
in supporting arms. At d, d, are two short
pieces of flat iron connected rigidly at E, by
a bolt run thru a gas pipe five inches long.
F is the block screwed securely to C, this
whole guide frame to be fastened to tool
post at G. '

Fig. 2. This shows the cutting device.
lis a Jziece of round iron 5 by 1 inches
centered and turned true; a small wooden
pulley is fastened at 2. The cutting tool, 3,
1s a piece of 3/16 round tool steel, 214 inches
long, filed flat at one end and then very
carefully filed to the shape of a tail, hard-
ened and tempered to a pale straw color. A
3/16-inch hole is drilled thru arbor with a
loosessleeve, 4, forced against the tool by a
nut,

With a countershaft and two pulleys as
shown a speed of several thousand revolu-
tions per minute is easily obtained; the
faster it runs the better it cuts. Feed
slowly.

I bought sheet brass !4 inch thick for the
big power wheel and a little less for the
others. I cut a square with a hack saw,
fastened the corners to the face plate and
turned the blanks round.

The escape wheel is three inches diam-
eter, thirty teeth, controlled by a seconds
pendulum. The hour, minute and second
hands are all moved from the center; the
second hand, being the largest, making big
strides for each swing of the pendulum.

Contributed by G. RICHARDS.
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your highly.ingenious device? Instead of
rubber pockets let us consider metallic cyl-
inders in which pistons can run without
friction, and let us fix the weights to these
pistons and place rings at the extremities
of the cylinders to prevent the pistons from
slipping out. Let us suppose that the cylin-
ders contain no air, and let us place the
device in water. .

When the weights press down the pis-
tons toward the bases of the cylinder, the
pistons will come in contact with the bases
of the cylinders, since no air is inter-
posed—when the weights pull the pistons
down away from the bases of the cylinders
the pistons will glide down to the other ex-
tremities of the cylinders until arrested by
the rings. (See Fig. 3.) To obtain this re-
sult it will be necessary for the weights to
be of sufficient magnitude to overcome the
cumulative effect of the atmospheric pres-
sure, plus the hydrostatic pressure—theo-
retically, at least, this is possible.

In this modified form the increase in vol-
ume and thus of buoyancy of the cylinders
is manifest, and the device should undoubt-
edly rotate. If not, why not? .

(%ould any of your readers explain the
reason? I hereby offer a ten dollar prize
for the best answer. .

(Ep. NotE.—Mr. d’Abro has deposited the
$10.00 prize money with us. Send all let-
ters of cxplanation to Perpetual Motion
Editor, SciEnce & INVENTION, 233 Fulton
St., New York City.)

High Frequency Buzzer

A base board is first prepared, about
6 in. x 6 in.,, upon which the instruments
are to be mounted. An ordinary polarized
bell ringer from a telephone set is strapt
to the board and is to be connected to a fuse
block, push button and current reducer.

The current reducer may be made by
cutting the large end off of a burned out
electric light bulb, and filling the remain-
ing part with a weak solution of sulfuric
acid and water. The lamp is then screwed into
a porcelain socket and secured to the base.

The Drawing Above Shows a Novel Form

of High-Frequency Buzzer Constructed From

a Polarized Ringer Movement, Together

with a Lamp Resistance Filled with a Diiute

Solution of Sulfuric Acid and Water and
Operated on A. C.

This buzzer may be operated on 110 volts
alternating current and will give a high-
pitched note in the receiver when used as a
tester. It does not work on D.C. current.

If it is desired, the clapper may be filed
off close to the armature. Connections to
the receiving set are made from the arma-
ture to the ground side of the aerial switch.

Contributed by W. F. CURRENT.
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A PNEUMATIC TROUGH.

Take a flower pot saucer and drill a
hole in the center of it, if there is not
one there already. A slot must be cut
in the side of the saucer wide enough for
a glass tube to pass thru. The saucer is
then placed in a pan and connected up as
shown in the illustration. (A) is a pan

How to Make a Pneumatic Trough for Chem-
ical and Other Experiments Is Here S8hown
in a Simple Manner.

which is to be filled with water, (B) is
the delivery tube and (C) is the flower pot
saucer.

i Contributed by

. FREDERICK REYNOLDS.
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INK FORMULAS.

Inks that appear thru heat:

1. A solution of caustic potash.

: 2. A solution of hydrochlorate of am-
monia, in proportion of 15 to 100.

A weak solution of copper nitrate be-
comes red when heated.
{ 4. The juice of lemon, orange, onion or
artichoke may be used.
" 5. Cobalt chloride solution can be used
on rose colored paper.

Sulfuric acid, diluted, may be used.
If too strong it will destroy the paper.

7. A slightly alcoholic solution of bro-
mide of copper appears when heated and
.disappears when cold.

8. A very dilute solution of perchloride
of copper becomes yellow when heated.

9. Digest 1 oz. of oxide of cobalt, at a
gentle heat with 4 oz. nitromuriatic acid
until no more will be dissolved; then add
1 oz. salt (Na Cl) and 16 oz. water. This
becomes green when heated.

10. Put in a vial ¥4 oz. distilled water,

1 dr. potassium bromide and 1 dr. pure
copper. This becomes brown when
heated. :

11. When a solution of acetate of
protoxide of cobalt contains nickel or iron
it is green when heated; when pure it is

yellow.

112. Milk or buttermilk may be used as
‘inks.

13. Boil oxide of cobalt in acetic acid.
If salt is added the writing will be green
when heated; if nitre it will be pale rose.

14. A weak solution of nitrate of mercury
becomes black when heated.

Inks that appear thru light:

1. Chloride of gold forms characters
which appear when exposed to daylight for
one hour.

2. Write with a solution of 1 part silver
nitrate and 1,000 distilled water. It be-
coril:es slate color when exposed to day-
light.

Inks appearing thru Reagents:

~ 1. Use a solution of acetate of lead and
distilled water; the letters appear black
when dipt in an alkaline sulphide solution.

2. Chloride of gold, as ink, becomes
brown upon passing a solution of per-
chloride of tin over it.

3. An ink of gallic acid becomes black
thru a solutién of sulfate of iron, and
brown thru some other bases.

4. When starch is used as ink and iodine
vapor is passed over it the writing becomes
blue. It disappears under the action of
hyposulfite of soda in proportions of 1 to
l& Iodine in solution may be used.

5. Characters written with a 10 per cent
solution of nitrate of protoxide of mercury
becomes black when moistened with liquid
ammonia.

6. Characters written with a weak solu-
tion of soluble chloride of platinum or
iridium becomes black when the paper is
submitted to mercurial vapor.

7. Potassium iodide 1 part, water 8
parts; to devclc;ﬂ apply a solution of mer-
curic chloride; the writing will appear red.

8. Boil starch and a small amount of
potassium iodide. Chlorinc vapor or ozone
(0s) will develop it.

9. Write with a solution of ferrocyanide
of potassium; develop by placing a blotter
moistened with a solution of copper nitrate
upon it.

10. Write with a dilute solution of tinc-
ture of iron; develop with tea on a blotter.

11. Mix one part linseed oil, twenty
parts of water of ammonia, one hundred
parts water., This will appear when im-
mersed in water and disappear when dry.

12. Characters in sulfate of copper can
be developt by ammonia. They appear blue.

Contributed by LE ROY ASHLEY.

TO COAT CHARCOAL WITH
GOLD

Pour half an ounce of diluted muriate
of gold into a drinking glass and immerse
in it a piece of very smooth charcoal. Ex-
pose the glass to the rays of the sun in a
warm place, and the charcoal will soon be
covered over with a golden coat. Take out
with forceps and enclose it in a glass for
show when dry.

Contributed by W. W. HOLLISTER.

HOME-MADE RETORT.

“A” is a can with a stopper B that
screws on. A brass or iron tube C is
soldered around a hole punched in the
stopper B. The retort can be easily cleaned
and also the tube by unscrewin_lg .

Keeping Dust from Bottles—To keep the
dust from accumulating around the necks
and between the necks and stoppers of
bottles in the laboratory I put a paper A
with a rubber band B as in the diagram.

Above, Mr. Kiaus Shows How to Bulld a
Home-Made Retort at the Left; and, at the
Right, a Good Method of Keeping Dust
From Chemical Bottle-Tops.

When the bottles are wrapt with tissue
paper I cut it off at the top of the neck

and put this on, making it neater.
Contributed by ENRY KLAUS.
636
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AUTOMATIC MIXER FOR
SULFURIC ACID.

Quite recently I had occasion to mix sul-
furic acid and water together, and found
that it was a very slow and messy job, so
I devised an apparatus to do the mixing.
In the neck of a milk bottle I placed a
glass funnel and
then inserted a
stirring rod into
the funnel. When
the acid was
poured into the
funnel it fell into

iIf You Have Oc-
caslon to Mix
Sulfuric Acld and
Water Toxether.
Which Is Always
a Slow Job, You
Wil Find ThisAu-
tomatic Mixer a
Great Time-Saver.

LTI T PR S ey

"

the bottle a drop
at a time. Hope
that some other
experimenter will
find this “drop-
per” useful.
Contributed by
H. W. WILSON.

AN AID TO THE STUDENT OF
CRYSTALLOGRAPHY.

Many experimenters refrain from the
study of crystallography because of th
lack of a microscope with which to en
large these minute bodies to a size dlearly
visible to the human eye. This difficulty
may be partially overcome by the use of a
Mirroscope, a Balloptican, or any one of
the other patent post card projectors,
plates of glass upon which substances are
crystallized bein% inserted in the place of
the postcards. Pieces of different colored
papers placed behind the plates will bring
out various details of the crystal.

A most beautiful color spectacle can be
arranged by mounting various different
colored crystals on one plate, projecting
them on a white screen.

One of these projectors may be procured
for about two dollars at any second-hand
store, if not already in the possession of
the experimenter. This is somewhat
cheaper than the cheapest microscope
which costs about ten dollars, besides mak-
ing the object visible to both yourself asd
visitors at the same time.

Noisy Fulminating Powder—A noisy
fulminating powder is made by mixing o
a mortar three parts potassium nitnte
(powdered) with two parts potassium cx-
bonate and one part ot sulfur. The whoe
being thoroly mixed by grinding, foms
the powder in question. Grind each sep-
rately and mix carefully with spatula.

When a small quantity of this mixtet
is placed on a shovel and heated graduall.
until the sulfur begins to inflame, it e-
plodes, giving a loud report, and leaving
the ears hardly in a state to hear agy,
thing more for several hours, or if a very
large quantity was ignited, for a whke
day. ot more than fifteen or twesy
grains should be set off at one time, 8
:lhere is some danger of bursting the e

rums.
Contributed by O. R COBLENZ :
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Radio Power Transmission

little has been done in the direction of

radio transmission of emergy ever since

the art was begun by our real father of

radio, Dr. Nikola Tesla. If our average
individual or even our engineers should stop
for a moment to think of the nature of this
problem he would soon realize the complex-
ity of it. It is by no means unsolvable, yet
to some it would seem that the carrying out
of such an undertaking to a successful finish
would be beyond the realms of human en-
deavor.

IT is rather surprising to learn just how

WHY RADIO POWER TRANSMISSION
DEVELOPS SLOWLY.

The reason for the slow progress in this
field is mainly due to the lack of interest on
the part of financiers in giving their aid to
the scientists who are in a position to de-
velop this most important enterprise. Inso-
far as records go, it is certain that Dr.

By SAMUEL COHEN

Nikola Tesla has done more in this direc-
tion than any one person or group of indi-
viduals in this country or abroad. His master
pioneer work in the field of energy trans-
mission has been fully recognized. His most
important work has been conducted in Colo-
rado and in his plant at Shoreham, Long
Island. The cost of the erection of this lat-
ter plant ran into the hundreds of thousands
of dollars. This will give the reader at least
some idea of the progress made by him in
the direction of completing his world-wide
radio transmission system. The writer feels
quite certain that the final steps in the de-
velopment of the equipment tor the radio
transmission of energy will at least depend
upon the fundamental principles laid down
by Dr. Tesla.

The question whether transmission of
energy thru the ether, without the use of
a metallic conducting medium, is more eco-
nomical than the present method of elec-
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trical energy transmission, is a point to be
considered. Will a system of this nature
be more flexible and will the initial cost of
the equipment warrant the use of the same?
These are only a few of the numerous ques-
tions that the financier will ask before he
can or will attempt to promote an enter-
prise of this sort.

From an engineering point of view, the
final system must be so designed so as not
to discard the present equipment used in
factories, etc. It is quite certain that the
final accomplishment of the system for the
radio transmission of energy will require
the use of high frequency currents and that
at the receiving side it will be necessary
to utilize some form of efficient frequency
converters for the transformation of the
high frequency currents into currents of

(Continued on page 687)
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ReportingYachtRacesviaRadio

The
the

ress of the Yachts “Shamrock’” and ‘‘Columbia’ Were
on Shore, and Thence by Telegraph to the New York City Newspapers.

When the old cohercr sputters and the de- scopes, swift motorboats, wig-wag signals

coherer kicks,

And the tape begins to show the signs of employed on these occasions failed to give

talk;
You can bet—no chance of failing—
That it reads “Columbid’s trailing
In the wake of Good Sir Thomas
Shamrock.”

HIS is what one of the British

wireless men thought the day

before the International Yacht

Race began in the year 1899,

while he was engaged fixing
up wireless apparatus off Sandy
Hook to receive reports of the prog-
ress of the races as sailed. But the
radio man was a better poet than
prophet, for on the following days
Sir Thomas Lipton’s first attempt to
capture the much prized cup with the
original Shamrock proved a failure as
did the later attempts of 1901 and
1903,

It was during the yacht races of
1899 that wireless telegraphy was first
used to supply instantaneous reports
of the progress of the contending
racers. In telegraph and newspaper
circles the undertaking was regarde
as a revolutionary innovation in meth-
ods of news transmission.

Since the year 1870, when the first
International Yacht race was sailed
off New York Harbor, there had
been a demand for quicker reports of
the progress of the yachts from the
time the starting gun was fired.
Carrier pigeons, long range tele-

By DONALD McNICOL

elayed by a Cable
Recelved From the ‘Ponce.”

and all other methods of communication news.

results which satisfied the demand of the

One of the EdFliest Commerclal smﬁm in Radlo History
Was That at Jamalica, L. 1., and Used In Reporting the
Yacht Races of 1903.
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The Ingert Shows an Exact Copy of the Radlo

First Yacht Races Reported by Radlo to Newspapers Were Those of 1899, and the Method of Furnishing the Radio Signals from
8. 8. ““Ponce,” Out at Sea, to the Cable Ship, ‘‘Mackay-Bennett,” Is Clearly Shown. The Recelved Radio Signals Indicating the Prog-
unning From the ‘“Mackay-Bennett’’ to a Telegraph Station

ape Record

press and the public for “up to the minute”

In the year 1895, when Valkyrie 111 sailed
against the Defender, the first attempt was

made to establish telegraphic com-
munication between a shore station
and a station at sea from ‘which the
race might be observed over the en-
tire course. On this occasion l'tlle
Commercial Cable Company either
laid a temporary cable, or “tapt” an
existing cable, establishing an office
at sea on board the cableship Macks:y-
Bennett, Observers and representa-
tives of the press .stationed on the
cableship were enabled to transmit a
continuous series of. bulletins direct
to newgpaper offices.in New York
over th&submarine cable circuit, ;The
cable scheme, while a decided:
provegnent over previous methodd
reporting the yacht races, was
expefidive, and there was always:#
possibility that rough weather sl
blow the cableship around so that ¥
cable end would have to be throd
overboard and communication ak
doned. )
In the British Isles in the year 1898
the Dublin Daily Express ﬁad used
Marconi’s wireless apparatus on the
steamer Flying Huntress to report
the events of the Kingstown regatta.
In the following year, therefore,
when the International races were to
be held off New York Harbor, Dr.
Marconi was commissioned by the
New York Herald to come to er-

ica, prepared to set up wireless ap- >


www.americanradiohistory.com

Science and Invention for October, 1920

paratus by means of which the great race
might be reported in a new way.

Those were the days of the “sputtering”
coherer and the “kicking” decoherer, cele-
brated in the jingle at the head of this
article. Operators who were experienced
could read the incoming signals by the
sounds made by the decoherer, but in order
to have an unmistakable record of the mes-
sage a recorder was connected in the relay
circuit so that the signals would appear in
the form of short and long marks repre-
senting the dots and dashes of the Morse
code. The maximum range of the radio
apparatus employed was about thirty miles
and modern radio enthusiasts can easily
picture the various and sundry marks which
appeared on the strip of paper tape in ad-
dition to the markings of the transmitted
signals—the former being due to interpola-
tions of static.

On October 7, 1899, the steamer Ponce
had been fitted up with a transmitting out-
nt consisting of a ten-inch induction coil,
condensers, sending key, aerial, etc., and on
board the Commercial Cable Company’s
cableship Aackay-Bennctt, Mr. Marconi
had installed an aerial and a set of receiv-
ing instruments consisting of coherer, de-
coherer, relay and tape recorder. The
cableship was anchored offshore far enough
to be in deep water and had a short length
of shore cable connected between the ship
and a land line telegraph office on shore.
Fig. 1 shows a reproduction of a section
of the tape as recorded on board the Mac-
kay-Bennett during this pioneer demonstra-
tion of radio signaling. Those who under-
stand the Continental code may recognize
the signals as reading: “Three fifty-eight
Clmba comes abt,” the abbreviations being
those used by the British telegraphers who
were in charge.

The section of tape selected for repro-
duction is free from static markings.

In the year 1903 when the Shamrock III
was pitted against the New York Yacht
Club’s Reliance, wireless telegraphy had
made progress, and in the United States
the De Forest Wireless Telegraph Com-
pany was making a bid for commercial
work. There was at that time intense
rivalry between the Marconi and De Forest
interests. To cover the races this year the
Associated Press arranged with the Mar-
coni Company to set up apparatus on the
speedy steam yacht Chetolah, so that com-
munication might be kept up between the
racht and the Marconi shore station at
amaica, L. L.

Radio men who were in the game at that
time remember the excitement and the diffi-
culties of the occasion. With two wireless
companies attempting to operate in the
same limited area, without prearranged
agreement in regard to allotment of send-
ing time, and without dependable tunin
systems, there was no little confusion o
signals. Indeed, theré were open charges
of malicious interference. One concern
claimed that a rival company had char-
tered a brick schooner, equipt it with a
transmitting outfit and anchored the
schooner in proximity to the other com-
pany’s sending station at sea, with instru-
ments to send out a continuous series of
unintelligible radio signals so that the op-
position receiving operators would be un-
able to read intended signals.

The De Forest Company set up a station
near the Navasink Highlands which was
connected by land wire with New York
City. At that time the De Forest Com-
pany’s operators used the American Morse
alphabet, while the Marconi operatars used
the Continental alphabet.

In the 1903 operations the Marconi Com-
pany still had in service the coherer and
the tape recorder, while the De Forest Com-
pany employed a receiving device known

www americanradiohistorv com
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as a “responder.” The device consisted of
a small tube containing an electrolytic com-
pound sensitive to electromagnetic radia-
tions. The responder was connected in cir-
cuit with a local battery and a pair of head
telephones, the radio signals being read by
ear instead of by sight, as when marked
tape was used.

The foregoing history of the use of radio
telegraphy in reporting the events of the
International Yacht Races, in fact, consti-
tutes a brief history of the introduction
of radio signaling in the United States and
present day radio enthusiasts are in a posi-
tion to realize the vast strides that have
been made in developing and perfecting the
apparatus of radio, with the coherers and
responders of the year 1903 as a beginning.

YACHT RACE REPORTING TO-DAY.

And now we have the modern method of
reporting the yacht races via radio, as re-
ceived in the pressroom of the up-to-date
paper. Two stations installed at the New
York Evening Post represented one of the
most elaborate installations made for re-
ceiving these radio. messages; one set for
receiving from the destroyer U. S. S Golds-
borough, and another apparatus not shown
in the photo, for receiving the radio-phone
messages from the naval blimp or airship.

This dirigible was transmitting at the
time of the third race, on a wavelength of
exactly 350 meters, with a General Electric
set of five watts capacity, and the sending
range was approximately ten miles,

With a bank of six audions, signals were
sufficiently clear to allow the Blimp to be
heard if other noises in the room were elimi-
nated, but the most reliable sources of in-
formation were the radio telegraph methods
of transmiting those signals. Both the
Blimp and the U. S. S. Goldsborough were
heard clearly in the receivers and with the
loud-talker, the signals bellowed forth suffi-
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Ship’s Radiophox;e Heard 500 Miles

XPERTS from the Marconi Wireless
Company, conducting experiments in
long-distance wireless telephonic com-

munication during July, at Signal Hill, St.
Johns, N.F, Can- Chelmsford

heard faintly messages from the steamer
Imperator at their station when 500 miles
west of Bishop's Rock.

The station was located on historic Signal
Hill, where Dr. Marconi received the first
tooosotteet- o teet- <-Uagraph message 19

;, on December 12,
was equipt with
. experiment. The
nuation of a series
‘coni officials, bore
. when interrupted

* scientific marvel
-esentative citizens
* wireless telephone
steamer Victorian,

1y.
on board the Vic-
lc Radlo Station on
, 8t. Johns, N. F.
'here. Dr. Marcon
he First Transat-
less Message Nine-
Ago, and Where
elephone Mes-
s Picked Up from
Victorian” a Short
Over a Distance of
Transatlantic Radlo
Is the Goal of the
ilo Experts.

torian with a
phonograph  se-
lection. Then
the chief electri-
cian called Lord
Burnham, -who
spoke to the Hon.
R. A. uires,
Prime Minister
of New Found-
land. The post-
master general
(on behalf of the

2,000 miles distant. Thcé said that they government and d!:eople of New Foundland)
apt.

recognized the voice of
expert in char

ge.
¢ officials in charge also said they

Round, the then welcomed

e press gonference aboard
the ship to the Western Hemisphere.
Everybody in the radio room used the re-

ceivers during the test. Some of the mes-
sages were repeated owing to disturbances.
The phonograph selection was distinctly
audible not only to those with the receivers
but also to those standing near the instru-
ments,

The wide attention given the wireless
conversations which the steamer Victorian
has been holding from mid-Atlantic with
both England and Canada is an indication
of the slowness with which the new means
of communication has been developed. In
1912 wireless telephony was successfully
carried on in Italy over a range of 250
miles and inventors declared’ that it would
soon be in general use. In 1915 the voice
was carried by wireless from Arlington,
Va,, to Honolulu, 4900 miles distant, and
a little later from Arlington to Paris. In
1916, anticipating recent achievements in
Europe, De Forest transmitted musical se-
lections by wireless for distances of a score
of miles or more. Two years later con-
siderable telephone conversations were held
between Canada and Ireland and Washing-
ton and Paris. Wireless telephony shared
in the developmentsthat so many recent in-
ventions received'during the war and was
extensively employed over short distances
by sea, land and air forces. Nevertheless,
its progress since 1912 has not been what
sanguine people hoped. If it had been, the
press would not be giving headlines to an
account of how imperial press delegates on
an English steamer talked over several hun-
dred miles of waves with ease.

. Wireless telephony will have come into
its own when it is used on a large scale
for commercial purposes and supplements
wireless telegraphy as effectively as the lat-
ter now supplements the electric cable.
That hour seems near. Marconi made his
first fully successful experiments with wire-
less telegraphy in 1895, but it was not until
1907 that a public commercial service was
establisht across the Atlantic. A little more
time and conversations like the Victorian’s
will be too commonplace for notice.

Advice to Amateurs by One of Them

F one will go to any of the numerous
wireless stations in this (New York)
city any night between the hours of 7:00
and 11:30 and put on a pair of head 'phones
he will be greatly surprised, unless he is one
of New York’s amateur operators himself.

New York is the largest city in the
United States. There are probably more
amateur wireless stations in New York than
any other city. As in every vocation and
avocation, there will be found those who
are taking it seriously, those who are just
doing it to pass time, and sad but true,
some who try to make the lives of the seri-
ous minded ones miserable.

Jamming, both intentional and thru care-
lessness or ignorance of the adjustment of
the transmitting set, is the greatest evil
among the large body of amateur wireless
operators. I can thinﬁ of nothing more ex-
asperating than to be in the middle of copy-
ing a message and to have another station,
in the neighborhood, or quite a distance
away, with a decrement and wave far in ex-
cess of the stipulated allowance for ama-
teurs, break in and ask some other fellow
about his spark tone, wave, strength of sig-
nals, etc. I do not have to tell you, you have
all had the same experience.

Again, so often you will call a station and
before he has answered you another station
will call you and start right in to tell you
something, In the meantime the other sta-

tion will have answered you and you will,
in the majority of_cases; lose what he says.
Why do people do this?!! If I went out
with a bunch of fellows and one of them
asked another a question and, before he
could answer, I butted in and said some-
thing else, a few things might be said in
my absence about manners and proper
bringing up. It is the same thing in wire-
less. Just because the persons engaged in
conversing can not be seen is no reason for
taking advantage of the fact that if you
want to you can break up the converation.
It is purely and simply a matter of man-
ners!

Then there are, of course, our well-known
friends, the little boys, with the spark coils
whose pitch varies from zero to 1,000 cycles,
and who can understand nothing that is
said to them, even if you “QRX” and
“QRT” them a thousand times. Some do
understand, but out of pure deviltry refuse
to stog. Of course, we were all “Hams”
once. I dare say, however, that we all would
appreciate the suppression of some of the
stations that maliciously interfere as they
do nightly. The fact of the matter is that
the Navy Department, having had so many
complaints made to it lately, is, figuratively
speaking, putting on the thumb-screws, and
getting after the offenders. However, more
for long wave length and for jamming other
amateurs. What I would like to see done is
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the serious-minded amateurs of New York
City form a committee representing the
amateur body of New York City, and visit
gcrsonally the houses of the offenders and

ave a little talk with them. I would be
glad to hear from any who would like to
co-operate in this plan and try and help out
conditions in and around New York City.

If the few offenders who are nightly caus-
ing constant interference with the nearby
commercial stations are not brought to an
understanding quickly, the whole amateur
wireless body thruout the United States will
become jeopardized, as the Navy Depart-
ment is becoming impatient with the num-
ber of complaints sent in. Why not start
now and help bring matters to a state in
which there need to be no fear of endanger-
ing the status of the amateur? I am sure
that such a society as the Radio League of
America would be only too glad to co-oper-
ate with us. Remember that a hint well
taken will save a lot of trouble. The ama-
teurs who have expended a lot of money on
their apparatus and who are interested in
the furtherance of the art, would surely feel
pretty much hurt if they were forced to
cease operations by the Government. Yet
that is what we are surely coming to unless
something is done quickly, and now is the
time. What do you say?
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Simplest Long Wave Receiver

By ELLIOTT A. WHITE

FORMERLY INSTRUCTOR IN RADIO, AIR SERVICE SCHOOL FOR RADIO MECHANICS, CARNEGIE

View of Long-Wave Radio-Receiving Set
Lyln% on Its Side with Cover anned. in
omparison with a One-Foot Rule.

ERHAPS radio amateurs find
pleasure in the dozen or more ad-
Justments which have to be made in
tuning the long wave receiving sets
of pre-war vintage, with either two
or three tuned circuits (antenna, grid and
plate), with a multiplicity of inductance
coils and condensers, the former usually of
the long single-layer e, and the latter
usually variable. But aside from the pleasure
of constructing and playing with a lot of
unnecessary apparatus there is now no
excuse for such sets as these. The tendency
in modern radio is towards compactness
and simplicity!
. In the first place, there is practically no
interference among long wave stations.
This eliminates the loose coKfler except
during heavy summer static. oreover, if
sharp tuning is necessary, a series con-
denser in the antenna circuit acts the same
as loose coupling, if it is small enough.

In the second pace, with an wultraudion
hook-up or a tickler feedback, no plate cir-
cuit tuning is required. This eliminates all
but a single tuned circuit, common to an-
tenna and grid.

In the third place, fixt condensers and
resistances are easily made to take the place
of expensive and superfluous variable con-
densers and rheostats, with the added ad-
vantage of fewer adjustments.

‘In the fourth place, modern bank-wound,

. pancake-wound and honeycomb-wound in-
ductance coils make the old-fashioned
single-layer coils several feet in length look
“foolish.” Their advantage is compactness,
cheapness and absence of the capacity effect
which made the old type so delicate in ad-
justment and so annoying when they
“broke” at the approach of the hand.

2,500 TO 20,000 METERS RANGE.
The set here described, which tunes from
2,500 to 20,000 meters, was constructed with

Y &_
||é_<
—Lahn:

CI
| L
Hook-Up of Long-Wave Radlo Receptor, In-

v

cluding 8ingle Tuning Inductance, Together
with Tickler Coupling Coll “T,” and 8ingle
Audlon Employed.

INSTITUTE OF TECHNOLOGY, PITTSBURGH

Complete Details of a
Set of RemarKkable
Compactness and
Simplicity

these four considerations in mind and gives
excellent results in flexibility of use, loud-
ness of signal, extreme compactness, cheap-
ness and great simplicity of tuning. It has
only three, practically ome, adjustment.
Furthermore, either an open antenna or the
loop antenna which is coming into favor,
may be used. Figure 1 shows the connec-
tion for an open antenna, and Fig. 2 shows
the connection for a loop antenna, the
loop being inserted at A, in series with the
inductance coil L, with the tuning con-
denser Cl across both coil and antenna.
No other change in the set is necessary, so
that the change can easily be made by
throwing a single switch if so desired.
The apparatus (Fig. 1) consists of one
inductance coil L with from three to five
taps; one variable condenser Cl, the ordi-
nary 43 plate with .001 mfd., capacity; one
tickler coil T of fixt inductance but variable
coupling with L; two fixt condensers—a
grid condenser C2 of .00015 mfd., and a
bridging condenser C3, of about .004 mfd.,

-

Hook-Up of Long Wave Receiver Here De-
scribed in Connection with a Loop Antenna
“A,” Togbther with the Single Audlon Used.

and one fixt resistance R, of a value de-
pending on the kind of tube and the vol-
tage of the filament battery; besides the
ordinary vacuum tube outfit of filament and
plate batteries, tube and phones, with a
small switch for the inductance. Altho
definite values are given above, it should
be remembered that the builder can use
whatever apparatus he has on hand, making
due allowance for difference in inductance
and capacity, and that the fixt condensers
and resistance can vary considerably from
the above values without interfering with
the efficient operation of the set. For in-
stance, if the builder has only one variable
condenser, it does not have to be exactly
001 mfd, maximum capacity, but may be
anything from half that, up. Again, in-
stead o% using the inductance coil here de-
scribed he can use one of his own manu-
facture, provided that it is large enouih,
even one of the old single-layer type, altho
at a great sacrifice of compactness. And in
building the fixt condensers, only approxi-
mate accuracy is necessary.

THE TUNING INDUCTANCE.

The inductance coil L should be bank-
wound, pancake-wound, or honeycomb-
wound, the last being much the best. By
using fixt loading condensers in parallel
with the tuning condenser Cl it 1s pos-
sible to use a ridiculously small inductance
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View of the Long-Wave Receiving Set with
Carryln% Cabinet Closed, Compared with
Rule. The Cabinet Measures About 14 Inches
High and Is Fitted with Leather Handie and
Snap Locks, Which Can Be Purchased From
Any Trunk or Leather Goods Supply House.

coil—merely enough to permit coupling
with the tickler. If they are used, eac

loading condenser should be of the same
capacity as Cl or slightly smaller, and two
or three of them may be used, up to a total
capacity of say .005 mfd., which would
allow an inductance to be used only a fifth
as large as the one here described. An-
other way is to use loading condensers of
.001, .002 and .003, which in various com-
binations, in conjunction with the variable
of .001 mfd., will give any capacity up to
007 mfd. A set of these condensers which
has been so used was made up in units of
4 and 5, 5 and 6, and 7 and 8 plates
res:l)ectively (see paragraph below on C2
and C3), tho, of course, as will be noted
later, the number of plates depends on their
size and especially on the thickness of the
mica, paper or other dielectric used.

If bank- or pancake-wound coils are to
be used, dimensions may be found in vari-
ous radio magazines, and text-books. The
author used a six-layer bank (of No. 24
wire), 3 inches long on a tube 7 inches in
diameter, with the condenser and other
parts mounted inside, until he discovered
the improvement detailed later. Another
experimenter used a 4-layer bank, 6 inches
long, of small “Litz” cable wound on a
S-inch tube with the tickler rotating inside.
For the average small sized antenna any
coil is suitable so long as it has an in-
ductance of 125-175 millihenrys, with a
001 condenser, and no loading condensers.
Of course the greater the capacity of the
antenna the longer the wave length on
smaller settings of the condenser Cl; and
with a loop antenna, the larger the loop
and the greater the number of turns the
longer the wave length; or the smaller L
and Cl1 need to be for the same wave length.

(Continued on page 694)

Detall of Tickler Coll, Which Is Arranged to

sSiide in a Fiber Tube, Mounted In the Open-

ing of a Honeycomb Inductance. The Latter

Coll Is Suppiied with Tap Leads, as 8hown,
For gho Purpose of Close Tuning.
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How to Become a Professional
Radio Man

Part 11

By PIERRE H. BOUCHERON

Actual Photo of Ship SInkln%
by Fiashing the “S O

YOUR DAILY DUTIES

GREEN operator setting out for the
first time to battle with the etheric

z & waves, often has visions of heavy

traffic, meaning the sending and re-

ceiving of hordes of messages be-
tween land and ship each day. This is quite
natural for he is cursed with an over-active
fist, and his palm literally itches for key
manipulation. Alas, a very small number
of ships ever have occasion to send more
than twenty-five messages each day, a greater
number will not handle that many messages
during a whole voyage, while a still larger
number will handle exactly two messages
between ports, one on leaving and one on
arriving. The “speed king” operator®there-
fore, will spend the intervening intervals at
the pleasing pastime of twiddling his thumbs,
unless he finds himself ‘“‘something to do”
which will prove of more benefit to him.
Of this we will speak later.

There are, of course, other things that
enter into the operator’s daily routine be-
sides the actual sending and receiving of
messages. Most Captains realize the value
of radio in navigation and insist upon
checking their chronometers by means of
the radio time signals sent out by American
and foreign government stations at noon
and evening each day as well as securing
radio compass positions whenever possible.
While the first is comparatively an easy
task, it does necessarily require gquickncss
of action and accuracy in order that these
time signals be of value to the skipper.
Personally it took me several days before I
had acquired the knack of conveying the
final time tick to the captain’s quarters, so
that there was practically no lag between
the radio signal and the blowing of a
whistle or pressing of a key leading to the
captain’s quarters. I soon learned that the
captain was not satisfied with a half-
sccond’s loss of time.

Then there are the weather reports which
arc also sent out by the various govern-
mental and other coast stations. Masters
of vessels invariably look for these with

at Sea—Center of Photo,
. Call—and Two Vesseis Are

Hel{ Had Been Summoned
een Standing By.

considerable interest and depend upon the
radio operator’s vigilance in keeping them
advised of impending storms. Keeping
the “gang” on board supplied with as many
press news items as you are able to pick

Articles to Appear
In October Issue of
“Radio News"”

A 15 kaw. Radiophone Set
The Crewless Battleship Controlled
by Radio
Reporting News by Radiophone
Improved Circuits for Short Wave
Communication By A. S. Blatterman
The Audion—Its Action and Some
Recent Applications
By Lee DeForest
Code of the Wireless Man
By Erald A. Schivo
Portable Combination Receiver
By Russell H. Robinson

up is, of course, very essential in keeping
every one on board in touch with the out-
side world.

On the whole, however, these duties are
not what might be
called over-strenu-
ous and will hardly

Asleep on the Job,
But Don’'t Get Caught
Doing It—It Is Bad
Business. In this In-
stance the Shlsp Is
Lying at a outh
American Port
Where Not Much
Radlo Work Is Pos-
sible and the Opera-
tor Evidently Has
Succumbed to the
Tropical Heat of the
Noon Day Hour.

tax the endurance
of the average oper-
ator.
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STATUS OF THE OPERATOR ON BOARD SHIP.

Under this heading I can start off in no
better way, perhaps, than by quoting to you
a section of the United States Shipping
Board Emergency Fleet Corporation Con-
tract with the radio companies, which has
the following to say:

“Radio operators shall be treated as
officers, but without executive authority,
and shall be provided accammodations
suitable for an officer.”

This is indeed a pleasant little paragraph.
It infers untold possibilities to the embryo
Paul Jones. Think of it, you are drest up
in a snappy blue uniform with brass buttons,
and with a rakish cap having the seal of
the United States Navy embroidered in a
suitable manner directly above the wvisor.
The senior operator rates two gold stripes
on his sleeve, while the junior operator
rates one. Lieutenants and Ensigns in the
making !

Referring to the above quotation this
means that the radio operator is accorded
all rights and privileges of a merchant ves-
sel officer, with the exception that he has
not the authority to give executive orders
to any member of the crew unless, of
course, he has been specifically instructed
to do so by the captain or other accredited
officer of the ship. This is quite proper
since the operator is really in a class by
himself and is not supposed to be versed
in the ship’s executive routine.

The present increased wages of the oper-
ator, as well as the improved conditions of
the profession, are destined to considerably
improve the prestige and status of the oper-
ator. In the past there have been altogether
too many boys in their 'teens who have en-
tered the work during summer vacations,
and in order to avoid paying the high prices
of the Cook’s tours.

That is where the European operator has
the advantage. He is usually a well-
seasoned, serious individual who remains
on the same ship year after year and is
comparatively much better paid than the
American operator. Not only that, but he
is actually accepted as one of the ship’s
high officers commanding the respect of
those from the captain, down to the lowest
member of the crew. Unfortunately, this
cannot always be said of some of our
American operators who have sown a path
of bad reputations behind them.
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Science and Invention for October, 1920
THE “PICKINGS.”

$50.00 a month or more.

ports.

Considering the
matter of wages
agam, at a recent
meeting of Radio As-

Certificate Issued to the Author Showing That He Has Past

sociation men in connection with the Ameri- will be approved without serious opposi-
can Steamship Owners’ Association, there tion.

was considered an increase in pay of $200.00 It is also understood that when the ship

‘l’tlt Is (ho Vh.v Thi n’:' Look Inside a Ship’s Radlo Cadbin. tn This Case, Yeu See a Ploneer Operator, Mr.

lﬂu.
Fum
the Desk Tohﬂmu on Tu of

“

~

un “S08” en Board the Palatial 8.8, ‘‘Abangarez.’” By Way of lastruments, the

“1.P.76°° Reocelvin| ‘ru or M 8 " Soen to the Extnuu Left. No, Yeung Man
mnnm Doos "Net Connest to Shers Statiens but is for Dirsct aad Instant
Communication to ths Vessel's Navigating Bridge.
]
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The greater part of the steamship com-
panies supply the best quality of food and

els and
atented,
ne ship
ssenger
in the
e cases
n par-

Chlef

o lines
in the
netimes
on the
knowl-
quality

1y v

age on a diminutive tramp steamer. T e

(Continued on page 663)
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Our Amateur Laboratory Contest is open to all readers, whether subscribers or not.
on t‘l:e apparatus. To increase the interest of this department we make it a rule not to publish photos of apparatus unaccompanied

ar|
the Editor, ¢

hotos preferred to light-toned ones.

ith the Amateurs” Dept.

The photos are judged for best arran

‘s

“Amateur Electrical Laboratory’” Contest
This Month’s $5.00 Prize Winner—Clarence Glasman

‘

HO said that a fellow living in the wilds of Canada

couldn’t keep up with the World of Science? Here is

proof that we have all the latest gogs for making
gasoline and sugar. L

I indulge in all branches of science and have considerable

apparata, mostly constructed by myself

from articles and plans found in Science

& INVENTION magazine and Rapio NEws.

The photos are: my m nical and

electrical department; a view of an oscil-

lation transformer made of copper tub-

ing and porcelain knobs; a receiving ap-

paratus showing a two-step amplifier and

crystal detectors; a discharge from a

10-inch induction coil showing my hand

in the spark (double exposure) ; and the

“wheel of mystery” is a musical appara-

tus which displays colored pictures when

in motion. It consists of a Bakelite disc

Y inch thick and 18 inches in diameter

and the music is produced by sparks

jumping thru different series of perfora-

tions on the disc. The picture is seen

from the sparks in a parabolic reflector

behind the disc, and for each different

tone made, a light of a different angle

strikes the reflector, and as the tones are

consecutive, a very weird effect is pro-

duced. I rigged up a number of army

mess kits “strung up” like violins, and

each instrument giving a different note.

The tones are produced by little magnetic

hammers on the finger-boards, and all

ontrolled by one keyboard having 21 keys;

rerate the high tension switches which send

he Bakelite disc. Both instruments cannot

De.played simuitaneously, because the motor driving the disc
is run by direct current from a Delco farm lighting system,
and the speed is not constant, therefore changes in pitch and
accompanying discords occur, but they produce good “jazz”
music when played together, neither instrument bein acti-
cal because their tones are not very loud or distinct.—
Clarence Glasman, Russell, Manitoba, Canada. :

Honorable Mention—A. E. C. Albrechtsen, $2.00 Prize

S I am an Amateur, my radio set is natural-

ly the work of an amateur. It consists of

a home-made cabinet with two variable

condensers, one comprising 43 plates and the

other 17. It is also equipt with a set of Holtzer-

Cabot phones, one Marconi V.T., and an Audio-

tron bulb. I can use either one by throwing the

four switches that can be seen on the cabinet,

also one rheostat and one receiving transformer
with a wave length of 3,600 meters.

My transmitting set consists of a % KW.
Blitzen transformer, one Sayville rotary gap,
7,500 R.P.M., one oscillating transformer, one
antenna switch, four sending condensers and a
line protector. This set also includes one tele-
phone transmitter which I intend to use shortly,
and upon which I am now working—A. E. C.
Albrechtsen, 500 17th St., Detroit, Mich.
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ent and efficiency
y that of the owner.
We pay $5.00 each month for the best photo or photos and $2.00 to each ‘“‘Honorable Mention.” Address
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Astronomy, Radio and Chemical
‘“Lab’ of Elden F. Horn

WIrE ammerer, Kcy auu
switches. With full
power and loose coupling this will put two

amperes in the aerial, which is a small four- 1

wire inverted “L” affair, :

For receiving I use honeycomb coils, a
three-step audio freguency amplifier and
Baldwin or Brandes 'phones. “B” battery
is of the regular lead plate storage type
with pasted plates. I use a Tungar recti-
fier for charging and find it will charge
satisfactorily against 20 volts of the “B”
battery. My first radio station was put up
in 1911, but was dismantled several years
ago; however, as has been remarked before
“they always come back.” Much of the
above apparatus is home-made, my method
being to first figure out all sizes and then
make a half size drawing with all details
shown, then following this drawing ex-
actly in the shop.

THE CHEMICAL “LAB"

The chemical department is furnished with
all essential apparatus and chemicals for
carrying on experiments in both inorganic
and carbon compound chemistry. During
the war, when the supply was cut off,
made my own developer, starting with
phenol and finishing with amidol. All of
my analysis is made by volumetric methods
as I have no balance. A good assortment
of standard flasks, pipettes and burettes are
all that I use outside of the reagents. The
reagents were standardized at e High

Special Laboratory Prize $10.00

Sgclhgol of which I am a graduate, class of

In inorganic chemistry I have prepared
BeO from the mineral beryl, Zr (SO.)s
from the mineral baddelayite, etc. For the
qualitative determination of minerals I use
a blowpipe almost exclusively.

DABBLES IN “ASTRONOMY,” TOO

For the study of Astromomy I have an
84-inch reflector equatorially mounted.
The mounting is fastened to a concrete pier
which rests on the top of the brick wall of
the house, a hole having been cut in the
roof to allow it to pass thru. There are
two slow motions and circles by means of
which an object is easily found 1f you have
its correct position. An old phonograph
motor is used to drive the telescope, in right
ascension, the only drawback being that it
requires rewinding every twenty minutes,
For photographing I have two latge por-
trait lenses which are used on wood box
cameras. I have ground several telescope
mirrors by hand including a 10%5-inch of
S4-inch focal length, but cannot get them
perfect; hence the above mirror was pur-
chased. At present I am carrying on the
Saturday night program of the Dearborn
Observatory, which includes measuring
double stars and taking parallax plates.
Their telescope is an 18}2~inch refractor
of high quality.
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couswrucuon o1 wuaiin 1
. a task I recommend to
anyone caring to do neat and accurate work.

COLOR PHOTOGRAPHY

My photographic equipment includes a
3% x 4% Graflex with a B. and L. Tessar

of F-414 opening, also a large view camera
mostly used for enlarging. I have taken
several dozen autochromes, which is one
of the best color processes now on the
market. The present plates are better than
those produced before the war.

ELDEN F. HORN.

ARE SOUND WAVES VISIBLE?

Considerable interest has been shown of
late with respect to the possible visibility
of sound waves. A French scientific jour-
nal relates some curious incidents which
seem to indicate that such waves are some-
times perceptible to the eye. A well-known
authority on volcanoes, Mr. Perret, relates
that after an eruption of Vesuvius he has
hundreds of times observed the appearance
of luminous and. shadowy arcs above the
crater subsequent to explosions, these arcs
being visible before the arrival of the sound
and disappearing rapidly. “The only ex-
planation,” says idr. Perret, “which accords
with the characteristics of such a phe-
nomenon is the theory that we are here
concerned with visible waves of sound,
whose speed of propagation corresponds to
that of sonorous waves.”
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Phonograph Attachment.
(1,344,186, issued to Ralph W.
Morrison.)

This device provides for a means
of causing a constant pressure of a
phonograph stylus .afalnst the disc
so that the stylus will be maintained
in the groove of the record, regard-
less of the inclination of that record.
An eclectro-magnet is supported from
the tone-arm or any other suitable

way and acts upon a cross-arm of
the stylus, uusm%a pressure which
can be regulated by a rheostat. In
this way ﬁge device will be seen to

a particular advantage in in-
stances where the grooves of a
record are shallow or where the
stylus is in the habit of jumping
from one groove to another.

Potato Bug Trapping Machine.
(1,344,119, issued to James Monro
- . Drake.)

. Altho this device is almost human,
it is indeed very simple. A small
wagon-like device is run over the
potato vines whereupon two slidin,
mechanisms lift the foliage up ang
shake the plant, dislodging the bugs.
hese bugs can neither fly away, be-
cause they would be trapt in the
top portion of the machine, nor can
they escape and the bugs finally find
themselves sliding on to an endless
band, and as the cart moves along
the bugs are crushed between the
two rollers, thus ending their tuber-

.o

>us existence by helping to fertilize
the ground when they are thrown
from the machinc dead. A flapper-
like arrangement does the shaking
»f the plants.

Electric Deaf-Phone.

1,343,717, issued to Earl C. Hanson.)

The inventor of this telephone ap-
saratus for the deaf has realized
wnother of the features to which
wudions can be put. In addition to
lsm§ the regular apparatus for deaf
reople which ordinarily consists of a
:arbon ball transmitter and tele-
hone receiver, together with the
lecessary batteries, he has incorpo-
ated a small induction coil, the sec-
mdary of which goes to the grid of
i vacuum valve. The plate poten:
ial then passes thru an amplifyin,
ransformer, thru a second valve an
hence thru head phones, thus am-
lifying incoming voice waves con-
iderably.

ombination Talking and Moving
Picture Machine.
1,345,128, issued to Pierre T. L.
ampeix.)
This apparatus is_for the purpose
f presenting animated pictures

formed by sections of an illustrated
band and a means of synchronizin,

the presentation of the pictures wit

a phonograph thru mechanical means.
It consists of a frame-work having a
number of horizontal or vertical
transparent bands segqrated from
each other by two thicknesses of
“picture” bands and illuminated
from behind. This picture band is
movably mounted and its movement
is accomplisht by of per-
forations  along the edges, much
like moving picture film. A phono-
graph placed in the base of the in-
strument can be regulated by a dif-
ferential mechanism and a device
for locking the movable picture in
place is also added. In this wa

one scene comes into view and wifi

P

Telephonic Apparatus.
(1,345,049), issued to Maximilian
€1l
The following invention is for the

purpose of iminating teleph

booths, etc., so_that conversation can
be carried on in private without the

inconv of a booth. It con-
sists of a special transmitter adapted
to fit the user’s mouth while tele-
phoning, and the voice then passes
thru a series cf labyrinths, which
eliminates air pressure and also
minimizes reflecting echo_and other

o . . liiee T

remain there for a short space of
time until released, when the entire

d moves the distance of the hori-
zontal or vertical slats, and a new
scene comes into view. The device
is similar to the “moving pictures’”
printed on strips of paper which are
sometimes to be won in prize bags
and certain brands of popcorn, ex-
cept that it is built on a much larger

.

Electric Impulse-Motor.
(1,347,002, issued to Marie Emile
. . Alfred Badle.)

This is one of the cleverest electric
motors which has yet come to our

att for simplicity and the re-
markable number of unique featyres.
It consists of three electro-magnets
arranged 120 degrees apart, the cores
of which communicate with a crank-
pin on the driving shaft. The mov-
able cores of these electro-magnets
are composed of plates insulated
from each other and arranged so
that when the core is out the cur-
rent will flow thru the solenoid
itself, but the moment that the core
is fairly well attracted by the electro-
magnet, a resistance is automatically
inserted which diminishes the amount
of current in the solencid, and there-

d waves, whereupon it impinges
on a diafram, From this diafram
the sound is focust upon the trans-
mitter of a regular tclephone, from
which it is held away several inches
when in use.
Telegraphy Improvement.

(1,339,558,' issued to Thomas Bullit

xon.) .

As is generally known, in cables,
particularly submarine cables, great
difficulty 1s experienced by opera-
tors in overcoming the low time pe-
riod surges due to earth currents

=]

which sometimes upset tel,ﬁ,nphic

ication P

that these changes are of low time
l)criogi in comparison with the regu.
ar signal changes has induced the
inventor to place two coils in the
apparatus, so that one will counter-
act the_effect of the other and yet
they will in no way interfere with
regular reception of signals, either
those recorded by the galvanometers
or siphon pens, or ose received
thru relays.

Applraat:s for Conducting

periments.
(1,338,967, issued to Reuel W. Ben-
nett and Elmer M. Jones.)

This apparatus is designed for per-
furmin% a large variety of experi-
ments for use in class rooms, etc.,
and can be used with little or no
modification by the experimenter to
gel’form various experiments, quickly.
t consists of a flask with a side tube
thereon, having a stop-cock, and is

provided with a compressible bul

fore gives an equal pull instead of
the much stronger pull generally
found when an armature closely a
proaches the iron core of a solenoid.
A commutator excites the various
core magnets in order.

a r and thermometer, an
also if desired, a drying tube and
a aratory funnel, any or all of
which can be used at the same time.
The inventor then shows the addi-
tional apparatus used in determini

.and contact on the other, because of

the hydrogen ec%uivalent of metals;
the percentage of oxygen in air; the
weight of_fases: the amount of car-
bon dioxid in baking powder; and
the absorption of ammonia by water,

.

Electric Switch.
(1,336,455, issued to Clifford L.
White.)

We have in this patent a very
clever switch which promises to e
the place of the ordinary double-
pole, double-throw type and is par-
ticularly adapted to centrol branch
circuits. A novel feature of it is
that it is simplicity in the extreme,
and the fact that it rates by a
ver{ easily controlled g turn of the
knob moving, in this way, the blades.
The radial arms or switch blades are

[

made out of one piece of brass or
other material bent upon itself, so
that its major portions lie in contact
with each other. The shorter blade
makes contact with a bar and the
longer blade with the switch points.

Electric_Sight-Controlling
* Mecha

nism,
(1,343,003, to Robert V.
Morse. .
. This mechanism is for the sight-
ing of anti-aircraft guns and par-
ticularly for continuously readjust-
ing the sight range of elevation, as
the angle of position of the enemy
aircraft changes as it flies. It com-
sists of a sight mechanism which is
automatically controlled by a motor,
after the initial altitude has been

issued

transmitted to the gun by the officer
in charge. A gage is then set. From
the bottom part of this gage are two
long brushes which automatically
connect a series of curved, angular
copper segments to a battery making
one side above the pointer of the
gage positive, and the other side a
negative potential. A brush upon the
sight telescope then allows the mo-
tors to be kept in constant opera-
tion. Contact on one side would
cause the motors to turn to the right,

difference in polarity, causing the
motors to turn to the Ieftﬁ thus
either elevating or lowering the gun
and sight mechanisms an ng
the device entirely automatic. In
this way, when once the altitude of
the enemy aircraft is obtained, the
gunners are not confused by the
rapidly g range.
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Scientific Humor

And the Kids Wanted To See the
“Rireworks”.—While riding on a train one
day I saw a man wearing handcuffs. Be-
side him sat his wife.

Soon she said to him, “John, shall I
bring the children down to see you elec-
trocuted ?”

The man looked astonisht and said,
“You ought to be ashamed of yourself
suggesting such a thing.”

“That's just like you,” she remonstrated;
“you never did want the children to enjoy
themselves.”—Max L. Goldstein.

What's the Citrate of Magnesia?—
VioLeT: I see where nitrates have gone up
in price.

Ray: What do I care? We never tele-
graph anywhere.—Theo. R. Williams.

He Ought to
Move Into the
4th Dimension—
Chug-Chug!
Br-r! Brer-r-r-!
Honk! Honk!

The pedestrian
paused at the in-
tersection of two

busy <cross-
streets.
He looked

was rushing at him
from one direction, a motorcycle from an-
other, a steam truck was coming from be-
hind and a taxicab was speedily approach-
ing. He looked up and saw directly above
him an airship in rapid descent.
. There was but one chance. He was stand-
ing upon a manhole cover. Quickly seizing
it, he lifted the lid and jumped into-the hole
—just in time to be run over by a subway
train—John C. Batchelor.

_The Worst Yet!—To prove: That a
piece of writing paper equals a lazy dog.

Proor: A piece of paper = an ink-lined
plane,

An inclined plane a slope up.

A slow pup = lazy dog.—Ralph E. Car-
son.

But Did He Count Them?—TEACHER:
What is a kilometer?

PuriL: A hundred feet.

Teacrer: Oh, no, that would be a centi-
pede!—Ralph E. Carson.

Probably

power.

The operators in the telephone exchange
called the wire chief; who started to the
office in his flivver, and found his lights
out. Before reaching the office he was
stopt by a police officer, who askt him
why he had no lights. Doing a little quick
thinking, he told the officer:

“Of course, my lights are out, the juice
is out all over town.”

The officer studied a minute and said:
“By golly that's so, go ahead.”—H.
Palmer. P

FIRST PRIZE $3.00

We’ll All
Want One— -

— “I've an in-
vention at last
that will mean a
fortune !”

+ “What is it?
this time?”

— “Why, it's
an extra key for
atypewriter.
When you don’t
know how to spell a word, you hit this
key, and it makes a blur that might be an
e, an a, or almost anything else!"—Joseph
F. X. Prestia.

And Both Are Very Fragile.—Love is
like a photographic plate—it takes a dark
room to develop it—A. G. Kalmbach.

Why Didn’t the Car Burr Ate 'Er?—
“I had the devil of a time with my Ford
last night. I got awfully ‘cranky’ with it
and when I gave it the gas it thought it
was laughing gas, I guess, for it just splut-
tered. The engine kicked because the timer
didn’t have time to help the spark plug,
which was ‘broke, and wouldn’t give a
scent if the exhaust was exhausted waiting
for the radiator to get ‘rady. Anyway, the
bearings couldn’t bear it because the axles
held up ‘the chassis’; and the transmission
forgot its mission, when the gears got
sshiftless’ after finding out that the wheels
were tired. And so I decided to retire,
too !"—Carleton Farmer.

LL jokes accepted and pub-

lisht here are paid for at

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

Easy Marks Must Be Fingerprints.—
“A man’s boot marks on the roadway are
called footprints, aren’t they?

“Yes.”

“Well, what would you call the marks
of a motor car?”

“Oh, autographs, of course."—C. Spur-
row.

And Chemistry Won't Be Repaic.--
“We owe a great deal to chemistry.”

“Yes, indeed. For instance, to chemistry
we owe a great many of our blondes.”—G.
H. Roskein.

Sure! The Equator Is in Africa.—
TEACHER—“What is the equator, Johnny?”

Jounny—"The equator is a menagerie
lion runnin a’:'ound the center of the
ack.

earth.’—N.

And at 25
Miles He Gets
Rattled—"I
don’t need any
speedometer on
my Ford. I can
easily tell my
speed.”

do it?”

“Well, when I
go 10 miles an
hour my lamps rattle, when I go 15 miles

M. an hour my fenders rattle and at 20 miles

an hour my bones rattle—Dale Hackley.
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We Simply Can’t Down These “Cur-
rant” Jokes!—ANope—"What is the dif-
ference between a Direct Current Dynamo
and a currant bush?”

CATHODE—"Search me.”

ANopE—“The dynamo produces direct
current, and the currant bush produces cur-
rants direct.”—Benneville Bertolet.

And It Makes a Bad Scent.—Ikey
(looking up from his book)—*Fader, what
is der meaning of ‘Vortex'?”

Fataer—Vy, Ikey, don’t you know?
Dat's der extra cent vat dey charge on
movies und ice cream ‘Cohns’.”—Harry L.
Moodv.

ind Dew
ops.—Struck
the notice
on Sinks” in
iardware shop
dow, a wag
1t inside and
i that he was
fectly aware
the fact that
>n sank.”

\live to the oc-
CddIULL, LU Diiais osvpasspss retaliated ;

“Yes, and time flies, but wine vaults,
sulfur springs, jam rolls, grass slopes, mu-
sic stands, Niagara Falls, moonlight walks
and holiday trips, scandal spreads, standard
weighs, India Rubber Tires, the organ
stops, trade returns, and—"

But the visitor had bolted. After col-
lecting his thoughts he returned, and show-
ing his head at the doorway, shouted :

“Yes, I know, and marble busts ""—John
Bigenwald.

The Dy(e)ing Lover. .
I love thee, blue-eyed sweetheart. Be mine!
Dibromocresosulphonaphthalein ! .
Thine eyes, blie as the sky, tint divine,
Tetrabrompheno$ulphonaphthalein !
Tl dye a Parisian blue if you decline,
Oh, dibromthymoesulphoraphthalein!

—Harry L. Moody.

One on the Prof.—PRroFEssoR, explain-
ing the movements of heavenly ies—
“Perhaps it will be clearer if 1 let my hat
represent the moon. First is there a ques-

tion ?” . .
“Is the moon inhabited ?"—Ken-

PupiL:

neth Purdy.
He Ought to
vaporator.—

“This,” said
he, “is the engine
boiler.”

“But why boil
the engines?”
said the sweet
young thing.

“To make the
engine tender,”
he answered
gently

—A. Tzatzhen.

He Was Tickled to Death.—First Boy:
“My father occupied the scat of applied
Physics at Harvard.”

econp Boy: “Dat’s nothin’, my fader
occupied the chair of applied electricity at
Sing Sing.”—B. Rosenblatt, Jr.

He'll Get It Coming and Going.—A
certain town in Nova Scotia rececives its
electricity by high voltage transmissiou
from a coal mine. Each pole within the
town limits bears the following notice:
Danger—66,000 Volts.
Contact with any one of these wires will
prove fatal. .
Any person tampering with these wires will
be prosecuted.—W. E. Davidson.


www.americanradiohistory.com

are answered.

departmegnt cannot be answe
4. If a quick answer is desired by malil, a nomina
research work or intricate calculations a special rate w!

9. OACTLUIICY, UIGAEI QLG Geu. Hiues

charge of 25 cents

by malil free of charge.
is made for each question. If the questions entail considerable
ill be charged. Correspondents will be informed as to the fee before such questions
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RECTIFYING COMMUTATOR.

151061) W. H. Rogers, Turtle Creek, Pa.,
asks:

Q. 1. Several questions as to the sala-
bility of a motor-driven rectifying com-
municator. '

A. 1. We would advise you as follows
concerning the rotary converter which you

pr%pose: . .
here does not seem to be anything radi-
cally new in the scheme you outline for
rectifying A. C. to D. C. and comprising a
multiple segment commutator driven by a
synchronous A. C. motor operated from the
incoming A. C. mains, as several of these
machines have been placed on the market
in the past few years. :

They are used for operating motion pic-
ture projectors, etc., where a high amper-
age of from 50 to 100 amperes is required.
These machines have been advertised in
various electrical journals.

This type of rectifier possesses, as you
mention, the merit that only a small motor
is required to drive the commutator, no
matter how much current is taken from the
latter device.

EDISON PRIMARY CELL.

(1062) E. I. Abrams, Chicago, Ill., asks
The Oracle:

Q. 1. As to the merits of the Edison
primary battery for lighting lamps.

A. 1. The Edison Primary Battery is
excellent for lighting six volt automobile
lamps, but about 5 to 6 cells connected in
series will have to be used. This cell can
readily be refilled by renewing the elec-
trodes and the electrolyte.

It can be used steadily and does not
deteriorate to any appreciable extent when
not in use. The voltage of these cells is
very low (about .9 volt usually), altho the
output runs up to 200 or 300 ampere-
hours for each cell.

PECULIAR TRANSFORMER AND
SPARK COIL EFFECT.

(1063) Thomas S. Parker, Palestine,
Texas, writes this department:

Q. 1. I have just obtained a 2200-volt, 60-
cycle, closed-core alternating current trans-
former from the local electric light company.
It steps up the potential from 110 volts to
2,200 volts. It is a transformer which has
both primary and secondary enclosed in the
core.

With it connected up as shown in the
diagram I was able to obtain a 4-inch
spark. As you see, the spark coil only gives
14-inch spark, and I want to know if there
1s any advantage obtained in this way for
use on a wireless transmitter, or will the
transformer cut down the voltage of the
spark coil to where it will be only 2,200
volts?

Could this transformer be used for wire-

less if it was connected with a 110-volt line,
60 cycles, alternating current?

1 connected a bell in series with six dry
cells and connected the wires to the trans-
former, and obtained a good loud spark at
the secondary terminals; a fact which I

Pecuillar Arrangement of Spark Coll and

Step-Up Transformer, Which Yielded a

Lar&er Spark Than the Usual One Produced

by the Srark Coll Alone. A Freak Condition
It Is Thought by the Editor.

thought impossible with an alternating cur-
rent transformer.

The bell was acting as an interrupter and
I obtained a good loud spark with the direct
current, which same is considered impossi-
ble with an alternating current transformer;
nevertheless it worked, and would even
charge a Leyden jar to the extent that it
could be heard all over the house and out
in the yard. The jar was a little larger than
one pint. How do you account for these
facts?

A.1. In regard to the operation of a
spark coil in conjunction with a step-up
transformer of a closed-core type, our opin-
ion is as follows: What you have done is
apparently this: You have taken several
thousand volts secondary output from your
spark coil and passed this thru the primary
of a transformer. The transformer thus
should raise this current of several thousand
volts to twenty times its value, if the trans-
former was wound to stand this voltage.

Frankly speaking, our idea of this whole
matter is that the secondary current from
the spark coil at several thousand volts po-
tential has simply “walked” thru the trans-
former, or at least jumped thru it by some
peculiar freak, managed to induce a some-
what higher potential in a part of the sec-
ondary winding, perhaps, and produced in
consequence the one-half-inch spark which
you describe.

Of course, the whole matter sums up as
follows: Whether or not such an arrange-
ment was practicable, electrically speaking,
you could not gain any power in this way,
as every time the current passes thru an-
other piece of apparatus there is a loss of
efficiency of transformation. That is to say,
while the voltage might be higher, as mani-
fested by the spark after the current has
past thru the transformer, the strength of
the current or amperage would be less, and
the wattage less than that resulting or avail-
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able from the secondary output of the spark
coil originally.

The transzmner you have rated at 2,200
volts at the secondary is too low for any
ordinary type of wireless transmitter as
about 8,000 to 10,000 volts at least is in-
variably used to charge a glass plate or
other form of condenser for wireless trans-
mission. The experiment you made by using
a vibrating bell in series with six dry cells
to the primary of the transformer and ob-
taining thereby a good-sized spark at the
secondary, is nothing so unusual.

There are a number of different radio sets
as well as ozone transformer outfits in
which a vibrating interrupter is used in the
primary circuit %or locations where direct
current is available. But for radio work the
spark gap must be synchronously attuned
with the primary interrupter and moreover,
the interrupter should be made in the form
of a commutator with two or more seg-
ments, as described recently in Radio News
and also several months ago in the Radio
Department of SCIENCE AND INVENTION.

AUDION AS AN AID TO HEARING.

(1064) Miss Belle St. Paul,
Minn., writes:

Q. 1. I have been much interested in
“The Versatile Audion” in your February
issue.

Not being a scientist the information on
the audion was new to me and seems very
wonderful.

But the use which immediately occurred
to me, to which it might possibly be put,
is not mentioned. That is, in connection
with the electrical instruments for the deaf.
These instruments now are only partially
successful but would be wonderful if they
could be perfected to take the place of
normal ears.

A. 1. There is one agplication of the
audion as an aid to hearing for the
deaf which comes to mind at the present
time, which uses its amplifying properties
when wused in conjunction with a micro-
phone or sound-detecting instrument, to-
gether with the telephonic receiver or re-
producer. When a two-stage audion am-
plifier comprising two vacuum bulbs is
suitably connected, the sound picked up by
the microphone will be of course wonder-
fully intensified when reproduced in the
receiver attached to the ear.

A very interesting article entitled “The
Physiophone” appears in the April issue,
and this covers a new scheme for putting
music into undulating electric currents
which are taken thru metal handles into
the body, and it is pointed out in the article
in question that even deaf mutes, who
have never and can never hear orally thru
the ear, may indeed be able to “feel” or
“hear” indirectly, as we might say, the
rhythm and beanty of music, and also for
that matter the sp ken word or speech.

Henry,
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Who Wants These
Boxing Lessons?

How would you like to give that chap who thinks he’s &
scrapper the surprise of his life?_Wouldn't It be great if
sou could say to him, *‘Come on, I'll put on the gloves with
you’—and then show him some really scientific hoxing!

Or suppose you are attacked, without &ny weapon of
defense except those two fists of yours; wouldn’t you give
anything to know how to disable your opponent with a
powerful blow or Jlu-{luu hold?

You can learn boxing and self defense In your own home.
Marshall Stillman is the first man to successfully teach
boxing by mail. Many pupils have written saying that,
after the first few lessons, they’ve outboxed bigger and
heavier opponents. The proof of the pudding is that the
big new course (6 books) 1s sent on free 10 duy approval
It you keep it you pay $5 in complete payment; otherwise
you return the course, and that settles the matter. But
you'll keep it all right, when you see it is.

The lessons are pi 'ore your mirror. You start
with simple movements such as holding out your hand for
s coin, the breast stroke in swimming, etc., and, before you
know it, you are striking heavy b o g, ducking,
felnting, side-stepping. just as if you had a real opponent
before you. Every move Is illustrated with pictures, and
the type is large so that you can practice while you read.

After you've thoroughly mastered the fundamentals you
take up shadow boxing. Here you go through 3 lively
rounds combining such scientific blows as the Bennie Leon-
ard Triple Blow, the Jack Dempsey Triple Blow, etc. .

Then follows the volume on ‘‘Boxing Blows and Guards.
Every worth-while blow used in the ring is fully described
and posed for by two experts. Following each blow is
the guard for that blow. When you face your first oppo-
nent, ’wxu’lnlrd know l'h"tglm!? h:'o' use, when to :ue them, and
how to agalnst the your opponent uses.

Then there’s a complete set of dally muscle-building
exercises; also the ‘“Colon Exercise,’” one of the best reme-
dles for constipation, and ‘‘Synthetic Breathing.’”” a lung

lop 1 ald inst nervousness. 23 illustrations.
To complete your training in self defense you're taught 15
Jiu-jitsu holds and 8 holds In standing wrestling for use
against violent attack—how to disarm an opponent with
istol, dagger or club, how to release a strangle-hold, etc.
g‘hlt book alone contains 54 f{llustrations.

There’s an illustrated article on Mass Boxing, showing
how to teach boxing to large masses of men—an article on
tralning—an article on mental, morsl and physical develolp-
ment, with a short criticism of sports such as baseball,
football, swimming, tennis, etc.—s copy of the International
Sporting Club Boxing Rules—and a history of 69 great
boxers with their pictures. The fact that there are 246
illustrations in the course will give you an ldea how com-

plete 1t is.
' SEND NO MONEY

Remember, stlmd lmﬂlﬂonez—waw 11 send u&o borlhuo::o fmm
1. So simply ou e coupon and ma!

;?r:;:ll sun:n.nb Association, Suite E-110, 461 Fourth

Avenue, New York Clity.

— — — “_FREE TRIAL COUPON — — — —

MARSHALL STILLMAN ASSOCIATION
Suite E-110, 461 Fourth Avenue, New York

You may send me on spproval your complete course in
Boxing and Self Defense as described above. I have always
been faithful in paying my obligations, and I give you my
pledge that you may feel safe in trusting me as agreed and
that I will either return the course or remit §5 (Canada
$6, foreign countries $7) in 10 days.

NEBUIE ... ... ccssssatssssssssssenaeaesossasanssss
Address ceceesvsssassssssesecanaann cecenen
[—————————
Send for a Complete Catalog of
MASONIC BOOKS
Jewelry and Goods
REDDING & CO.
Publishers and Manufacturers
Dept. 8 200 Fifth Avesues, N, Y. ‘

Science and Invention for October, 1920

Popular Astronomy

By Isabel M. Lewis
(Continucd from page 615)

. ‘
JUPITER

THE OWARF
SUN RED
STAR

L4
EARTH

A Glant Red Star If Drawn to Scale Would Be Represented by a Circle with a Diameter
About Four and a Half Times That of the Giant Yellow Star.

The red giants of class M probably have
densities that average only a few millionths
of the density of the sun while their
diameters may occasionally be as great as
forty million miles. On the other hand,
the density of the red dwarf stars cannot
be much greater than that of our own sun
for it is very doubtful whether a body much
more condensed than our sun would be in
a gaseous condition. Moreover, if a dwarf
star were as dense as the sun and con-
tained only a tenth of its mass or quantity
of matter it would be a very faint object
and therefore invisible to us even if com-
paratively near. A dwarf star of the size
of Jupiter or Saturn and of the density of
the sun would have such a small mass that
it would probably be practically non-lu-
minous. Many such dark suns may exist
in the universe. Jupiter has a density
almost exactly equal to that of the sun and
the density of Saturn is less than one-half
that of the sun and both are non-luminous
hodies resembling extinct suns rather than
planets.

It was believed, before the discovery of
radio-activity, that the radiation of the
stars was supplied solely by the gravita-
tional contraction of gaseous bodies. As-
sume that a giant red Cepheid variable of
:normous volume and very low density be-
zins to contract under the gravitational at-
traction of its parts. According to the law
>f gases as it contracts it grows hotter
ind its radiations become more intense, It
secomes yellowish in color as its tempera-
ture rises and density increases and at the
same time its size decreases. As it becomes
still hotter and more condensed its color
changes gradually from yellow to white and

Diagram 8S8howing Relative Sizes of the Sun,
a Super-giant Red Star, and the Orbits of the
Planets Meroury, Venus and Mars.
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then to bluish white and its density in-
creases still further. When its density ap-
proaches one-tenth of the density of the
sun, however, the star no longer behaves a:
a perfect gas and its loss of heat by radia-
tion begins to surpass its gain of heat by

Outline of the Constellation Orion—With the
Exception of Betelgeuse, Which Is a Giant
Red Star, All the Stars Shown in This Group
Are Glant Stars of the Hellum Type, Often
Called the Orion Type Stars Because They
Occur In Such Profusion In This Partlcular
Constellation; Rigel is One of the Susel"
glants of the Universe, Being at Least One
Thousand Times More Luminous than the
Average Star of the Helium Type or One
Hundred Thousand Times More Luminous
Than Our Own Sun.

gravitational contraction and it gradually
cools off, and grows dwarfish in size an
high in density, going thru the color changes
in the reverse order from bluish white to
white, then to yellow, orange and red.
this hypothesis the existence of the tw¢
groups of dwarfs and giants in each spec
tral class can be accounted for and the
order of stellar evolution as outlined by
Russell is from diffuse giant red stars thrt
orange, yellow, yellow-white, and white
giant stars successively to the hottest tyP¢
of stars, the blue helium stars, which stag¢
can be reached only by the most masstve 0
all stars. Stars of moderate mass wou
not attain to thi:; height of development, but
would begin to decrease in size an df—“”l:’
and return thru the dwarfish groups of the
same types to dwarf red stars without at-

(Costinsed on, page; 662)
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From the day you enroll with Chicago “Tech” you are under the
direction of practical engineers who teach you thoroughly the methods
which they use in their own work and which you will use when you
practice the profession yourself. Lessons, exercises and special texts
deal with conditions as they exist, so when you graduate you are
perfectly familiar with the actual work of the drafting room.

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

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

Moderate Fees, Easy Terms

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

CHICAGO TECHNICAL COLLEGE
1045 Chicago “Tech”’ Bldg. CHICAGO, ILL.

Semmeccec e e e cmc s e e
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Drawing Outfit—No Extra Charge

FREE outfit is included with our Home Study Course or eredlt _!lvm if you aslready

have an outfit.
as used by leading draftsmen.

These are high grade instruments, drawing boa:

square, etc.—same

Other Chicago “Tech” Courses

Chicago * 'l'eeh" upenl the ﬁeld of specialized training not only in Draftsmanship but

ln ol.hu pnyln

you want information on any of these, mark the coupon

to show whlch lubjoet lnumu you and full information will come by return mail.

Ne ebligation upen you is Implled when you ask
for the l'uu .. p !l’coh" Instruction.
We w uu nh nd information telling
you the opportunities offered in any line o

esch. Then you ean dnldo what ‘1'2

field offers for you. Blg
-ol like you—WITH
coupon—today.

THE COUPON
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Architectural Drafting
Machine Drafting
Electrical Drafting
Structural Drafting
Sheet Metal Drafting
Topographic Drafting
Survoym
Design “f
Contracting—Buildings
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CHICAGO TECHNICAL COLLEGE 1045 Chicago “Tech” Bldg., Chicago, II

Without obligation on rt, please send tree and tpal truction:
me an me:’ D:n Je& marked below postpald, ins s on

Am Engineering

Aero. Engineering

Gas Engines

Plan Reading—Bulldings
Estimating—Bulldings
Plan Reading—Machinery
Plumbing—Estimating
Heating and Ventilating
Steam Engineering

...............................

........................

.State
Trial Lesson included When lnqulry 'Is for Draftsmanship or Plan Reeding.
College or Homo Study, state which..........

..................................
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LEARN

WIRING

AND EARN

$75 a Week

This year’s Edition will
make you an Expert

The National Authority for 26 Years

The only complete and
accurate k on wiring

CONTENTS

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

SPECIAL NEW CHAPTERS
How to install and operate genera-
tors, motors, storage batteries and
every kind of wiring device with
i of connections. Illumina-
tion, House Wiring, Garage Wiring,
Theatre Wiring, Moving Picture
House Wiring, Sign Wiring, Marine
Wiring, Electric Range and Heater
Wiring, Watt-Hour Meter Wiring
and complete chapters on inside and
outside wiring for every system
from a central station to the small-
est cottage. 250 Electrical Units
and their Definitions and Equiva-
lents. The latest lamp data. Proper
symbols to use to indicate outlets,
etc., etc. Also a complete directory
of the leading manufacturers of of-
ficially approved apparatus and sup-
plies necessary for any kind of
installation.

Every inspector in this country will ap-

prove your wiring job if done in accordance
with :{. simple rules in Standard Wiring.

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

H. C. CUSHING, Jr.
8 West 40th Street New York
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““Movies’” of Flying Bullets
By PIERRE H. BOUCHERON
(Continued from page 611)

Dlagram Showing Arrangement of Camera, Spark Gap, Etc., for Photographing
Builets In Flight.

the spark gap G, across which has been
shunted a condenser C2, of very small
capacity.

When the large condenser is fully charged
and the circuit is closed, the electrical cur-
rent will continue thru the circuit and
charge the small condenser. When the po-
tential of this smaller condenser has ob-
tained a sufficient value to jump across the
space of the spark gap, a spark takes place.
Thus this cycle of events reproduces itself
constantly and as the charge of the large
condenser diminishes, the sparks occur less
frequently, Furthermore, by directing a
comprest air-jet upon the spark to prevent
the formation of an arc, and while main-
taining the voltage and capacity at a con-
stant factor, as well as the length of the

spark gap, it is possible to regulate the fre-
quency of the sparks with exact precision.

The electrodes of the spark gap are
placed facing the approximate center F of
the parabolic mirror M, which has a diam-
eter of 40 centimeters. This mirror projects
the emitted light of the spark in a stream
of parallel rays upon a convex glass L of
equal diameter placed 3 meters distant, and
which causes the rays to be ultimately
focust upon the objective O of the photo-
graphing apparatus.

In order not to damage the instruments
during fire and so that nothing is lost of the
action, the firepiece is installed in such a
manner that the trajectory T-T of the pro-
jectile P will pass at an equal distance

(Continued on page 654)

Solving the Housing Problem
oo By H. GERNSBACK
(Continued from page 619)

commuter. Just watch any outgoing com-
muters’. train where every other man is
loaded down heavily with bundles and
packages.

'MR. EDISON'S PREDICTION.

‘What then is the solution of the problem?
Some months ago when the writer inter-
viewed Mr. Edison, the latter predicted that
within twenty years Manhattan Island
(New York City proper) would not contain
a single residence. It would then only con-
tain business houses, factories, etc. Every-

body would come to work by suburban
rapid transit trains and return home in the
evening. Mr. Edison's prediction is, of
course, correct. For, if you look about us,
you find that the City of New York is be-
coming more and morc a business center,
driving out apartments every year. Last
year, for instance, has witnest the erection
of hundreds of business institutions, thea-
ters, etc., while this year there is only con-
templated the crection of a single apart-
ment house, where several thousand of them
(Continued on page 683)

we way.
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You Can Build

this Phonograph
EASILY

Tremendous Saving in Cost

AFEW hours pleasant work—some simple
tools found in any man’s home—and

Our Simplified Plans

IT’S an easy and interesting job to build
this fine, sweet-toned cabinet instrument
by our system. We furnish blueprints, diagrams,
motors, tone arms and all other metal parts to-

gether with knockdown cabinet and ready built
horn all complete. You do the assembling and finishing at a saving of more than one-half the
retail cost. You can’t go wrong if you follow our instructions. There’s a model and price for
every taste and purse. Your choice of four beautiful models.

Everybody who has built a Makafone has found it much easier than he first thought. You will find it so too

Read What Satisfied Builders Say

“] have built my phonograph that I purchased from you and it is a dandy. I am well pleased. I had
neighbor in to look at it and he thinks it is nice. I think that he will buy one.”—Crawford, East Peoria, Ill.

*] rececived everything O.K. and I have already built and enjoyed it for two weeks and I am very much

pleased with it.”—Bieschke, Chicago, Il

“] have the model No. 1 set up and in fine running condition and would not sell it unless I could get

another one like it. It is equal to any I ever saw. I have finished it in natural wood and all that have seen

it say that there is not a finer machine in any store in town.”’—Corbin, Vancouver, Wash.

“Have just finished the cabinet and believe me she sure does look swell. I can guarantee you several more

orders very soon.”—Armhein, Milwaukee, Wis.

“I] am well pleased with the MAKAFONE I ordered from you some time ago and am now placing another

order for a No. 4 machine.”—Hysong, Covington, Ky.

“I received my MAKAFONE and have built it and find it a dandy. I will send an order for a No. 3

machine in the very near future.”—Bank, Sanatobia, Miss.

Get Into the Phonograph Business
for Yourself

No experience is necessary under our plan. Hundreds have gone into the business of building
Makafones which they sell to their neighbors and friends at a clear profit of not less than $50.00.

“I received the outfit in good shape. Am perfectly satisfied that the machine plays well and it was
sold right away. Please send more price lists and order blanks, as I want to order a No. 5 outfit right
away.”—Schettling, Kansas City, Mo.

Gentlemen: Fill Out This Coupon And Mail Today

I h_lz_,;e the _phonog?ph dﬁni*&d' pr;itcrl:d f:o;n b’e‘:‘:e ”t'llllnen ti‘l:e | —— — ———— ————
. music reproduced on 18 10 ment 18 r
?‘tl)uve eever hecard.p This machine is now sold and I soon will MODERN PHONOGRAPH SUPPLY CO.
be able to take advantage of your discount on:' 6)rdenn¢ six l 342 Springer Bldg., 313 S. Clinton St., Chicago, III.
outfits at a time. J. evenny. l Gentlemen:—Please send me full particulars of your
Many of these people have come from clerical or other non- l volﬂi"g'l"’imv‘::"mg"“ Phonograph™ proposition, without
mechanical vocations. And they are all making good. Why
not you? We shall be glad to give you full particulars s0 |  Name .................ccooviiiiiiiiininiiaiiii.,
send in this coupon today. l Street Add
tree PC88. ... .ccuictetescostectstsssscsnncscans
MO&m Phonognpb supply Co' : Cityor Town.........covvvennnn. State............. .
342 Springer Bldg., 313 So. Clinton St., Chicago, Ill. i
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What Would You Give

To Be A Man Like This?

What would you give to have the appetite of a wolf, the digestion
of an ostrich—to have every muscle in your body hard as nails
and your system running as smoothly as a dynamo ?

If you were a runt or a weak-
ling, what would you give to
become a real two-fisted chunk
and brawn? A thou-
You bet you
would. Well, there’s many an
under-developed chap who has
bought perfect health and phys-
ical perfection for a few cents
and fifteen minutes work a day
for four or five months. And,
by George, we can give you
their names and their actual
“before ard after’” measure-
ments, if you want ‘em.

Are you looking for a better,
bigger body and a clearer head?
You can have them. That’s not
a promise. We GUARANTEE it.

leeuc-nhouruldalnlfrorwuk
(by correspondence) play fair with
us; and in four or five months if you
haven’t made good with a capital
“G”, WE will. Eho exercises we will
give you won’t be hard and
won’t strain you. They’re things a
kid could do. But they’re scientifi-
cally correct, and th take it off
your bread basket and put in on
your shoulders and chest.

We'll bet you our free folder,
describing our course, against
the post card it takes to get
it, t you will like our
course, and six months from
now will be twice the husky
you are now. Come on. Put
up your post

THE MILO BAR BELL CO., Dept. 9

Bar Bells, Dumb Bells and Kettle
Bells. Publishers of “STRENGTH.”

OWEN CARR—One of Our Boys Diamend & 3rd Sts., Philadelphia

N THIS DAY AND AGE sttention to your appearance j all
is an absolute necessity 1f you expect to make the | it will injure your welfare!
most out of life. Not only should you wish to appear m’i’;’ :‘:: ,’:“": by

::h ‘::r‘nm.;:n as poulblr:.h for yo:: own b:leu-uu;{;i:t:‘e:‘i Shaper, **TraDos” (Model

s alone well worth your efforts, but you without tion; quickly, safely and permanently.
The ‘morld In_ seneral Jodeing you greatly, If not wholly, | Hoo e O e iortors” with “onets " dat
by your ““looks,”” therefore it pays to ‘7look your best*’ at | occupation, being worn at night.

Write today for [res Ddooklet, which tells you how to correct ill-sheped moses without cost i met sstisfactory

sst 1401 Ackerman Bidg., Bi

!Zl/zFEET%i

LONG

ACHROMATIC TELESCOPE MADE UPON NEW SCIENTIFIC PRINCIPLES.
Positively such a good Telescope was never sold for this price before. Eastern Tel are
made by one of the largest manufacturers of telescopes in merica; we control entire production;
measure closed 8 inches and open over 214 feet n 4 sections. They fre nicely brass bound, with
ecientifically ground lenses. Guaran maker. Every sofourner in the country or at the
seaside resorts should certainly secure one of these instruments, and no farmer should be without
one. The scenery just now is beautiful. A Telescope will aid you Ia tsking views. Objects are
brought to view with astopishing clearness Sent by mall or express, safely packed, prepaid, for
only 99 cents. Our new Catalogue of Wstches, etc., sent with each order. is 1s a grand offer
nm{ you should not miss it. e warrant each telescope just as rep or money refunded.

Sl WOVELTY GO, DEPT, 7. 173 B. 93 STREET, NEW YORK.
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‘““Movies’” of Flying
Bullets
(Continued from page 654)

per second. First is seen the barrel ex-
tremity of the revolver, then come the fus-
ing gases surrounding the ball and altho
the initial speed is very great, it is observed
to rapidly diminish. Just as soon as the
projectile has completely left the revolver,
the gases escape from the muzzle in small
circles of but an instant in duration, after
which they assume a conical shape. Then
as these gases gradually lose speed the bul-
let overtakes them and the latter becomes
visible once more at a distance of about
15 centimeters from the muzzle of the re-
volver. A short distance further, the
projectile is made to penetrate a narrow
pine strip, the splinters of which are readily
discernable in precise order to the right and
to the left of the bullet. In connection with
this a curious observation is that several of
these splinters of wood attain speeds much
greater than that of the projectile.

In summing up the explanation of thesc
interesting experiments, thanks to the em-
ployment of continuous spark discharges
broken up by blowing, electricity once more
is made to play an important réle in the pro-
duction of moving pictures at a rate of
speed exceeding 20,000 photographs per sec-
ond. Here is an excellent and golden
opportunity for our American film producers
to utilize this method for the ﬁlming of
some unique and refreshing “movies.”

Hammering Elec-
trons Out of Matter
By HAROLD F. RICHARDS, Ph.D.
(Continued from page 633)

some experiments were performed in which
the metal and insulator were brought into
intimate contact by the simple expedient
of allowing a hard-rubber ball to bounce
upon a brass disc. By this means the
metal disc has been eﬁ’dn'cally charged
to a potential of nearly 200 volts. A single
collision of the ball with the disc has pro-
duced as much electricity as would have
been obtained by a considerable amount of
rubbing, altho the ball and the disc were
in contact for only a minute fraction of
a second. In the course of the experi-
ments, balls of hard rubber (ebonite), glass
and ivory have been allowed to strike upon
discs of brass or zinc, and in every instance
the metal received a positive charge of
electricity. All the results showed that
there is a natural tendency for the free
electrons in the metal to diffuse into the
insulator, which possesses fewer free elec-
trons, Thus it is evident that rubbing is
not necessary to produce the electricity.
Many delicate experiments were performed
to find how the electrical charge depended
upon the velocity of impact, the weight of
the colliding bodies and the electrical ca-
pacity of the metallic system upon which
the charge was produced, and all the re-
sults showed conclusively that the electrical
energy does not deipen directly upon the
mechanical energy lost in collision. It is,
therefore, apparent that electrification by
friction and gy impact are contact effects
of the same naoture as the contact effect
between metals, and that there is no direct
transformation of the mechanical energy
of rubbing into electrical energy. When
electricity s produced by friction, the elec-
trical charge does not come from the me-
chanical work done, but from the vibratory
energy of the electrons. These results seem
to settle conclusively the much-discussed
(Continued on page 661)
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Hammering Elec-
:trons Out of Matter
(Continued from page 656)

Znummn

problem of why friction produces elec-
tricity. All that the rubbing does is to
bring the molecules of the two surfaces
sufficiently close together to permit them
to exchange electrons in accordance with
their natural tendency.

A NEW ELECTRICAL GENERATOR.

In accordance with the results of these
experiments, an electrical generator can be
constructed which will operate upon an
entirely new principle. The diagram shows
how to make it. The machine is nothing
more nor less than a little trip-hammer,
with electrical connections .to take off the
charge generated. The wheel is turned by
hand and carries teeth, so that it alter-
nately raises and releases the hard-rubber
(ebonite) disc attached to the end of the
lever. Thus the disc strikes repeatedly
upon the metal anvil, which may be of
iron, brass or any convenient metal, and the
electricity generated upon the anvil can
be drawn off thru the wires shown. In
order to obtain a continuous production
of electricity it is necessary to discharge
the surface of the ebonite disc occasionally
by passing a flame rapidly over it, for
negative electricity is produced on the
ebonite at the same time that positive
charge is formed on the metal anvil, and
after a sufficient amount of electricity has
accumulated upon the ebonite the further
production of electricity will stop. With
an apparatus similar to this, the writer has
charged a metal anvil of small capacity to
a potential of 386 wolts. The ebonite disc
had to strike the brass anvil thirty-three
times in order to produce this voltage, and
it was found necessary to discharge the
disc three times during the course of that
cxperiment. This generator will not pro-
duce electricity fast enough to be of prac-
tical use, but it is intensely interesting be-
cause it operates by virtue of an entirely
new principle! 1f an ordinary Leyden jar
is connected to the metal anyil, a few min-
wtes of turning the crank Of the machine
will generate emough electricity to kill a
rabbit or give a strong shock to a human
being.

WHEN BABE RUTH KNOCKS A HOMER.

It is interesting to think of the elec-
tricity which we are constantly generating.
When the typist pounds the keys, when
the pianist dashes thru the Twelfth Hun-
garian Rhapsodie, when Jack Dempsey
lands his right, electricity is produced.
Even in walking, the repeated collisions
of the leather soles with the pavement
cause a continual generation of electricity.
A pile-driver produces electricity every
time it strikes. Babe Ruth, the home-run
king, is a notable gerrerator of electricity,
for every time his mighty bat collides with
the leather-covered sphere this strange
thing called electricity is produced. The
experiments that have been performed in-
dicate that if we should collect in a Leyden
jar the electricity generated every time he
makes a hit, forty hits would suffice to
ela¢trocute a mouse. From this it appears
that Ruth’s efficiency as an electrical gen-
erator is not very high, when we consider
how many mice he could kill if he used
his bat directly on their heads. The effi-
cieacy of producing electricity by hammer-
ing the electrons out of matter is so small
that this new method of generation will
never be used practically, but the discovery
of the effect and the laws governing it
hare shed much light upon many puzzling
electrical phenomena.

You Can Qualifir

a Short Time

BIG JOB

RIGHT NOW IS
the Time to Start

Take the hours you idle away each
week. Turn them into money-mak-
ing, job-improving hours of study.
All you need is ability to read and
write and the determination to win.
You can’t make a mistake. Our sys.
tem of instruction won't let you.

It is Easy to Master Any
Subject Taught By

Our Methods

Every student’s work gets individual
attention from men who know exact-
ly what is right and what is wrong.
f ho h
e caas o their chosen fieda.

You learn in months what took them years
hoognde:ut. lAnd the beauty of it is

Everything Made Simple
As the Alphabet

‘Where technical terms are used they are ex-

plained and illustrated. Only simple Enﬁlhh

3hat an; 3{1&% und:ﬁ:tand isa::led. un-
reds o ons, diagrams

make the study of our text books easy.

Write TODAY for Latest
Bulletin— FREE

Get complete details about the course you
favor. Klso learn how others have suc-
ceeded through our help.

American School of Correspondence

Dept. G-726,
Drexel Ave. and 58th St., Chicago, U. S. A.

tofilla

Don’t be satisfied to
take what comes. Go get

. the job you want. It is

not hard to do when you
are fitted to fill it.

The demand for good men in
every walk of life is simply
immense. There are far more
jobs than there are competent
men to fill them. Every day
you put off preparing your-
self for a better paying,
more pleasant position is just
so much time and money lost.

Pick Out the Job You Want

A Am“ M°3m M
udito: ccountants, ce Mana-
Cre it Men, Cushiers, Book:
and Cost Clerks— 0
We%?yw.

Factory Men
Electrical and Mechanical Engineers,
Factory Managers, ai?erinwndenm,
Foremen, Designers Draftsmen—
$2,500 to $12,000 a year.

Construction Men
Civil and Structural Engineers, Transit
Men, Construction Superintendents
and Foremen, Estimat Designers
and Draftsmen—$2,500to $10,000 a year.
Trades
lbz{aclginista l!alnd Tool Msa¥e1;a. Auto
re! ectris ationary
E:gl"lxlzeem’ Firemg%umbem, Car-
penten.r%attem Makers and Tele-
phone Men—$2,500 to $3,000 a year.

Read This Letter From
One Young Man Who

Grasped His Opportunity

North Chatham, Mass,

Dear Sirs:
am e a circular of the Brown
Tlra‘l?nmpmmt that it might in-
terest you, as it is one of my devicesand is
manufactured by the Brown Co. on royalty.
Your school is the best of the Corre-
ence schools 1 know of, and am
glad to recommend it eo'ny one in need

Here Is the : AMERICAN SCHOOL OF CORRESPONDENCE

Dept. G-726, Drexel Ave. and 58th Street, Chicago, U. S. A.

«ee... BoOOKKee!
'per

and Auditor ......Bm
e Steam

To a Real | =33
obile Engineer
Roena
FUTURE I:::::‘é?:ﬁ’.‘::‘;‘;..'..,‘
l «.. Structural Elﬁin‘?

weeiCer, Public Accountant ......8hop

I Address
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How to Become
a Professional
Radio Man

By PIERRE H. BOUCHERON
(Continued from page 643)

first day out of New York the food was
passable and there was plenty of it. After
this, however, we had prunes and canned
“Willie’ for breakfast, canned “Willie” and
prunes for lunch and “Willie” canned and
prunes for supper. I do not mention tea or
coffee because, altho the mess cook called
it by these names, they were mot; in fact
there was no palatable difference between
the two.

For that reason, I say to you, take along
the books, also the notebook and the camera.
Take out a correspondence course even if
it be only one in correct English, Several
prominent radio men have reached their
present positions today, solely by the amount
of technical book-learning they were able
to secure while seagoing operators. The
majority of radio men are young; that is,
all ages ranging from 18 to 30, at which
time the mind is more pliable and receptive
than in later years, making comparatively
easy the mastery of various technical sub-
jects allied with the radio art.

The camera and the notebook are most
valuable. The camera for its all-seeing eye
and the notebook (call it a diary if you wish)
for its graphic record of your experiences
while in “foreign lands.” Preserve these
records as you would your life insurance
or your bankbook. They will prove in-
valuable to you in later years.

Trephining the
- SKull :
(Continued from page 610)

‘up the area of the opening with cocoanut
'shells. Compare with the modern idea of
{covering up a hole with a silver plate
'screwed in place.
* The instruments have been improved
upon and the operation instead of taking
‘months requires only 12 to 15 minutes.
Altho sometimes the old form of trephin
'is still used, electricity has rapidly taken
its place in the form ot a new circular bone
saw. The old style trephin was auger-like
in nature and drilled a starting point for
the saw. The cylindrical saw then cut a
perfectly round pellet out of the skull,
which was removed with the saw. This
then gave access to the covering of the
.brain which had to be incised in many cases.

The purpose of the operation is many
fold. The skull, as we now know, is made
up of three distinctly different sections of
bone. An outer table which is firm and
hard, a middle or diploéic table which acts
.as the nourishing layer, and the third or
inner table of hard boney matter. The
middle one is quite porous.

Thus a blow on the head will sometimes
not show any perceptible injury on the out-
side and yet a fracture of the inner table
might have occurred, driving fragments of
the bone into the brain tissue. Here, due
to the wonderful blood circulatory system
of the brain quite a bit of blood 1s forced
out, which will later clot, the samesas blood
does in any other portion of the body.

A blood clot may now undergo a series
of degenerative changes or may disappear
entirely thru being absorbed by the tissues.
In the latter case there is nothing to fear,
but in the former it causes degeneration
of the tissues, and rapidly spreads over
quite a large area. The pressure inside the
crapial vault or skull becomes very great,
and the action of the brain is markedly im-
pairn
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Become an Electrical
Expert in One Year

Or Learn an Electrical .
Trade in Six Months

great field of Electricity here in the

big laboratories of America’s Greatest
Institution of Electrical Education. Through
our intensive, specialized training and prac-
tical method of instruction you can become
an Electrical Expert in one year or learn an
Electrical Trade in six months.

For over 15 years School of Engineering
of Milwaukee has been training men for
brilliant successes in all branches of Elec-
tricity. Today it offers you

Q UALIFY for your future success in the

man. All of these positions pay extremely
well and the work itself is intensely fascinat-

™ Practical Electricity

Course requires one year for completion
and gives Student both principles and prac-
tice in the application of Electricity. The
course includes wiring, armature winding,
motors, generators, transformers, efficiency
tests, installation and care of commercial
electrical equipment and

greater advantages in your
Electrical training than you
can find anywhere else.

Electricity Offers
You Big Success

Now-as never before won-
derful opportunities are open
to you to win splendid suc-
cess, high position and hand-
some earnings in this fas-
cinating, uncrowded field.
There are not enough Elec-
trically trained men to sup-
ply the demands of this vast,
rapidly developing industry.
More trained men are needed

ance to the

man. The m

half time wi

part or ail of
;d{mlon to :hll.

elp you a
Eleotrical ’:ndut

Earn While
You Learn

Our method of ce-operative assist-
Student of moderate
means brings an Electrical career
within the reach of every ambitious
ajority of our students
are earning their own way by our
““Earn - While- You - Learn” sys

By this arrangement you may spend
ing for a Milwaukee
industrial concern and the other
:n.-ll In the class-room and labora-

ry.

Our free Employment Department,
se touch with Mil-
waukee industries secures positions
for thoss students who wish to earn
thelr expenses. In
the department wiil

d o':nltlon in_ the

completed your training.

machinery.

Urgent demand for and scar-
city of Draftsmen’offers unusual
opportunities with high salaries
and brilliant futures. To pre-
pare men for this field, we offer
a six months’ to one-year course
tom. in Electrical and Mechanical
Drafting which prepares Stu-
dents for immediate acceptance
of responsible positions in com-
mercial Drafting rooms. Part-
time employment while taking
the one-year course.

Armature Winding

A six-months’ course—brief
‘but intensely practical and lead-
ing to well paying positions.
Instruction under recognized ex-

when you have

at once to fill big, high-sal-
aried, Electrical positions.
opportunity.

Greatest Electrical School
Shops in America

Learn Electricity by actual practice on
complete working equipment in our big Elec-
trical laboratories. Thousands of dollars’
worth of motors, machines, dynamos, switch-
boards, ignition and lighting systems, etc.,
for your use. Over 90 Electrical Experts to
give you personal instruction.

What You Learn Here

School of Engineering first grounds the
student in the general theory and practice of*
Electricity, then trains him for whatever
branch he desires to specialize in. He be-
comes both a good Electrician and a trained
specialist qualified and ready to step into a
highly-paid position.

Electrotechnics

Practical Electrical training of 2 to 3 years
which leads to positions such as Superin-
tendent of Maintenance, Director of Con-
struction, Automotive Electrotechnician, Ra-
dio Engineer, Superintendent of Testing and
Installing and Electrical Equipment Sales-

It is your great
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perts who have made life studies
of most practical and expedient methods in this
fleld. A very popular course among men who
desire a short period of training,

Automotive Electrotechnics

An intensive practical 3 or 6 months’ course.
Teaches every phase of electric starting, lighting,
ignition and storage battery work for automobiles,
trucks, tractors, motorcycles, aircraft, etc. Opens
;xpduu;: way to big pay positions in the Automotive
n ry.

Write for Free Catalog

Mail the coupon today for our big new illustrated
Catalog. Tell us what course interests d
we will send you mecmm information. nd out about

high position and handsome earnings in th
fleld of Electricity. Don’t waste Mat|
ocoupon now. No cost or obligatio] tn! timel I the

tion,
HGOL of ENGINEERI
of Milwaukee
Dept. 1-BK, 373 Broadway, Milwaukee, Wis.

SCHOOL OF ENGINEERING OF MILWAUKEE
1-BK, 373 Broadway, Milwaukee, Wisconsin

Please send me without cost or obligation, your free
illustrated book ﬂd details of coumu:‘hlch than in-

dicated below. 50 tell mo about your ‘‘Earn-While-
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. Employers everywhere are look-
ing for skilled draftsmen. They are
offering splendid salaries, and good
positions are always open.

No line offers lgreater opportunity for
advancement. rafting itself not only
commands good pay, but it is the first step
toward successin Mechanical orStructural
Engineering or Architecture.

Thereisan easydelightful wayinwhich
Qu can learn nﬁ}u at home in spare time.
or 29 years the International Corre-
spondence Schools have been giving men
and women just the training they need
for success in Drafting and more than 200
other subjects. Hundreds of thousands
have stepped into good positions through
I. C. S. help but never were opportunities
so great as now.

Let the I. C. S. help yoa. Choose the work you
like best in the coupon below, then mark and
mail it today. This doesn’t obligate you in the
least and it will bring you information that may
start you on a successful career. This is your
chance. Don't let it slip by. Mark and mail this

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6163-B, SCRANTON, PA.

id
Sxplain, without obligating me, how 1 can qualify for the
tion, or in the subject, before which I mark X.
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The degeneration changes may gradually
spread so that finally they become distinctly
localized and begin to show defects in bodily
movements or sensations. If the leg are:
is reached, the leg will become paralyzec
on the opposite side of the injury, i. e, il
the right hemisphere of the brain has beer
injured, the left leg will be paralyzed anc
with the leg of course the arm on that side

The injury or abscess then would pene-
trate the brain tissue still further and ma)
result in blindness in one-half of the visua
field of both eyes. Difficulties of speecl
would present themselves and word blind
ness occur, dependent on the direction i
which the abscess grows. In addition, in-
tense throbbing in the head and perhap:
deafness on the same side as the injury
would be indicated. Of course, none of
these signs would show invariably that the
brain has been injured or that there is any
intercranial pressure,

The attending surgeon always attempts
to ascertain by interrogation whether or not
there had been any previous injury, and if
the answer is in the affirmative, regardless
of whether the injury was on the surfacc
or not he advises immediate operation wher
the other signs just mentioned are present

If the operation is not refused by the
patient, it means but a matter of a few
moments to carry it to a successful com-
pletion. The surgeon after setting the
depth gage for the saw and adjusting the
width of the saw-cut, places his patient
under anesthesia, and then as near as pos-
sible he attempts to locate the position of
the injury. A flap of scalp is then removed,
the head having been shaved at the spot
determined upon, the current turned on
and the saw cuts its way tHru the skull
without necessitating any pressure upon the
handle of saw.

This causes two parallel incisions to be
made, even into the proximity of a splintered
skull, and there is no danger of forcing
fragments of bone into the brain as was
generally the case with the old style tre-
phines. Reversing the saw and cutting twc
more parallel lines at right angles to thc
first cut, the surgeon is able to remove a
square portion of bone or a triangular por-
tion if the same should prove advisable, ir
which case the saws are close together.

A cut thru the dura mater or covering
of the brain exposes the brain, and in-
stantly if there has been any cranial pres-
sure quite a large quantity of pus will
escape. Sometimes the opening thus formed.
if it is of large size, is covered by a silver
plate screwed into place right into the bone
the dura mater of course having been
sewed up prior to this step.

Automaton Mimics |
Real Man
(Continued from page 607)

SN,

Mr. LaReine, after having obtained a
mechanical man, discovered the fraud in
the method of actuating its mechanisms
which, as the readers undoubtedly know,
was controlled by a real live midget, and
after years of research has produced a
rival to the old type. This new marvel,
in addition to writing his name on black-
boards and riding a bicycle, can actually
talk; the voice emanating from him being
very distinct and clear.

The arms of the man in writing are ac-
tuated by a series of cams, which enable
the operator to direct any desired move-
ment to these arms. A selective device al-
lows any of the various functions to be
actuated separately, much the same as these
selective controllers employed in wireless
controlled vessels. A gyroscope in the bot-
tom enables the mechanical man to ride a
bicycle across the stage in startling fashion.
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An American
Jules Verne
i (Continued from page 623)

ships—to lift them up vertically—are be-
coming a realization at the present time.
Witness the various helicopter machines
that actually have flown in the past few
months and which were pictured in this
magazine recently.

Nor did Mr. Senarens write vaguely
about his wonder machines. Quite the
contrary, he described them minutely.
While of course no such technical data, as
for instance that used by Jules Verne, ap-
pears in Senarens’ descriptions, still the
boy who read the stories had a pretty good
sinderstanding of the workings of the
mechanism, and his imagination always
helped him along so that the machine was
pictured by him down to the last nut and
to the last binding post. Most interesting
is it that Mr. Senarens used electricity as
the motive power of most of his devices.
At that time, altho there were as yet no
electric lights, electricity had - just come
into use. Electricity in those days could
do anything, and the people believed that
the marvelous new force was capable of
doing the impossible, as indeed it has ap-
proximated to since. Not the most interest-
ing part about Senarens’ writings were his
scientific creations, but the stories them-
selves were little classics in construction.
Mr. Senarens had written since he was a
boy fourteen years old, and was a very
accomplisht writer with a fervid imagina-
tion, not only in things scientific. He was
a master of romance, fiction, adventures,
plots and everything.

Mr. Senarens is still at it, and altho he
is not writing any more scientific stories
just now, he is in the ring and doing work
as an editor for a New York publishing
house at the present time. Mr. Senarens
is fifty-eight years old and is a very active
and energetic man who does not show his
age. Perhaps at some not too future date
Mr, Senarens will give us some more
imaginative stories, picturing the world as
it will look fifty years hence.

And the other day when we made him
dig out a few hundred of his time-worn
yellowed paper-covered novels, each adorned
fwith an old-fashioned wood cut on its
}front cover, Mr. Senarens smiled wistfully.
‘He had long since forgotten those “wild
Ampossible dreams” of his younger writ-
fing days. Altho he does not like to ad-
mit it now, he was actually ashamed to
write such “nonsensical wild pipe dreams”
those days. In fact, there were many ?eo~
ple who thought that his stuff was too fan-
tastic and would actually hurt the young
boys. And here nearly everyone of his
“pipe dreams” has come true!

“Yes,” Mr. Senarens sighed deeply, when #

we called his attention to it, “truth is indeed
stronger than fiction. I believe anything is
possible now.”

How Were the
- Pyramids Built?
(Continued from page 599)

665

LEARN DRAFTING

School of Drafting. You

Draftsmen Get
$35 to $100

At Home—In Spare Time
as you would in actual practice

Get into this constructive branch of industry where big
~salaries are paid. No previous training is necessary to
become a capable draftsman with the help of the Columbia

can master the practical lessons of

our famous home study course, at home, in spare time. You
will be personally coached and instructed, by mail, by Roy
C. Claflin, president of the school, whose long experience
as a draftsman and teacher, especially qualifies him to give
you the training you need to become a success-
ful Draftsman.

Become a Specialist

We not only give you thorough and practical training
in Mechanical Drafting, teaching you to make actual

drawings as you would in any draft-
ing room, but the additional benefit
of a post-graduate course in some
special branch of drafting. A big
field of opportunity is thus opened to
you as a trained specialist in this
profession.

Draftsmen are
needed in greater
numbers, and receive

a Week

Because of the importance
of his work the draftsman is
paid a big salary and is always
in line for advancement. The

draftsman’s pay is from $35 to $100 a week. A
knowledge of drafting is the stepping stone to
big technical positions in the industrial field

paying as high as $50,000 a year.

How “Columbia” Students Succeed

Students of the Columbia School of Drafting often
secure positions at $2,000 or more a year to start
before completing the course. Hundreds of men and
women with ‘“‘Columbia’’ training are now making
good with blg concerns all over the country. Many

more are now open.
“‘Columbia’’ training is doing for

Here Is what mere -ppron.t'?e:.n v%xhx;er:::w.e&”’“d with a grindin,
some of our graduates: Laurence Johnston, over underpaid position when there are hundreds of roufl

,000 a year; George Murray, $45 a week to start;
. Gash,

. Tangorra, $2,800 a year; A. L. 8140':

month to start; W. 8. Burfoot, $150 a month
start; T. R. Brown, $2,860 a year: R. Fowkes,
$3.700 a year.

These are only & few of a great
number of similar cases. nly e

big salaries and
help. Write tod:

This Complete Drafting Equipment
Furnished -

to students of our school. The instruments are of

the pther hand, tools of that period brought

to lght by excavation are of the most prim-
itivd kin > -

“Jow, thel; "were the pyramids con-
strikted? How were enormous blocks of
stop, each weighing many tons, hauled into

postion up to nearly five hundred feet above
groynd level? This is the problem which
has’puzzled engineers. While several theo-
ries have been advanced, none has been pro-
pothded which has met with anything like
gerjral acceptance. The most popular (if
it @n be so called) is the earth (or rather
sarj) ramp theory, which propounds that
as fhe row of blocks of stone was laid, from
the¥oundation upward, an inclined plane of
sand was constructed around all four sides

standard American make of the best quality,
d. and b your property on completion

instrument needed for the

g;‘ the course. Every
course is Included.
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sitions open to you in the big field of Draft-
© are called upon to place u?-lned draftsmen

Send This Coupon Today

andy advancement through

ay

COLUMBIA SCHOOL OF DRAFTING
Roy 0. Olafiin, President

o °
Lol L DD DT T T L Y . g

COLUMBIA %cngolho;roynmo.
oy 0. Ola esident
Dopt. 1180, "1ath & 1 Ste: “NoW,
Washington, D. C.

I am interested in your practical tralning in Mechanical
Drafting. ease send me Free, your illustrated book of
particulars, testimonials, terms, ete.
in the special post-graduate course checked bel

Mechanical Drafting, or Machine Drafting
tion course and is compiete in itself.)

I am also interested
low ©
is the founda-

Automotive Draftin,
Hydrographic Dnlgn

Sheet Metal Drafting.... Machine Design ...
Structural Drafting . Tool Design .......
;lﬁn:ttyb rI.)allLunz gho A Mntl&mluea
atent Drafting ........ uilders’ Ur80 «o.e.es
D hical i)r-!tina..
Name. ..o i i ittt e it ierena
.V L T Address........ccoviiieiiinenncenans ceee
CIty.covvnne tinvnnnennandoay State.sseeas cee


www.americanradiohistory.com

. Science and Invention for October, 1920

www americanradiohistorv com.


www.americanradiohistory.com

Science and Invention for October, 1920

A Universe in

‘Miniature
(Continued from page 603)

their own, and they are so transparent
that one may see the farthest stars through
their substance. Finally, there is the turn-
ing of the rings, and they turn according to
the law of gravitation. This is a fact which
all theory accepts and of which the hy-
pothesis of Dr. Birkeland does not seem to
take account. The wisest plan, therefore,
until the new order comes, is to hold to the
old theory of Cassini and to follow with
interest the ingenious experiments of Dr.
Birkeland.”

What Caused the .

Great Flood?
(Continued from page 606)

o

so much by the rain which fell as by the
breaking up of “all the fountains of the
great deep.” In plain English, this can have
but one meaning, viz., the waters of the
ocean.

This Shows Graphically What Happens When
the Earth and Another Heavenly Body Ap-
proach Within a Short Distance. The Water
on Both Bodies Will be Drawn Out as Shown.

That these waters were actually ocean
waters can best be proven by the fact that
fossil sea shells have been found upon the
summits of our highest mountains in all
parts of the world with the exception of
some African mountains. ’

Mr. Gernsback’s explanation of the flood
is very simple, and might readily have
occurred as follows:

If some celestial body in its wanderings
thra the heavens past sufficiently close
to the earth, that is within ten or twelve
thousand miles, there is no question of a
dowbt that such an encounter would have
caged havoc on earth. We are not con-
certed here what this body was. It might
hage been our own moon, or it might have
b any of the other planets, or even ar
e orcﬁnary large cometary body of a
buk as large as the earth, or even as small
orgsmaller than the moon, passing suf-
fickntly close to the earth,—say two thou-
sasd miles. The mutual gravitational in-

flunces would then raise tremendous tidal | EERREEEE AR AR LR R AR RRRERRER YiRRRRRRRRRRRRRERRRRE

.
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Are You Physically Fit?

O you look forward serenely, confidently, towards the day when you will

wed the girl you cherish? Do you see in your day dreams a loving,

admiring wife and prattling children of your own flesh and blood and a
dear little, happy home?

This is the picture every young man ought to be able some day to realize. But
you may be one of the thousands, who, for one reason or another—known only
to yourself perhaps—have stumbled into youthful errors which have discouraged
and weakened you and made you almost hopeless of ever being happily married.
You fear the consequences of deception. You hesitate to make love, lest you
make a miserable mess of some sweet girl’s life. Life looks mighty gloomy to you.

But don’t be disheartened. There is hope for even the frailest of humanity,
young or middle-aged.

My Hand Is Held Out To You In Friendship—
1 Want To Help You

Strongfortism has lifted thousands of weak, ailing, impotent, discouraged men out
of the bog of hopeless and despair and placed them on the broad, straight road
to health, happiness and prosperity. Strongfortism has restored the manhood
they had destroyed and thought they had lost forever and given them renewed
vitality, ambition and the power to DO THINGS in the world. Strongfortism
has enabled them to beget children who will make Americans of whom both they
and their country will be proud.

And you do want children, don’t you? Of course you do—and you shall be a proud father,
with prattling kiddies at your feet, if you listen to my advice and take my hand and let
me help you to be a rea] man.

STRONGFORTISM Is a Sclence In Itself

Strongfortism 1s a long stride ahead of any so-called physical culture course or system that
you know of. It embraces all the essentials of such systems, but is not limited to them—
it goes far beyond, reaching out to a varlety of Nature's alds, employing them to an advantage
that brings surprising results to every Strongfort follower.

That is why | have been able to Danish all drugs and med-
Icines and clumsy devices of all sorts intended to cure disease. |,
I get results that are most astounding because my plan Is so
simple—my instructions so easily followed. My search after
the basic truths of Nature and the facts about the diseases
affiicting humanity has led me to discoveries that are dprovlng
_of inestimable benefit to all to whom I have imparted them.

My FREE Book Tells All About It

Send today for gonr cogy of “PROMOTION AND CONSERVATION
OF HEALTH, STRENGTH AND MENTAL ENERGY.” It's free,
. but the information it contains will be of inestimable value to you.
It will tell you how you can, without medicines or drugs, and without
the use of expensive apparatus, build yourself ur to_perfect health—
how you may become a s . healthy man. In short, it will tell
you how to REALLY LIVE, devoting a few minutes every day.
in the privacy of yowr own room if you wish, to follow m‘y easy,
simple instructions. FIll eut twe coupon below and mall with
three 2¢ stamps to cover packing and postage and you will receive
your copy by return mail, with & personal letter from me concerning
the subject or sub, in which you are most interested. Take the
first step toward their attainment by mailing that coupon NOW.

LIONEL STRONGFORT

Physical and Health Specialist
52 STRONGFORT INSTITUTE,JNEWARK, N.J.

LIONEL STRONGFORT

Dr. Sargent, of Harvard, de-
clared that “Strongfort is
unquestionably the finest
specimen of physioal devel-
opment ever seen.’”
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COMMENT ON THE ABOVE.

By Isabel M. Lewis, M.A.
of U. S. Naval Obscrvatory.

\
If, in the course of ages, a dark bod"
comparable in size to our own plan'
chanced in its wanderings thru space 1
pass so dangerously close to our solar sy
tem as to come under the overpowern
attraction of the sun and were drawv
thereby into his domain, and happened, : -
it advanced toward the sun in hyperboh
orbit, to pass within a few thousand mile:

!'r

of our own planet world, the effects would

not be so transient as are the effects of
cometary encounters.

Were our planet in a semi-gaseous state
it would eject a stream of matter in the di- -
rection of the intruder as a result of the
state of tidal stress and strain set up b
the close approach of the two bodie
Since, however, our planet is an elastic ™.

body and as rigid as steel, it would yield, /" “o._

but temporarily to the deforming forcef(
(unless this was so great as to comple*.iy !
disrupture our world), and immuouse tgal,
waves would sweep over th.  .W'% ur-’

face for many days, increasing i tor o as
the two bedies appreactied aud gradually
decreas’ . as they drcw  apart.  Great

<o s sweening over the surface of the
vrth wou'd not be the only effects of such
ecounter.

There would be great and persisting cli-
matic changes as well. The visiting body
being comparable in size and mass to the
earth and exerting a great gravitational
pull upon it, would produce a change in the
form and size of the earth’s orbit that
would continue after the body itself had
past on, just as a comet that has past close
to a planet has the form of its orbit per-
manently changed by the encounter. %ehe
distance of the earth from the sun and its
period of revolution, or year, depend upon
the form and size of its orbit, so as a re-
sult of the encounter our year and our dis-
tance from the sun would be different and
accordingly the amount of light and heat
received from the sun would change and
therefore our climate as well. Moreover, a
change in the form of the earth’s orbit
would bring changes in the nature of the
seasons which would be still further af-
fected by a change in the direction of the
carth’s axis which would undoubtedly be
brought about by the action of the disturb-
ing body.

Great tidal waves of a transient nature,
produced by the gravitational attraction of
two massive bodies passing close to each
other with high velocities, and lasting cli-
matic changes produced by the change in
the earth’s orbit and in the inclination of
its axis would result from the visit of this
stranger from space,

In historical times no great changes have
taken place in the earth’s climate, but as
we delve backward into the earth’s his-
tory thru great geological eras that stretch
into the dim and distant past we find quite

‘et
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\Whichis Your Curve:

The broken curve represents the progress of a man.

who e% its school early in life, takes the first job
offered, and makes no effort to improve his education
and training along special lines, Youth and physical
energy bring fair progress until he is 25 or 26 years
of age—then be hits an almost straight line that
shows no increase in salary for 15 or 20 years.
At 40 or 42 he starts to go down—finally he slides off
into the area of dependency.

Now—contrast therecord of the broken curve man
with that of the heavy curve man—who has realized
the value of education and training. At 30 the heavy
curve man has reached a salary of $3.000 a year. By
the time he is 38, he has climbed ug‘mto the $5,000 a
year class—and is still going up. Note how rapidly
the distanceincreases between thetwo men after they
are 30. The distance doubles, trebles, and still in-
creases until, at 40, the broken curve man bas many
salary squares to climb. He has been hopelessly
outdistanced by the heavy curve man.

‘Take the chart above—go back tothe time when
you quit school and took your first job—tracein your
ine on the chart up to the present time. Are you a

broken curve man or a heavy curve man? Have you
been in a rut or has your advancement been gradual
and steady? Be honest with yourself!l Are you
headed \:Pward toward the executive class—or—are
you headed downward on the broken curve toward
dependency?

You can be a heavy curve man if you will but
take advantage of specialized training such as you
can now obtain without interference with your
present position. LaSalle Extension University
offers you a choice of thirteen courses of home-study
in specialized business subjects. If you want to in-
crease your salary by making your services of greater
value—you can do 8o by spending your spare time
in training at home.

During this training under the LaSalle extension
method, you will have the advantage of the LaSalle
“Problem Method" by which you will solve actual
g;oblgms taken from modern business and you will

guided by a staff of over 450 business experts, law
specialists, expert accountants, trained correspond-
ents, experienced bankers, traffic experts, executives,
and educators.

More than 225000 ambitious men have already
been helped to promotion, increased salaries and
business success by LaSalle training. More than
ﬁos(l)“men are now being trained annually by

alle.

Check in the coupon the course which es?ecially
appeals to you and get full information—also our
helpful book. “Ten Years’ Promotion in One’—
which tells how men with the aid of LaSalle training
have gained in one year promotion which men with-
out this training have not realized in ten. ake
your start today. Send the coupon now!

LASALLE EXTENSION UNIVERSITY

The Largest Business Training Institution in the World

\\ S
Dept. 10371-R  4046-58 S. Michigan Ave. Chicago, IIL %
Please send without obligation to me information re-

Gentlemen:
ing course indicated below Alﬁo
omotion in One.”’

O Higher Accountancy 0O Commercial Law [ Commercial Spanish

copy of ‘‘Ten Years'

O Business Administration [J] Production Efficiency O Expert Bookkeeping

O Traffic Management O Business Letter-Writing [ Effective Public Speaking
(Foreign and Domestic) [] Banking and Finance O C. P. A. Coaching (For

(m] lli.' B(. 'l'niniu() for Bar. ] Business English Advanced Accountants)

Name....

Present

cesesscces Popition ceces

eoescecscscscee

a different state of affairs. At periods in

the earth’s history great climatic changes
were brought about, glacial or ice ages
when polar caps extended far into the
temperate zones were followed by periods
when luxuriant tropical vegetation flour-
ished as far north as Greenland.

What was the cause of these tremendous
variations in climatic conditions over the
earth’s surface during different epochs?
No completely satisfactory answer has yet
been given.

Periodic changes in the form of the
earth’s orbit, changes in the inclination of
the ecarth’s axis, or cyclical changes in the
4ntensity of the solar radiation are some
of the factors that might produce those
alternating climatic periods; or again, va-
riations in the heat of the earth itself or
changes in the composition of its atmos-
shere might account for them more satis-
factorily.

For Homes, Offices, Factories,

Farms

Complete Wall Set Magneto Telephone

Western Electric Type

This is a complete commercial telephone station.
They were bought from telephone exchanges who put
in Central battery types. Slightly used but guaranteed
to be in Al working order.
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Long Distance Telephone S
“Ote. station v oo eienn... 37,00

Shipping weight, 15 lbs.

Two stations
Shipping weight, 25 1bs........ $130w
Send 6¢ in stamps for our big 160 page Wireless and Electrical Catalog No. 22,

THE ELECTRO IMPORTING CO., 231 Fulton Street, New York
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address In the world for only $3.251

The only book in print officially listing
all the radio calls as issued by the Bu-
reau of Commerce. Every vessel and
land station in the world is represented
and listed alphabetically, according to
names of vessels or land stations, and
according to call letters; Revision of
American coastal stations under U. S.
Naval control, and their new calls.
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How We Balance

Ourselves
By WILLIAM M. BUTTERFIELD
(Commucd from page 608)

fiddle-fashion with the sac. The sacs and
the bulbs appear to perform the same work,
and the hollow interiors of all are filled
with long, tapering hairs radiating toward
the center from all sides (Figs. 7 and 10).
The sacs and two of the bulbs are pierced
by branches of the vestibular nerve (Figs.
2 and 7), and the nerve filaments, on enter-
ing the cavities, split up into twig-like for-
mations that spread out in all directions,
twisting their unprotected fibrils in among,
and also around the hairs (Figs. 8 and 10).
In this manner a nerve connection is made
with the brain, thus informing that organ
of the slightest movement of the hairs.

The envelope of the organs is composed
of three separate skins (Fig. 5). Embedded
in the inside skin, among the hair-cells and
lying opposite the nerve entrances in the
sacs, sometimes in one place and then an-
other in the bulbs, there are always found
groups of crystals that form in palls (oto-
liths), held together by meshes of delicate
fibrous tissue (Fig. The areas where
the crystals lie are thus weighted and de-
velop movements of the skin, which fall in-
ward, obeying the action of gravity (Fig.
10), or again outward, moved by the pres-
sure of the enclosed fluid; in this peculiar
way forming an automatic gravity operating
vibration,

This, in brief, is a description of the or-
gans as now well known and understood.
To illustrate what takes place when the or-
gans perform their work, let us take a small
bottle of water as representing the fluid
confined in the inner cavity of each organ.
It takes but a very little experimentation to
show us that there is not a movement of
any kind that can be made with the bettle
that does not cause the water to change or
move in some contrary way. If the inside
of the bottle was lined with long flexible

" hairs, this contrary motion would be trans-
mitted to them; hence if the bottle was re-
volved or dropt or tilted, the various mo-
tions would show by a series of definite
motions of the hairs. For the purpose of
controlling an intricate animal machine, the
organs, with their hairlined parts, are most
queerly shaped and situated, but the fluid in
them moves the hairs in just the same way.
These variations, caused very properly by
the shape and disposition of the various
parts, constitute the varieties of impressions
conveyed by the nerves to the brain.

The weighted areas would seem to have a
separate function, that of recording unusual
movements, such as we have described, and
as a means of notifying the individual that
the body is in an unusual position. As a
final illustration of the efficiency of these
organs, we will give the result of some ex-
&enments made on the fowl and pigeon.

'hen all of the semicircular canals are cut
in a live bird, it for the time loses all con-
ceptions of ethbnum flying upside down,
walking sidewise, lying on its back and kick-
ing its feet, thus showing that it has no con-
trol of its movements. These experiments
can be repeated with other birds, always
with similar results. When the canals are
cut on one side of the head the bird flies or
walks in a circle, and so the experiments
are carried on with various canals. When
the wounds have healed and the canals filled
with fluid, the birds are once again appar-
ently normal.

A community carpet sweeper is to be one
of the first investments of a certain little
Italian town where the American Red Cross
introduced vacuum cleaners in the hospital
it maintained for the heroes of the Piave.
As soon as a fixed quota of carpet owners
pool their interests the investment will be
made.
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(" The Chart of a NewWay Typists Success

VATE SECRETARY

From $8.°° a week to $40.0° N

Most stenographers get only $15.00 to $25.00 a week slmply because they lack speed and accuracy
on the typewriter. No matter how good you are at shorthand, you can never expect the really
big salaries unless you have speed—real speed—and accuracy on the typewriter.

m" $35 'I'o m A “EK' Are your eyes chained to the keys? Is your speed low?

e Is typewriting hard for you? Is your work disfigured by
erasures and errors If s0, is it any wonder that you are not earning more? All this can be quickly
and easlly changed by a wonderful new method of gaining finger speed and control—the New Way
in Typewriting. 80 to 100 words per minute is being attained right along by New Way operators
—salaries raised from $15 a week to $25, $45 and $50.

READ THIS TESTIMONIAL.
“I attribute this to the benefits that I recelved from the Tulloss New Way System, which
enabled me to write speedily and accurately both transcription tests and the typewriting.
I recelved appointment in July, with an increase of $200 over my old salary, and my
hours are from 9 to 5. I have been repaid many times over in both money and time for all
the course cost me.” JAMES B. KERRIGAN.

LEARN BY MAIL—ONLY TEN EASY LESSONS i,z o e o

simple that you wonder why 1t wu never nmuxm of before. Yet the results of the new method are amazin

No matter how low your speed, matter how weak or inaccurate your fingers now seem to be.

ow method based on upecm Oynumlo Fluer Training will qulckly brlng Jou expert accuracy and -peed

It's lll in the fingers—nothing more. Every hand has the same nerves and can be trained to

the same dexterity. All that is necessary is to find the right wly o! training—and that the New Way
5 Thrro are only 10 lessons—each one easy and fascinating. No interference with regular work.

large part of the work Is done by exerdal the fingers away from the Ev
lbaoluw quarantee of money refunded in full if Course does not bring promised results.

{4 you are ambitious to ¢et ahead—if you wmt to make your work

"Ew WAY BooK 4“[ er—if you want more money in your on’t wait &

envelope—d
moment before sending for our booklet, tomnx all about this wonderful method. V ruo for it at once.

F--——— — —— -—

THE TULLOSS SCHOOL
3580 College Hill, SPRINGFIELD, OHIO

The Tulloss School |

3580 College Hill, { Please send FREE Typewriting Book.
}ﬁngﬁeld, Ohio i NG:;r;;::::..:.......:..........

EVERYTHING You want to know
About A. C. Motors and Repairing

Whenever any question arises regarding motors, or if you are anxious
to become a speclalist on electrical motor work, you need the

ELECTRICAL WORKERS FRIEND

An Invaluable collection of diagrams and Instructions for electrical
workers studenls amateurs, etc.
cantains 66 motor dia-
gnm: wlth complete instructions
or rewinding and reoounectlnz A.
C. Motors. Shows how to
each coil in the slots, giving nll
internal and external connections.

=
L

handy reference. The only com-
plete book of its kind on the
market. So simple anyone can
understand. It {8 helping thou-
sands of -other workers—it will
help you too, as hundreds of
testimonials prove.

SPECIAL PRlcE GONPLETE
Order desired
Bound in loose leaf form for we wiil ship C.0. D“y Pnreel Post.

YOU CAN EARN YOUR COPYF REE

We offer all ownm of the Electrical Workers Friend a oommlaaion of 50c on every book they help us sell.

you have to do is show your book and

few days. Write lmmedluely for full p':r"{}ﬂ'f’m—’"" t‘l‘fl- oﬂ': 'ismll;“tgd. o full price of one of these books m ‘
1524 Lowrie St., N. S.

SMITH & SMITH PUB. CO.  on¥somiastiai s
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moblle OWNners 10 Select & GEDENARDI6 DALLery.
batteries are p in writing
for 18 months, which means that you get that much
or we will repair same free of charge. We
offer you economy and service. Compare our prices
with others and be convinced of a saving of 50%.

vur

3 volt, 9 plate Shipments made within
60 Amps.p sls'oo thire:» I;oursd of tl);o “l;
o volt, 11 plate 22 oo ceipt of order, epOs|
required to defray ship-
80 amps. s * ping expenses. 27 ab-
¢ volt, 13 plate $26 00 count if remittance In
100 amps. . full accompanies order.
13 volt, 7 plate 00 attery Supplles and
330' i ¢ SWhite® for

Discount to

12 volt, 9 plate 335.00 1!

SANNER BATTERY CO,, INC, ¢&/%5%0" 1'11’.".4?:‘5'6]

SECRET SERVICE

Operatives, Detectives and Investigators are In big
demand; earn big salaries; fascinating work. Be
independent. We show you how by home study.
Write American School of Criminoiogy, Dept. B,
Detroit, Mich.

Learn Watchwork, Jev .Irywork and

. A fine trade co ‘ﬁnndlng a good sal-
Engravmg ary, and your services are always
in demand. Address HOROLOGICAL Department,

Bradley Institute, Peorla, Il}., for our latest catalog.

And on each sheet, at one forty-five in
the morning, when the dropping line told
of only a few straggling freight cars on
the rails, a sharply rising peak in the power
curve betrayed an enormous call for cur-
rent,

Of all times, when such a call should
have been lacking, that was the hour of
low ebb. Therefore, this mysterious peak
was a phenomenon calculated to draw the
scrutiny of those who had on their hands
the handling of the big generators.

As Forbes had said, that peak indicated
a mighty unusual condition, and the regu-
larity with which it occurred made the mat-
ter doubly suspicious.

Davidson gazed down on the tell-tale
sheets with what very closely resembled
awe,

“Clever, that power curve stunt,” he
rumbled his admiration; “I get that peak
trick now.”

“I may have these?” Fenner queried, “I'll
return them at the termination of this busi-
ness, of course.”

Forbes nodded. “And is thére anything
further to be brought up? If not, I'll wish
you good evening. 1 am relying on you in
this matter.”

Fenner and I arose as Forbes and the
chief made their adieus. When the door
had closed after them, he turned whimsically
to me. “Great old world,” he laughed;
“now what do you think of that?”

“Looks mighty serious for somebody
riding high in City Gas,” I replied, soberly;
“somebody is stooping to dabble in pitch,
and is due to be nastily defiled.”

“You and Davidson make quite a team,”
laughed Fenner, in mock admiration; “be-
cause Forbes suggests a possibility, you are
both busily engaged picking a jury and
speculating on the extent of the sentence.”

“Dead open and shut,” I retorted, for to
me it was obvious that the only persons who
could benefit by this in reality trifling steal
were the heads of the suspected corpora-
tion. “Bet you a quarter we're knocking
on their door before tomorrow night.”

Fenner wheeled, power charts in hand,
“Bet you the niftiest amplifier we can get
the De Forest people to turn out, that the
only reason you'll have to knock on City
Gas’ door will be to apologize,” he said.

“You think that someone else, and not
they, are doing this thing?” I cried,
amazed.

“Don’t think it, I know it,” he retorted,
“I mentioned that James’ dope merely to
show Davidson something of Forbes mental
processes, mnot because 1 favored the
theory.”

“And why not?” I demanded.

“For the same reason that I would not
suspicion them of doctoring their gas meters
to give a dishonest reading. Too many
people involved, and too much chance for
leak. The president of that corporation—
or any other executive officer—is too darned
busy to do more than conceive a plan of
that kind. He hasn’t the time—and ten to
one, not the ability—to execute it. And he
would not dare entrust such a mission to
easily bought subordinates.”

“Surely you don’t regard this thing as an
accidental ground that forms by coincidence
at just that hour each morning?” I flung at

im,

“It would be possible, yes,” he came back,
coolly. “But I am willing to take the line-
men's word for it that they have scrutinized
every point where grounds would be likely
to occur. Which leaves us just one other
hypothesis.”

“Which is?” I demanded.

“Theft by an individual, or individuals,
of power for some purpose.”

“Yes,” I jeered, “A purpose that must be

served at one forty-five each morning, and | f§
which is apparently satisfied in under two |l

minutes. Some nut, I presume, who goes

forth in the wee small hours to test a freak i

motor.”
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One of the Greatest Achievements
of Science and Invention.

“Many Typewriters In One”

For the Mathematician, Engineer, Chemist,
Astronomer, Surveyor, Navigator—there is
no typewriter like the Multiplex Hammond!
The Multiplex does many things that no
other typewriter can do!
The Mathematical Multiplex contains the
characters and signs used for writing in
higher and lower mathematics, and for
engineering, mechanics, etc., as well as for
all the ordinary work that can be done on
any typewriter. Just note these fine styles
of Multiplex type—

THWO STYLES OF TYPE, or
two to five different
languages, carried on
the machine AT ONCE.
"JUST TURN THE KNOBﬁ
and change instantly
from Roman Type, to
Italics, or Miniature
Roman, O4V OuNn }3eo,u%t‘i.fu£
geriht Sybe, or from En-
glish to Greek, Russian,
German, French, stc.

Any other type or lan-
guage can be substituted

in a few seconds.

The above gives a slight idea of the versatility of
the Multiplex which has literally revolutionized
typewriting—has chan%ed it from monotonous com-
mercial work to the beauty of fine printing and
e¢ngraving.

SEND FOR FREE BOOKLET showing the many
languages and type sets of the Multiplex—Chinese
Phonetic and Japanese Kata Kana—the latest in
languages to be added to the many already available
on the Multiplex.

Fill out the Coupon and mail to us mow—before
you turn this page and possibly forget. You incur
no obligation.

Also—an Aluminum

PORTABLE Model

For Traveling—for home, Weighs
about 11 lbs. Full capacity. Xsk
for special folder.

r---------------l1
THE HAMMOND TYPEWRITER CO.

I 589 East 69th Street New York city

Name ........................................=
gAddress ....iiiiiiiiiiiienians l
a Please write your occupation below. ) .
h---------------d
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suded. “That’s just what
thoughtfully, “The dura-
I can’t possibly think of
1d require such an awful
for such a short time.
1 want to think of—
'ms to escape me. There
can mention that would
1, and only one thing that
ff hand.”

o mention what it is )ust
sappointing rejoinder, “It
raker than the City Gas
[ don’t think much of it
oing to get you confused
your already acrobatic

i well as I did, I did not
was late, and we parted

h next morning with no
in view. About the only
was a trip over the lines
night be able to stumble

quiet block on our way
line, we beheld a huckster
n disposing of his stock
med to consist entirely of
g from a discrepit looking
we past he quoted a price
he was bargaining with.
1(11e by the arm. “Gee, that

i
ered. “Dldnt know you
alue of fish,” I laughed,
you?’
~vas cheap,” he retorted,
» send that fellow around
me on.”
to the push cart and its
nisht with the woman at
nerchant came over to us.
'ery prepossessing indivi-
ounﬁ man, but dissipation
eavy hand, and the
ze told loudly of an alto-
te acquaintance with the

s prices, Fenner gave him
instructions to mention
1 as an after thought, he
1 a telephone? I might
ecial occasion in the near
ould get you m a hurry
sizeable order.”

lephone, mister,” the chap
e at number nine Juniper
a post-card, and I'll be

‘noted down the address,
ng on the car I remarked.
ing to treat a bunch of
fish lunch? You wrote
t as if you treasured it.”

of high pnces I cherish
leap—even fish,” came the

> we off to now?” I de-
to get to the business in

tartling.

plied the amazmg Fenner.
‘hoed, blankly, “What in
ect to find in the zoo?"”
iaid, demurely, “We will
1 minds on nature's won-
m company has provided

‘of the peak in the power
“Are we going to twiddle

this evening. Then we
1d endeavor to put an end

vhere?” I demanded, “Just

nk we can do some very
that. That’s all you get

that I left the car barn
h a party consisting of
a plain clothes man, and
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/ 2 SAV E D E m gtf":ﬁl‘;.s as much in the dark as the rest

Fenner directed our activities. We trans-

GETCUR " ferred to a car bound out into the open
country.

BIG 300K l ¢ Notll:ng the mysl:ﬁjled lDogk on ll)(a}'lliism;ls

ace, Fenner laughe n't look like the

BURN LESS COAL road to the City Gas office, does it?” he

With an improved, all-cast p! gfaelcu furnace you can bantered
cut ur coal bills in two, his efticient, basement P o . a9
us heating plant heats and ventilates the entiro Davidson growled. “If I didn’t know you

Dome. o l.‘w';',"“'ltn{,efﬁ:‘“},:'.ﬁ‘.’“ more_economically || ;¢ wel] as I do, I'd say it was the road to
nowhere, with just nothing waiting for us

pensive piping or other equip-
ment. Anyone can install it in

a day. ‘They are described at our at the end. However,” he shrugged, “It’s HIS question Is being asked by an ever-
nholeule prlscgd 1;-0 . (;ltll' Handy your party.” increasing number of men and women who

realize that a better understanding of busi-
At Fenner’s command we dropt off from ness law means an addition to their income.

lhe slowed down car at a dark, lonely spot One needs speclalized knowledge today to be

in the open country. In silence we stumbled 3':“':%‘:";‘,'.’. ;\;)cgfs;fel:l—v\vt;;th::e fg:dtla;le = nu;{f
”, 0y A -
single file over a narrow path thru the capped unless you KNOW JUST HOW TO

Do Your Own Plumbing and
Heatlu‘t by the Cut-to-Fit
Metho

By our new plan anyone can in-

the Prast 1o hie D g or Rty scrub at his heels. HANDLE YOURSELF at every turn.
us a rough uewcll:mw'!ﬁelazure- Then, a hundred yards or so from the . ’ .
your plans, furnish  Information track, a clearing—and the river. Are you in—or going into—

and see that the supplies you or-
der come 'l% ’l‘y your
needs. No wute of ume. labor
or unused material. Onl few
simple tools necessary. {o-d for

There was a_ quickly extinguished flare|| business—entering a partner-
from Fenner's electric flash-light, then com- ship—building a house—buy-

parative darkness again. . . .
“Eleven forty-five,” said Fenner, in low ing or ’e”'ng property—em

The Handy Man Book “ loyi: ts—sui bei
tones, “We have a couple of hours wait.|| Ploying agents—suing or being
It wil sho how. hat to ’ P A
order and what it ?u{lifnf‘i‘t e y‘?ﬂo :::lgwp:lca:i I\q talking and no smoking, please.” sued—in doubt on any legal
[ [
oo B eny bt “See here—" began Davidson. point?
wrty owner or contractor. ‘Until this expedition fails, I'm in charge, Ever-increasing opportunities are ahead of the man

ill convin . It will
pt ATue of Chief,” said

ease the value of your prop- Fenner, qmetly, and with a who keeps himself abreast of the times. During the

T H rlod of industrial and soclal readjustment through
50 ’.';.'m:ﬁ'.' can do thework 1| grymble Davidson SUb51ded which we are passing, every man and womau ls facing
{Vo have spared no cf- And for two hours we_crouched there in ly The courts have

made new and very definite rulings concerning busi-

:'?-?p.;):uo.}.m;f"sfh|:n"ﬂ:t: quu151te dlscomfort gazmg mournfully out g::s tel-";lous bet:«n" emploser‘htnd elx:mloyee.l m:d
ween yer and seller, an 08¢ who remain in

ablo ook, To keep from || over the river, rather beautiful in the moon- e ot e iamental Taws on which: these
uninterested persons we | | light, viewed from our dark tree-covered || rulings are based are in constant danger %JQOM&-

¢ rfeq;gst .l'xl t;mptl)ﬁarg de- bower. ting mistakes which may result in gre
of ¢ which w! e re- *
;e(‘}orwll'ihT)‘gur first order. h{y feet had been as]eep about a century Know the Law and Be Safe
oday. Whilo it would be impossible and tmpracticable for
The Service of when I felt Fenner’s fingers closing over || , Whils it would bo impossible and tmpr hcticable sor
my arm. At the same time I sensed David- || cemning the hundreds of questions which are con-

\RDIN-LA 4 R h i
w":ll:“d b‘y"}:yﬁg‘. son'stti:k fte}r:smg in thﬁ darklness besxdg ‘s‘c‘,?‘o'., ?E'k"f{%#,tfﬂ;'hﬂ'gm;gj‘;' é’;ﬁ,.‘{'?.‘,l‘,'c‘ﬁ
mai 3sible for ev one ain a complete

business at me. oth of them heard the rustle of parte u:xdﬂmoroggh knowleduugf law u'unplled to the
20N Cottage Grove Avemme branches along the pathway beyond It had everyday s of the individusl © 4
B course, W n eatises an:
CHICAGO escaped Forbes and me. which covers Corporations, Plrlueuhlpa. Contracts,

Sales, e Real Estate, Wills, Bills, Notes and
Heavy breathing, and a blacker bulk Raloa Afncy. Deal Estate, Wills, Bills, Notes and

moving in the blackness before us. With lHOnln?)w'i!‘lo B(;smm‘bo( lha'\lr;lr‘ln'ls Bar, & speclal-
. - st usiness law, meet 6 needs of e average
' bated breath I watched its shadowy move lat In business law. 10 moet the meeds of o arorage
ments. Fearful of even the sound of my|] phraseology and does not waste time in lengthy dis-

own breathing, I was half stifled from an|| gupious of theorles but in plain, conclse language it

cffort to live on a minimum of air. devoted to the study of this course or reference to it
Then the bulk retreated toward the river, :{ggno?o‘;nggdw‘t‘ﬂglfcg:‘ywhxplm%% ’ﬂ:'l.l'i«;.;”’:..d

and presently, silhouetted in the moonlight || {iewssnde of dollary oo T GOy Ons Acco

at the clearing’s edge, we got a glimpse of attorney’s fee.

the man’s form. Something about it was|| 10 Coupons for 10 Questions

familiar, Memory struggled to assert itself. With each subscription o thiy courss thero will be

sent 10 LEGAL- CE COUPONS, each one en-
I felt Fenner lean over me to touch titling the holder to a legal opinion on any subject

Davidson. Then he stept forward. and to the samo sort of impartial adrice which be
“Fish are cheap,” he remarked, loudly. and paid him his fee.  These coupons are ond for

H H H two (2) years and may be used by the subscriber as
The man Wh"led' and in that instant I desired. The service he will receive in exchange for

placed him. The fish dealer of the morning. || any one of these coupons may alone be worth the
There was a startled oath, a quick. gleam || eBtire cost of the course.
in the moon light, a blinding flash, and a red || A Service of Great Value

- A short cut to the exact information you want.
hot sear on my cheek. . A thunderous re No_useless instruction or verbiage. No wasted effort.
port, and another stunning one at my very A Practical, Accurate, Complete Guide to Everyday

temple Business Affairs. Prompt advice and guidance in
Why is it that some men make & success of every- ple. all troublous matters. Dependable counsel on any
ik ac, i, T S Veri WA S (| Dazed for 2 moment, 1 could not follow || It e, o LAY mnel e Sube s, B
Why s it that some climb to the heights with ltle || Clearly what happened in the next few sec- ect settlement and handling of any mooted legal
:gx:? oﬂﬂg ?then plod along for a lifetime in the onds. I was vaguely aware-that that _secon'd bettes o n‘:e(‘lu{l.i ‘nn“;"ol:; gz n(;teilm‘ ahead by being
It's not luck, nor pull—it's knowing howsto direct | | concussion had been the roar of Davidson's ab1® $10 to this coupon below and mail it to us to.
n g .
{g:rr tealem.s“ll:n ?..(fpﬁcmf.. all yo:u' efforts :ﬁm: the | | automatic. . Lessons will come to you by return mail, along with
e wne-w‘llee:i‘ur:g lnyd'lonze: against your own When I saw dearly again, Fenner and 2'4{!‘:‘ 'wdﬂfncfﬁfﬁ«?éufﬁihogﬁmg' o:huczlt:zilg
’Letngrms 8. George, the emlne.nt myt hologist and Dav‘dson were. bend"lg over a huddled :v‘:\l:l’ﬁf';auz;r l{:'ve“"t;:r n&%ngy'".mﬁx :h"::‘nl.(}‘ol':my):‘;
former U, 8. Army expert, h Jou discover your | | form on the river bank. Forbes joined and 10 Coupons back to us and  we will make full re-
talents. Dr. George has made B omork e analy- || them, and I followed slowly. tund—sgladly and without question.

sis of men’s abilities. . . Just send in the coupon below (omitting the $10.00

a?m&uga vocational analysis course with 1.500 He was dead, poor devil. Davidson had payment if you like) and we o, without oo ot
vocations w. e ma you on IDDI’OVI H4 : H M 1 , e -
Don’t wait a alnclo day. Get in 4ouch with your drilled l‘lﬂp Clea,n in a Vlta‘! SPQt' ,The Ch'ef tion of the course and the service we offer.
abilities. This service may be worth thousands of was shakmg his head. I didn’t mean to

‘313'33" and invaluable happinoss Lo you. Send only || 4, that” he said, sorrowfully, “I'm a dead Virgima School of Business Law
ONEY REFUNDED ‘¥ NOT SATISFIED shot, and 1 shoot before lyreally get a(| 353 New Kirn Building, Portsmouth, Virginia

At the end of 5 days, if you are not completely

{atisfed. we will refun jour '“i’i"f; In full N chance to think. It’s automatic.” ——— — e — ———— —— —— - o
ce_lnstitute, roadway. N. V. « " sai “ VIRGINIA SCHOOL OF BUSINESS LAW
'Well,” said Fenner, soberly, “I had no N R B p N A lnia,

. ’
Yoa can be quickly idea he’d shoot. or I would never have Enc,ond find $10. Send me your complete course

staged this little drama. Anyway, Mr. 10" Lewsons l%rBugllllgsaw}ﬁw slong with 10 Cou-

. < . e o whic entitle me an au-
Forbes, there will be no more Peaks n your {l‘.;orlutlve opinton on some legal point or quest::n
power curves.” of my choosing; these co to_be used within

upons
Oentseohouun 1."10. bool tam. . o o two years. Should I decide, after 5 days’ examina-
> Canoe “msb“l Forbes’ voice trembled. “What was it?” || tion, to return course and Goupons you' agres to at

eyt atier Simmesing for 107 years. he queried, “What was he doing?” once refund my $10 paymen
Benjamin . Bogus, 771 Begus Blds. Indianssells | " riching” replid Fenner; “fishing with [ Name

Commer- | your five hundred and fifty volt trolley wire || aadress
Bb w fn‘f‘.}hﬁunf'“"“?&:. o | for bait. He’s placed something—an old
atfor L cu?:- ‘write | water boiler, most likely—out there in the
of success-
m 2rsdent stream, and all he had to do was turn on{| pate 8. 1. Oct. 1920
nu: e *New¥sex | the current and go out and make his haul.”
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In this De&utmcnt we publish such matter as is of interest to inventors and particularly to
doubt as to certain Patent Phases. Regular inquiries addrest to “Patent Advice”
cannot be answered by mail free of charge. Such inquiries are publisht here for the benefit of all
readers. If the idea is thought to be of importance, we make it a rule not to divuige all details, in
order to protect the inventor as far as it is possible to do so.
Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches
and descriptions must be clear and explicit. Only one side of sheet should be written on.

those who are

IMPORTANT NOTE TO
CORRESPONDENTS

We receive from thirty to fifty letters
requesting advice on patents every month.
Due to lack of space, even tho condensing
this department into the smallest type, we
can only publish from eight to ten letters,
with their answers, monthly. Obviously
we are falling back further and further,
and it looks as tho" we will never be able
to publish all the requests.

For this reason we would urge corre-
spondents to avail themselves of our
special service, as outlined above. In
that case an immediate answer will be

od. »
Rasur EDITOR.

WALNUT BRANDER.

(410) J. E. Carlson, Edgewater, N. J., says:

Please et me know whether or not a patent can
be obtained on a simple walnut branding machine.
It is_very cheap to manufacture and works perfect-
ly. It can be run cl:{ a small motor and is made of
two parts,” one feeding hopper and one receiving
hopper, two rollers, two branding rollers and two
automatic inkers.

A. Walnuts in order to be branded do not pre-
sent very smooth surfaces, and it is necessary that
a branding machine be of such a nature to brand
between tﬁe crevices of the nut. Also, it is desir-
able to brand at least 80,000 per hour.

The machine must not injure in any way the
kernel of the nut ndr is it allowed to crack the shell.

If your machine lives up to these conditions, we
woul(f advise that you have a search instituted by
a reliable patent attorney.

SECRET TELEPHONE.

(411) C. F. Cummings, Akron, Ohio,writes:

Has there been invcr)te(i a telephone box or ar-
rangement which permits two parties to talk over
the same wire to which other phones are connected
without other parties listening in? Is it possible by
this supposed new invention for two of those partics
to talk to one another without any of the others be-
ing permitted to listen in? A company with head.
quarters supposedly in Columbus, Ohio, has sold
stock in a concern of this kind to some of my
friends. I have felt that it was a swindle and
would like to get your idea on it. . X

I do not know the brokerage firm selling stock in
this concern, but if such a thing has never been in-
vented I shall certainly get busy and look into it.

. The writer knows of three or four. devices on
the market which will prevent anybody from listen-
ing in on a private telephone wire. In fact, we
would even venture to say that thirty or forty such
devices have been patented, but thcy do not seem
to meet with any great favor by the telephone
companies, who have refused to allow the installa-
tion of such devices, and hence we do not believe
that you will profit materially from buying stocks
in a concern selling material of this nature.

We do not know of the patent in question, but
would advise that you get in touch with some bro-
kerage or other concern of similar nature or write
to your local newspaper, who will be able to tell you
the actual value of stocks of this nature.

PERPETUAL MOTION.

(412) Arnold Whitock of New Castle, Neb.,
has the following to say:

What are the requirements of a perpetual motion
machine? Has any machine been constructed
which would run itself alone? Would a machine
run by gravity alone and developing surplus
energy to an appreciable extent have any com-
mercial possibilities? Please don’t dismiss this

estion by saying that it is impossible, because
Thave tried it. -Are there any awards awaiting

the inventor of such a machine? Thanking you.
and hoping to sce an early answer in SCIENCE AND
INVENTION,

A. There is no such thing as perpetual motion
on earth. You can no more obtain perpetual
motion than lift yourself by your own boot straps.
As long as you are dependent upon the gravita-
tional influences of the earth, you cannot hope to
produce energy free. The ncarest approach to
perpetual motion are the heavenly bodies, as for
instance, the earth, moon, etc., which f(eep on
spmnmg without diminution year after year, cen-
tury after century. Strictly speaking, however,
this is not perpetual motion either, gecausc the
rotation will stop some time, altho this will be
magbe a million years from now.

ome machines have been actually construct-
ed that approach perpetual motion, but they
really do not come under this classification, be-
cause they use some natural force, and this of
course is not perpetual motion, because a per-
petual motion machine is supposed to require no
outside energy whatsoever, but generate all its
own power. For instance, there is a clock in
existence at present that works by expansion and
contraction of metal rods due to the inequalities
of the temperature. Then there is another clock
that works on a similar plan due to expansion
and contraction of an air body, which again makes
use of the difference of temperature during the
day and night. But such machines cannot be
termed perpetual motion machines for the reason
that they are dependent upon an outside force.

FUSE PLIERS.

(413) Frank Kunert, Detroit, Mich., writes us
as follows: For quite a while I've had an idea
for a pair of pliers for extracting 30 and 60 amp.
cartridge fuses from panel boards and fuse boxes.
Sometimes there is not much extra room in fuse
boxes and a man new on the job will shy at taking
the fuses out with his fingers, so will try to pry
it out by using a screw-driver or a piece of wood,
which generally results in a ground, as only one
end of the fuse comes out of the fuse-clip and
that swings against the side of the fuse box.
Would like to know if any such pliers have ever
been patented and if there would be a market
for them in case a patent was obtained.

. We have seen some wooden pliers in use
that actuall¥ did the thing you mention, and these
pliers, as lar as we are aware, have not been
patented. We do not know what sort of pliers
you have in mind, and unless they are rather
unusual we doubt whether you could obtain a
patent on the device.

[

ATENTS Corviionrs
AND
COPYRIGHTS |
Before disclosing an invention, the inventor should write for
ouwr blank form “EVIDENCE OF CONCEPTION.” This should be
signed and witnessed and if returned to us together with model or
sketch and description of the invention we will give our opinion as
to its patentable nature. Electrical cases a specialty.

Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,”

sent Free on request. Highest References Prompt Attention Reasonable Terms
FREE COUPON

VICTOR J. EVANS & CO., Patent Attorneys

Chicago Offices: Pittsburgh Offices: Philadelphia Offices: San Francisco Offices:
1114 Tacoma Bldg. 514 Empire Bldg. 135 S. Broad St. Hobart Bldg.
New York Offices: 1001 Woolworth Bldg.

MAIN OFFICES: 779 NINTH, WASHINGTON, D. C.
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vrdaer Your dclenuncana
Technical Books Now.

They are difficult to obtain and prices
are constantly increasing. We will
quote present price on any book of
this nature and the price will hold
unless the publisher should increase
his mrice, in the interim.

Write ‘for our 96-page catalogue—the most
complete scientific and practical catalogue
now issued. In addition, our 1920-1921 list
will be sent you as soon as ready, and the
prices in this list will hold good in possibly
80 per cent of cases; but you will be notified
of any change before filling order.

There will be no obligation in requesting
catalogue for we want you to know our
Book Department. Write ‘todai.oo You'll
ﬁnd':l it valuable Jor suggesting ks you
need. :

' SCIENTIFIC AMERICAN
PUBLISHING COMPANY
Room 655, Woolworth Bldg., New York City

i LACEY §LACEY
Dept K. Washington.DC.

wmmsmvm"r YOU SOME IDEA

that you can’t just work out?
ve us the idea—we will develop it for you. Me-
anical and electrical ideas developed. Experts in
)del and experimental work and in perfecting in-
ntions. Designing and bullding labor-saving
wchincry a speclalty. Get in touch with U=
| Can save you money.

ELK MFG. CO, INC.
26 Broadway, New York

> ATENTS

lend sketch or model for preliminary examination.
oklet free. Hvl’hut references. Best results. Prompt-
is assured. atson E. Col , Patent La s
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WATCH WINDER.

(414) Archie C. Bowers, Gardenville, N. Y.,
submits the following question. Do you think
that a small motor for winding a watch, with gear-
ing, enclosed within the watch, is a patentable
idea? A friend of mine, a jeweler is making the
works for the watch, They are of the size used
in a wrist watch, From the winding gear on the
spring, gearing is connected to make the motor
more powerful. I am making a model of the tin
motor. It is a copy_ of the small motor describ
in the “E. E.” durmg 1918 or 1919. A search-
light battery is used for power. Applying power
for a minute winds watch. )

R There are at present commercial watch
winders on the market, hut as far as we have been
able to ascertain they are not in great demand. It
is such a simple thing to wind a watch that unless
you have a jeweler's shop where hundreds of
watches are to be wound every day the device
will not be in great demand excegt by jewelers and
watch factories. While no doubt you can get a
constructional ratent on your idea, we doubt
whether it would pay you to do so.

FURNITURE ROLLER.

(415) Harry Schiff, Brooklyn, N. Y., sends us
the following idea for ‘patept advice: I would
appreciate it if you would 5|ve me, through your
magazine, an opinion on a devicz I have in mind
to take the place of the wheels now used on the
legs of furniture such as beds, buffets, tables,
phonographs, etc., to make it easy to move such
objects. The diﬁ'ex_’encc between my wheel and
those now in use is that my wheel uses a ball
as a means of propelling, which ball is capable
of turning in any direction with perfect ease in-
stead of the wheel which other wheels have, thus
making it possible for them to turn with ease in
only two directions—backward and forward.
am convinced that as wheels are but a trivial item
in_the cost of an article of furniture, this wheel
will quickly take the place of those now in use.
The point on which I want to be advised is its
mechanical value. I am_enclosing sheet contain-
m%a.descri tion of the device.

. The device of which you speak is not new.
It has been used for many years, but due to the
large friction set up it has never come into popu-
lar favor, and is not used today. If you can make
some sp 1 ball arrang which works easy,
and which has not too much friction, we_ believe
vou will have a good thing. So far it has not
been produced.

TIME SWITCH.

(416) W. A. Kauder, Jamestown, N. D., re-
quests the following information: Please let me
know thru your “Patent Advice” columns if it
would be practical to obtain a patent on a “time
switch.” y idea is such that a light will remain
lighted for about 20 seconds after the switch is
turned off. Would there be much demand for
such an article? Its use is obvious, as, for in-

stance: Get ready for bed, push the button and
get into the quilts. After®you're all “comfy” out
goes the light. The “on” button works instantly

and the ‘‘off” button can be made to do so also
at will by placing three buttons in the switch
instead of two. . .

A. There is a good market for a time switch
such as you describe. There have been some
switches of this sort on the market, but we have
never seen one that worked satisfactorily, and
which was low endugh in price to commend atten-
tion from the avetage public. . If you have some-
thing new in this line that works well and can be
sold at a low price, you should have success.

WAR DEVICE.

417) Mr. B. P. Hine, Athens, Ala., writes:
while “overseas” I had the opportunity of trying
ut a “listening-in system’ that proved very suc-
sessful.  Also had it so prepared that any un-
tnown party handling it, it would explode, throw-
ng into the air poisonous gases. This was of my
nginal make-u]{. and I could take the sound of
yotsteps very clearly through this instrument, and
all other faint sounds or whispers not heard other-
wise in our personal work. As this was just an
experiment and not completed or applied .for use
I would like to know if there is any chance for
this as a commercial value or valuable to our army.
Give me an idea as to how, when and where I
could apply for aid on such an article, as my
nancial and mechanical conditions limit me in
the completing of an actual model, as it takes some
few expensive electrical equipment.

A. There are many listening-in devices—the so-
called detectophone instruments on the market to-
day. The idea of the instrument giving out poison-
ous gases when used by an unauthorized person
is a pure war device, and would of course hardly
be used ordinarily by anyone. For that reason
we are almost certain that you would have a hard
time to convince anyone to back you financially
to produce such an article.

LADDER.

(418) O. R. B.. Worcester, Mass.,, sends in a
drawing of a platform to be mounted on a straight
ladder, so that paint or other material could be
placed on a side platform, or even workmen can
stand on the same, instead of using the ordinary
straight ladder,—the platform beipg adjusted to
any nnﬁle of the ladder and collapsible.

A. Platforms of this nature are nothing new
and we do not believe a patent could be o tained
on same. Many hardware companies in Greater
E‘cw York are selling such ladders at the present

te.
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RANDOLPH & CO.
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Sdlving the Housing

Problem

By H. GERNSBACK
(Continued from page 652)

are needed badly. The writer who was
much imprest with Mr. Edison’s prediction
is the sponsor of the following plan:

Why not move the city bodily into the
country, taking all of the city conveniences
with you; yvet having all the country con-
veniences, but neither the inconveniences of
the>city, nor the inconveniences of the coun-
try?

Imagine a big co-operative building set
up in the midst of the country, close to the
woods if you wish, near a lake or a stream,
and not too far away from a rapid transit
railway station within commuting distances
from the city, let us say twenty to thirty
miles from any one of our large cities.
Picture a 40 or 50-story building, housing,
let us say 2,000 families. From our illustra-
tion, it will be noted that there are two
distinct sections to this building. The bot-
tom stories are given over exclusively to
business, while the wpper stories are for
residential purposes only. The entire build-
ing is self-contained. By the words “self-
contained” is meant that the building is like
a city unto itself.

Floor Plan of Composite Town and Country
House Suggested by Mr. Gernsback as an
Ald In golvlng the Housing Problem.

2,000 FAMILIES IN ONE HOUSE.

", The 2,000 families living in this building

.

.

will give enough business to the business
section to keep it going on a profitable basis.
Whether you wish to buy a steak or a pound
of nails, whether you desire a hair cut or
to cash a check at the bank, whether you
wish your vacuum cleaner repaired, whether
your clock needs fixing, whether you wish
an ice-cream soda, whether you need your
chair upholstered, or whether you require
a dentist, or a chiropodist, or wish the latest
magazine, or whether your wife wants a
new dress, or if you need a prescription
filled—all of these and more are to be had
right in the house. The business section
will give good service and sell you merchan-
dise or services vastly cheaper for the fol-
lowing reasons.

In the first place, the cost of delivery is
practically nil. You will not see a boy with
his delivery wagon and horse nor a push-
cart, for that matter, in this co-operative
building. Consequently the cost of delivery
is at a minimum. All goods sold to tenants
of the co-operative house are distributed by
means of dumb-waiters, the same as is done
now in up-to-date apartment houses. Sup-

se you wish to order a porterhouse steak.

u Kft up the hook of your telephone and
the howuse -central will connect you with the
butcher you patronize. You give him your
mme and apartment number. He takes the
order, and within fifteen minutes you have
your steak via an electric operated dumb-

‘ [ J
Try These “Pay Raisers"”
At our Expense ~ Order On 5Day Trial

PRACTICAL
MECHANICAL

The books will perfect you in your trade—pave the way to the big position. We will
If not entirely satisfied return the book and your money will

DRAKE'S

send any book postpaid.
be refunded in fullfm

6

Mod

" By H

ern Elegtrical Coiistruction |

rfect guide for

the beginner.

;pecld value to the inspector.
ow

263 lllustrations.

& ley. A
Valuable to the journeyman. Of
. Explains in detail
electrical work is installed. 440 pages.

“onans” $1.75

Easy Electrical Experiments
and How to Make Them

By L. P. Dickinson. Emult{ valuable to
the amateur or the practical electrician.
Gives In plain language all the informa-
tion you want about every kind of elec-

v Binatee...--$1.25

trical aratus. ages,
Illum:ﬁgm. Cloth Bl:d ng.

Telegraphy Self Taught
Edison.

Electricians’ Operating and Testing Mangal

By Horstmann & Tousley. A practicar hand-
bhook for working electriclans. Covers instal-
lation, operation, testing, maintenance and
repairs of all electrical apparatus. 361 pages.

Illustrated.
L $1.75

Operators’ Wireless Telegraph

By V. H. Laughter.

and Telephone Handbook

teesessenne seesecesssesenane

1.25

LFRED

Over a hundred pay-raising books for every trade are listed in our big illustrated catalog. Write for frec copy.
ERICK J. DRAKE & COMPANY, 1

Drake Books are for sale a

Order Direct Today On Our Money-Back Plan '

009 Michigan Ave., Chicago, Ill.

t all book-stores.

O! ROV ! but my car runs
fine wiﬂ?/the ALSOP ALL-SPARS:
Ihave no more spark- g
plu%tr_‘oubles

e v CHe

The Alsop-All-Spark Will
KeepYour Cylinders Free
rom Carbon, Too

This Test Proves It

During the war, government officers made compre-
hensive tests with the Alsop-All-Spark. Several auto-
mobile motors were filled with ofl and run until the
cylinders were so heavily coated with carbon that the
motors refused to explode. The Alsop-All-Spark was
then attached and the cars started at once. At the
end of ten ‘minutes, the spark plugs and cylinders
were found to be absolutely free from carbon.

An Alsop-All-Spark on your car will do likewise.
It will also save gasoline and make new spark plugs
unnecessary,

Why don’t you try an Alsop-All-Spark Intensifier
at our risk? If you find it unsatisfactory from any
reason whatever, you may return it and the full
amount of your remittance will be refunded.

The four eylinder type sells for $7.50. Decide at once to.
at least give the Alsop-All-Spark Intensifier an adequate
trial. We take all the risk. Or, ask us to send you a com-
plete report of the government tests mentioned above. Mail
the coupon today.

ALL-SPARK IGNITION COMPANY, Inc.
13-X Water Street New York, N. Y.

ALL-SPARK IGNITION COMPANY
13-X Water Street, New York, N. Y.

Gentlemen :

D Enclosed please find remittance for
$7.50 for which please send me one

Alsop-All-Spark Intensifier for a four cyl-

inder engline.

D Please send me clrcular describing the
Alsop-All-Spark Intensifier and full re-

port of Government tests, at once.
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INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 61656-B SCRANTON, PA.
Explain, without ol me, how I can qualify for the
position, orhm-‘:lbm{m which I mark ;.y
ELECTRIOAL ENGINEER OHENICAL ENGINEER
ectrician SALESMANSHIP
Electric Wikl ADVERTISING MAN
ectric Lighting Window Trimmer
Electric Car R"-F"'.-.Joa Show Card Writer
Heavy Electric Sign Painter
Draftsman RAILR OADER
Designer ILLU: R
mh Expert DESIGNER
‘Telephony BUSINESS MANAGEMEN?
MEOHANICAL ENGINEER Private Secretary
Mechanical Draftsman BOOKKEEPER
Ship Draftsman Steasgrapher and
Machine Shop Practice Cert. Pub. Accountant
Toolmaker Traffic Mansgement

00
Gas Englgm Commercial Law
e e[S ouiat oatieen
urveying and Ms, A
MINE FOREN'N OR B!G"'" CIVIL SERVICE
ARCHITECT Rallway Masil Clerk
Arehitectural Draftsman Textile Overseer or Sapt,
PLUNMBING AND HEATING AGRIOULTURE Spaaish
Sheet Metal Worker PenitryRalslag Freach
Navigator Automobiles Itsilen

' t 7-36 10

Street .
and No.

State.

Do You Want to Know
HOW TO DEVELOP

Vitality, Energy, Endurance,
Nerve Strength, Muscular
Strength, Perfect Physique?

My FREE BOOKS, ‘‘The Whys of Exercise’
and “The First and Last Law of Physical
Culture,’’ tell you, if you are weak or under-
developed, how to grow strong; if strong, how
to grow stronger. They explaln how to de-
velop the lungs and muscles, a strong beart
and vigorous digestion—in short, how to im-
prove health and strength internally as well
as externally,. SEND_ TODAY—NOW-—for
these FREE BOOKS. Enclose 60 in stamps

PROF. H. W. TITUS
86-58 Cooper Sq. Dept. 600 New York City
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The illustration which we reproduce else-

where shows this better than a lengthy!

description. The idea is simply that the bed
swings back into a small alcove, which also
is used for dressing purposes. Beds at the
present time take up a lot of room unneces-
sarily and all of this is done away with.
Such apartments are actually in use in all
of our large cities where room is at a pre-
mium,

Turning to the kitchen we will have many
conveniences. The present housewife, par-
ticularly when she has no help to fall back
upon, becomes a drudge and slave to her
work. No more washing dishes for her;
our apartment will have a steam-opcrated
dish washer, which not only washes the

dishes, but dries them from the heat of the

steam, and the dishes, forks, knives, et
cetera, come out sterilized and perfectly dry
and clean. Our kitchen besides the usual
hot and cold water has running ice water
as most up-to-date hotels have now. Nor
is there ice in the ice-box. Instead there is
a “snake” which supplies freczing cold at

any time day and night. If you wish ice, all|

you need do is to place a dish of water in-
side of the ice-box, and within three hours
ice is formed. Make ice-cream the same
way. Such installations are now in use in
many New York City, Chicago and Cleve-
land apartments.

RAILROAD IN BASEMENT.

All apartments are of coursc steam-hcated
in the winter time, and here again the man-
agement will make a big saving for the rea-
son that it is easier to buy coal in twenty car-
load lots than buying it by the truck-load.
Furthermore, the distributing charge again
is Iow, for there is no expensive city truck-
ing. indeed, a railroad siding runs right
into the basement of the house via a short
“subway,” so as not to mar the surroundings
of the place. The coal is delivered from
the railroad cars direct into the coal bins
of the howse. The cars being dumped auto-
matically, the handling charges are there-
fore reduced to the very minimum. Ashes
and refuse are returned on the same cars.
1f the house is lacated near a stream, things
will be even better, for then all electricity
can be derived by hydro-electric power and
the building need not be dependent upon
a central power plant nor have to gen-
arate its own electricity by burning ex-
pensive coal.

GLASS BALCONY WALKS. .

An innovation of the co-operative house i
that edch floor is surrounded with a glass
bottomed balcony. If you wish exercise and
do not wislr to go down to ferra firma, you
can run s short marathon around the apart-
ments of your floor. Of course, children can
play w& if the weather permits, and
there wil be any dust either. The bal-
cony in the evening is lighted up electrically
so you.¢ap walk around, or if you care,
place a steamher chair outside your parlor,
and take the air. The glass bottom is neces-
sary s6 as mot to cut off light from the
apartments below.

Due to the fact that most of the apart-
ments are so high up, there will be little
bother with either dust or insects. It is
well known that neither of these rise very
: high in the air. The absence of dust, par-

ticularly is a boon to the housewife. Thus
the present country house must be dusted
every day, and even then it cannot be kept
clean. All of this is done away with to a
great extent.

Of course, all other conveniences of the
city are had in this house. We have our
own theater, a first-class moving picture
house accommodating 2,000 people at one
time. We have our gymnasium, our open
air dining rooms in the summer time and
closed in the winter time; our skating rinks,
our indoor tennis courts, dance hall, swim-
ming pools, and finally on the top our con-
servatory de lure with its own weather
bareau. Natural plants and a fairy garden
all by itself, as well as a roof garden and a
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littleyold three-inch rule—you can bet it’s a tool
you can trust to the limit.

“When I was an apprentice, the foreman told me to
buy Starrett tools. After I'd learned my trade I
found the old boy had handed me mighty good advice
—and I've been using Starrett tools ever since.”

Catalog No. 21 “LE” sent free on request.
THE L.S.STARRETT COMPANY

The World’s Greatest Toolmakers
Manufacturers of Hack Saws Unexcelled

OEPCNDABLE

Motors, Electrical Toys
and Specialties Are Best

Knapp Goods have stood the test for 29 years. No detall in
construction has been spared to make them the best that money .
can buy. The complete Knapp line Includes Toy and Power

CLECTRIC SFELIALTIES

Motors, Gen-

erators and KNAPP “LEARNELECTRICS”

Dy Bpo- L et o, book by H B "Eorman,
clalties and ATER Covers all subjects clearly and concisely.

Noveltles thas
amuse and in-
struct. Fans,
Rheostats,
Compasses, etc.
And Knapp
prices are al-
ways lowest.
Always insist
on Knapp

KNAPP DYNAMO MOTOR
Will electroplate, cha

storage batteries, run lampe,
motors, train of cars, induction colls,—in fact, the number
of experiments it can be used for is unlimited. Runs on
4 to 6 Volts or can be nected to run on 110 Volts
through s transformer.

Price, Complete, $9.00 Price, Complete, $4.00

Ovder to-day. Or your dealer caw secure them for you. DESCRIPTIVE CIRCULAR. and
%‘I‘?Eg LOG of ce‘lebmud KNAPP MOTORS and Electrical Specialties from 10c up masled
on request.

KNAPP ELECTRIC & NOVELTY CO., 523 West Slst Street, New York City
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Your Choice|

75¢c a Week

No matter what your occupation, one of
the home study sets listed below will quickly

fit you for a better job and bigger pay. Any
set you select will be sent for seven days’ examina-
tion, and if you decide to buy you may pay the
rock-bottom price at the rate of only 75¢ a week.
But you must act now! The rising cost of paper
and binding materials won’t permit us to continue
the present low prices much longer.

These books are the work of recognized authorities,
They are written in plain, easily-understood language
by recognized authorities, and contain hundreds of
photographs, diagrams, tables, etc., that make dif-
ficult points as simple as A-B-C Handsomely and
durably bound in half or full morocco leather (ex-
cept as noted), and stamped in gold.

Pay -Raising Books

At Greatly Reduced Prices

Man o-cnt. 7 wol., z‘loo
loturec Was $52.50..........
ntrutln .15 volumet, 2138 pﬂm]\

ow $29.80
24.80
39.80
34.80
29.80
..................... 29.80
"'1@; 29.80
Now 49.80
ow 19.80
19.80
18.80
19.80

carm nnd

Law and
6000 pages, fillustrated. Was $97.50.......
Fire Pmcnuon and Inwnnn 4 volumes,
Tel hon m Te.t'ur?” i
ole
ey Tl 1738 B

Mu!l and thtllmnu 4 volumes

1454 pages. 14 gcmru s $30.00..

anlnl. 4 volumes, 1578 pages, 1000 pictures, blue-
rints, etc. Was $30.00 ..Now

Send No Money

Shipped for 7 Days’ Trial

Yes, we'll gladly ship any set right to

office u; your slmple request. Pay only sh harges
when the books arrive. Don’t und a penny until after you
Inve med umn seven days, then remit only $2.80 or

urn them at our expense. Pay balance at the rate of
83 00 a month—uo woek.

Act now—while thele apland!d booh are being offered

nzo to 50% less .nrgu This offer is
every person within the bwndarlu of tbodﬂwi

lnd Canada. Grasp your opportunity—fll in
the coupon mew!

American Technical Society, Dept. X257, Chicago

I American Techmical Seciety, Dept. X257, Chicago, USA l

I Please send mo set of..ccurcersnccnenecces I

I R T R R R R e |

for 7 DAYS' examination, shipping ch: collect.
il oxamine ‘the book and, 1 |
will send $2.80 within 7 days and $3.00 each month 3
untfl I have pald the

al price
) books 1 wm nou%&ou at
once and them subject to
I to pass to me until the set is funy p.ld for.

REFERENCE
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Here
is where we can entertain our friends, or
if we have been sick we can convalesce in
the sun parlor with or without our attending
trained nurse, supplied from the house
hospital.

As for the tenants themselves, for many
reasons it would be desirable that the apart-
ments should be sold outright as is now
done in our great cities. In other words,
you do not rent your apartment any longer
—you buy it outright, and then of course
you can do anything in it you wish—making
any alterations that you care to, etc. It is
just like buying your own house. You
understand that you will have to pay for
your electric light, elevator service and
other services, and taxes, just as you would
have to pay were you to own_your own
house. This plan has been tried and is
now flourishing, particularly in New York
City, where many tenants are buying their
own apartments, This means that they are
independent and no longer have to worry
about increases in their annual rents.

FARMERS SELL DIRECT TO YOU.

Now as to the outside, it will be seen
from our large illustration that we are right
in the midst of the country; farmers are all
about us tilling the soil and selling the pro-
duce at low cost to our own trages people
and there is no middleman or distributor
that costs money. We get fresh corn, fresh
potatoes, fresh fruit, etc., without the usual
expensive storage and without hauling them
over great distances. Consequentfy the
price is astonishingly low.

Outside, we also have a co-operative
garage where all the automobiles of the
tenants are housed. Further, we have the
children’s playground as will be noted, and
the tennis court as well as golf links are not
missing. We also have a flying field so if
you own your airplane, you can land right
near home. If you have neither automobile
nor airplane, you can take the auto buses
that run to the railroad station which meet
all incoming and outgoing trains, and which
bring you to the city and to your office in
less than three-quarters of an hour.

Let us suppose some syndicate with a
capital of seven or eight million dollars
would erect such a building or for that mat-
ter half a dozen of them in the suburbs of
either New York or Chicago. Have you
any doubt that these houses would not be
filled to capacity within two days?

X-RAY NOW ROBS MARRIAGE OF
UNCERTAINTY?

Marriage no longer needs to hold terrors
and uncertainty for the future. X-rays have
scientifically solved the problem of posi-
tively ascertaining the character, disposition,
tastes and special traits of any 'individual—
so says Doctor Maingot, noted French X-
ray specialist, in the New York Journal.

The old-fashioned character reading from
the human hand is unreliable, whereas X-
ray examination of a person’s breathing
gives an absolutely accurate picture of that
person’s character as well. The results of
such examinations have proved true in every
instance. Well! Well!

A jealous woman breathes differently
from a good sport.

Would-be brides and bridegrooms should
submit to medical X-ray examinations be-
fore taking out marriage licenses, in order
thus to make sure that they are suited to
their respective mates. Photographs of
the movements of the diafram never lie,

But what if the M. D. is your rival?
What he'll tell “her” about you!!!?

WEATHER BY RADIO.

The University of Wisconsin is working
on a plan to give Wisconsin farmers weath-
er forecasts by wireless telephone.

Farmers within one hundred m:les of
Madison, who install an inexpensive wire-
less telephone receiving outfit will be able
to receive the new service at a certain time
every morning.

small restaurant all rolled into one.
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RADIO APPARATUS

Distributors of Reliable Radio Appa-
ratus for Experimenters in Every

Brlneh of the Radio Field.

HONEYCOMB COILS

tzendraht Wire.
LL- 75 830- 1030 Meters
LL- 250 1300- 4 eters. ..
LL- 300 1550- 48 eters
LL- 600 4000-12000 Meters
LL- 750 5000-1 eters

5 5000
LL-1000 6200-21000 Meters 3.50
Note: These are mulne DeForest Lits coils.

TELEPHONB (Pm)

\'o. 55 Murdock 2000 OhmS.....coc0vreeerensss $4.50

55 Murdock 300 Ohml teseecssnessterrens 5.50
srmdu Superior 2000 Ohms..... . 2.00
Baldwins's C Navy standard.. 16.50
Baldwing’s Type E Supc -sensitive. . 18.50

B. BATTERIES

No. 7623 Standard 22 5V.8mall ............... $1.38
No. 7625 Standard 22.5 V. Large ................ 2.40
No. 7650 Standard 22.5 V. Large Variable.... 3.28

sandecenulnuumulotnewumm

F. D. PITTS CO., Inc.
12 Park Sq., Dept. D, Boston Mass., U. S. A.

Mail Order Service
We pay special attention to all mail

orders and will promptly send ap-
paratus postpaid anywhere.

zzsl/{Hv. “B” Blthrhl

. 130
Coils.”...... ... 70c to 488

For a more complete list of instruments
send 10c for catalog, cost will be de-
ducted from first $1 JO order.

RADISCO AGENTS
Open Evenings until 830 P. M.

KELLY & PHILLIPS
312 Flatbush Avenue, Brooklyn, N. Y.

Pure Copper Aerial Wire

14 GAUGE—2 ft. for One Cent

—80c for 100 ft. Roll
Postage Maust Accompany Ovder
nd 15¢ for our big illustrated
talogue showing scores of
rgains In radio apparatus.
ils may be deducted from your
st order of $1.50 or over.
gh printing costs make free
stribution impossible.

ccos ravan SPECIALTY COMPANY

Dept. E, 48-80 S. Front St., Columbus, Ohio
Dept. E, 20 N. oth St, Phlhddphh. Pa.

DEAFNESS IS _MISERY

€

- A. O. LEONARD _
Suite 360, 70 Sth Avenue ‘== New Y

CATALOG J.
Contains 24 pages of reliable apparatus,
standardized parts and raw materials. Com-
plete line switch points, knobs, switches,
rod, aerial wire, etc.
Send 5c In stamps for your copy today.
Shotten Radie Mts. Co., P. O. Bex 3, Seranten, Pa.

Subscribe to" Yci and Inv
your copy regularly.

and receive
$3.00 a year.
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IRLE E. LIEDERMAN, Dept. 208, 399 Breadway New Yark City.

Dear_ 8ir:—1 enclose herewith 10c for which you are
» send me, without any obligation on my part whatever,
copy of your latest book, ‘‘Muscular opment.”

OF

AND OPERATION
VACUUM TUBES
in Radio Science and Engineering,
arranged in a complete and com-
prehensive course of instruction.
Every amateur operator, com-

mercial operator, engineer or
manufacturer should study this
course. Instruction—Lectures—
Laboratory Work. Under the
personal supervision of an ex-
pert who has made a special
study for years of the vacuum
tube.

Write for Booklet.
Y. M. C. A. RADIO
SCHOOL
152 East 86th Street
NEW YORK, N. Y.
“The Best Radio School in the East”

If desired, arrangements can be made for
students to enjoy the privileges of our
gymnasium—swimming pool—dormitory—
employment bureau.

ANNOUNCEMENT

Research laboratory located in Maryland is to be dis-
mantled. Thousands of dollars worth of radiophones,
br 1 sets and apparatus is to be sold
‘0 amateurs, dealers, etc. Every instrument practically
16w being used only for war research work. Get on
>ur mailing lst.

MODERN RADIO EQUIPMENT CO-, Eilzabeth, R, J.
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source with its controlling elements, the
transmitting loop and an auxiliary piece of
apparatus which will be described later for
denoting the intenstiy of loop field.

The power source consisted of a 5 kilo-
watt (5,000-watt), 500-cycle (1,000 rever-
sals per second) inductor type alternator,
separately excited and driven by a 110-volt
direct current motor. Both of these are
inclosed in the same frame case as shown
in Fig. 3 which is a rear view of the panel.
The motor and generator field rheostats
are both mounted on the main control panel.
The generator armature is protected from
high potential surges by means of a con-
denser protective device. The motor starter
is of the remote control automatic type and
is mounted on the panel indicated in Fig. 2,
being a front view of the control panel.
The meter on the panel is a frequency in-
dicator, this being used to ascertain the
resonant frequency of the loop circuit and
that of the generator. The two large fused
switches are used to connect the input D.C.
supply to the motor and output generator
current respectively. The generator field
which is externally excited is controlled by
the small double pole switch.

The resonant condenser which is linked
with the transmitting loop is one of the
mica dielectric type and both are mounted
on the back of the panel shown in Fig. 3.
The large grid resistance shown below the
condensers is a protective line resistance
in the generator circuit. The jack at the
base of the power panel shown in Fig. 2
is used to connect the loop proper to the
power source, this being by means of No. 4
stage cable, as shown in Fig. 1, which is
fitted at each end with a plug. A corre-
sponding jack is placed on the loop frame
as perceived.

The transmitting loop which is shown in
Fig. 4 is eight feet square and fourteen
inches high and wound with No. 6 flexible
cable in multiple layer form. The frame
was made from one-inch oak and the total
loop weight approximated 150 pounds. The
total measured inductance of the loop in-
cluding the connecting cable was .02455
henry. The two large mica condensers,
both of which were connected in parallel,
had a total capacity of 4.13 mfds. These
values of inductance and capacity had a
resonant period at 500 cycles. The current
circulating thru the coil at resonance was
65 amperes.

RECEIVING APPARATUS LIGHTS LAMP AND
RUNS MOTOR

In order to ascertain the intensity of the
field surrounding the loop transmitter, an
apparatus is shown in Fig. 5 which con-
sisted of a large inductance wound around
the frame; within the frame were mounted
a bank of five lamp sockets each fitted with
twenty-five-watt tungsten lamps. A mica
condenser shunted across the inductance, a
small series motor and a double-pole switch
which connected the lamps and - motor
across the inductance and condenser were
connected in parallel in order to produce
current resonance. The measured values
of the inductance and capacity were 159
henry and .637 mfd., respectively. The
resonant frequency of this combination was
500 cycles.

Having noticed the value of the current
transversing the loop coil and the value of
its inductance, one may readily ascertain the
intensity of the magnetic field. One may
picture the intensity of the field, when the
writer states that he was able to light up
the five incandescent lamps to normal bril-
liancy and run the motor at top speed when
the receiving frame containing the lamps
and motor was moved twenty feet from the
transmitting loop! This of course was ac-
complisht when the transmitter was tuned
to the exact resonant frequency of the re-

(Continued on page 690)
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“They WORK
while you sleep”

Best Laxative for Men,
Women and Children.
10, 25, 50c—drugstores.

APRAID
10 JEA

late your stomach so you can
eat favorite foods without fear of

Indigestion
Flatulence
Gases
Acidity
Palpitation

A few tablets of Pape’s Diapepsln
correct acidity, thus regulating l:i.igea-
tion and giving almost instant stom-

ach relief. Large 60c tores.
s} \[=
-

“BOW LEGS and KNOCK-
KNEES” UNSIGHTLY

Send for booklet showing photos of
with 284 witheut THE bERFECT LES

PERFECT SALES CO.
140 N. Mayfield Ave., Dept. 50, Chicage. L.
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ASK HIM—

ASK THE AMATEUR—HE KNOWS—

“Local operators who have tried the Re-
lays report them the best detector they
have ever used, with the result that they
are selling like hot cakes. We predict an
enormous demand for the tube this com-
ing season.”

Extract from a testimonial sent us un-

THESblz TUI:ES ap solicited by a large Chicago radio dealer. . A SUGGESTION
These tubes—the A- . . e
1 . A combinat f AP
B o “Relay, ‘and the (Name furnished upon request.) £ jSorbination of an AP
initial detector or oscilla-

A-P VT Amplifier-Oscilla- . .
tor—manufactured under  Ever on the alert for apparatus of greater efficiency, amateur operators  tor with two or more A-P
VT tubes as amplifiers is

the De Forest Audion and N
Fleming patents. have adopted our new type A-P Electron Relay so quickly and so g 545 Teceiving: com-
Other patents applied for  enthusiastically during the four months it has been on the market that  bination for long distance
and pending. 1] ” . reception. The price of
we merely say now— ‘Ask the amateur—he knows.” The most sensi-  the A-P VT _fmpuﬁa-

tive detector of damped waves—spark or modulated C W—ever pro-  Rigiefer oo designed by
“Use the tube the

duced, and equipped with the SHAW standard four-prong base, the e,
A-P Electron Relay is the logical tube for the amateur who seeks y nses
maximum signal strength and highest operating efficiency.

Price $6. Immediate deliveries. Order from your dealer
or write direct. Descriptive pamphlet free upon request.

ATLANTIC RADIO SUPPLIES CO. PACIFIC RADIO SUPPLIES CO.
8 Kirk Place—Phone Market 1575—Newark 638 Mission Street—San Francisco
NI CALIFORNIA .
Reference—National Newark & Reference—The American National
Bank—San Francisco

Fssex Banking Co,
Sole Distributors for Moorehead Laboratories, Inc.

GENERAL RADIO APPARATUS

We carry a very
complete line of
radio materialsat
all our stores with
competent ex-

perts to explain

Variable Air Condenser No. 182 . Variable Step Inductor No. 111D
This condenser fulfills the demand for a the worklng Of This instrument has proved itself to be an

moderately priced high grade laboratory the Various in- absolute necessity in the radio laboratory
condenser. Of compact size and e{celﬁ?t cong‘mc- or radio station. It may be obtained in
;:,‘:.",ﬁ‘?,‘;ﬂﬁt;,&‘ﬁ:z,wgﬁ.‘e&h& e s%:g::,":ﬁ; struments. Your practically any range, and the use of the
movable plates is such that the capacity varies as 1' ten point switch with the “dead end” attach-

This results patronage soll1c- ment makes its use possible over the entire

the aqun{:h ofuthe n}gltcla of ;omuo{l.nm =
in a straight line varlation of wavele with con- N range of the coil inductor. Maxi in-

. , .0007, 13 . aximum in
g:gud scale rotation. Price fully mounted lted. ductance, 10 mh. $18.00,

Decade Resistance Unit Rheostat No. 214A
No. 102F The careful design and smooth
of excellent material, workmanship, working characteristics of this
and possessing a high degree of ac- rheostat have rendered it the most
curacy, this three dlal resistance box popular of Its kind on the mar-
{s recommended for all radio measure- ket. It s supplied for both front

ments. Resistance Units are non
inductively wound, this renders the or back of board mounting. It
use of the box possible on direct and is normally supplied in a resist-
alternating currents of any frequency. ance of 7 ohms with a current

Type 102F, current 0-100 Ohms in 1 sarrying capacity of approximately
Ohm steps, $28.00. 1.75 amperes. Price $2.50.
MANHATTAN ELECTRICAL SUPPLY CO., Inc.
17 Park Place Chicago St. Louis San Francisco
New Y°'*{};3 o S 114 S. Wells St. 1106 Pine St. 604 Mission St.
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MURDOCK

No. 55

2000 OHM SET.......$4.50
3000 OHM SET....... 5.50

That these Murdock No. 55
Sets have earmed a nation-
wide reputation for value, is
due, not so much to the fact
that they are, without question,
the best Iow priced receivers
obtainable anywhere, as it is
to the recognized fact that they
closely approximate in opera-
tion the sensitive performance
of the most expensive sets.

The customary assurance of
*“Satisfaction or Money Back™
affords the opportunity of prov-
ing the exceptional value of
these 'phones at no risk to you.

Other instruments — MUR-
DOCK MADE—of recognized
merit at equally reasonable
prices are illustrated in Bulle-
tin 19B, a copy of which will
be mailed on request.

WM. J. MURDOCK CO.

55 Carter St.

CHELSEA (BOSTON 50) MASS.
500 Mission St. San Francisco, Calif.

MEMORIZE
CONTINENTAL CODE
ALMOST INSTANTLY

This method THE short cut to success

Get Wise. Ask for latest reports from
S ful, Satisfied, Gratified, Grateful

Maine to California — Texas to
Free on request or

COMPLETE CHART
and full instructions 50 CENTS

C. K. DODGE
Box 300 Mamaroneck, N. Y

Users,
Cana

Eﬁ
LOUD SPEAKING HORNS

Handsome seamless black lacquered horn with
nickel-plated specially constructed loud speaking
receiver.

Desk or wall type $15.00.
Other Type Loud Speakers at $25.00
Write for bulletin A2 and get on our list.

Modern Radio Equipment Co., Elizabeth, N. J.
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Radio Power Trans-
mission
(Continued from page 688)

ceiver, which was 500 cycles, and when
both transmitting and receiving coils were
both in a parallel plane.

In accomplishing the above results the
input was 6,000 watts and the output meas-
ured at the receiving end was 165 watts, or
an approximate efficiency of three per cent
attained at a distance of twenty feet from
the transmitting source. From this figure
the reader will fully appreciate the ineffi-
ciency of such an apparatus used for energy
transmission without the aid of wires.
However, this apparatus should not be
taken as the criterion for the solution of
this important subject by any means; and
the final solution of this problem will de-
pend upon the use of powerful electro-
magnetic waves emanating from the trans-
mitter instead of using the principle of in-
duction upon which the above apparatus
was specifically designed and built. But
the work accomplisht with this apparatus
serves. to show in a clear, definite manner
that but little is to be expected apparently"
from . further developments along these
lines; i. e, by means of electromagnetic
transmission of power.

‘How We Smell

By JOSEPH H. KRAUS
(Continued from page 628)

unable to analyze the two. This is particu-
larly demonstrated in the use of what is
termed an olfactometer, just a simple tube
having a container at one end which is in-
serted into the nostril when air is inhaled,
so that it passes over the odorous substance
into the nostril.

Again, certain odors are a good deal more
penetrating, perhaps due to their diffusibil-
ity. 1/100 mg. of mercaptan diffused in 230
cm. of air is still distinctly perceptible. Each
liter of air would then contain only .0000004
mg. of the substance and the amount in con-
tact with the smell cells would be even
smaller.

A curious feature is that air containing
even such a small proportion of an odorous
substance absorbs radiant heat to a very
much greater degree than pure air. Perhaps
this may be the reason that we distinguish
the sense of smell, or perhaps as Aronsohn
points out, it is due to the fact that the
odorous substance is soluble in the fluid
content of the nose. In either event it is
the stimulation of the hair cells in the top
of the nose which forward such a communi-
cation to the brain.

SCIENCE BAFFLED BY SCENTS

Some time ago there was held in England
a “Wonders ot Science Exhibition” which
served to reveal many marvels to the public
unfamiliar with the work done with the
microscope, the microphone and the micro-
graph.

The microphone magnifies sound as the
microscope does things seen. The micro-
graph is the instrument used by the scientist
in taking pictures of things shown by the
microscope. More people are familiar, to
some extent, with the microscope than with
the microphone. They know it is -possible
to make objects entirely outside of the range
of natural human vision visible by the use
of the telescope for great distances, and by
the microscope for minute things close by;
but few have any knowledge of the device
by which it is possible to hear a fly walk
or a caterpillar crawl,

Many other wonders of science were
shown at Surbiton, but neither there nor

anywhere else has science demonstrated its | [RINSRLS

(Continued on page 693)
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GENUINE
ASPIRIN

Name “Bayer’’ means genuine
Say ‘‘Bayer’’—Insist!

Say ‘‘Bayer’’ when buying As-
pirin. Then you are sure of getting
true ‘‘Bayer Tablets of Aspirin’’—
genuine Aspirin proved safe by
millions and prescribed by physi-
cians for over twenty years. Ac-
cept only an unbroken ‘‘Bayer
package’’ which contains proper
directions. Handy tin boxes of 12
tablets cost few cents. Druggists
also sell larger ‘‘Bayer packages.’’

BAYER-TABLETS
fASPIRIN

Aspiriu is the tiade matk of Bayer Manufacture of
Monoaceticacidester of Salicylicacid |

Oh!
By GoshlL

You want our
new ACE Unicoil
set. Any wave
range from 150

to 20,000 Meters, E
uses unmounted

Honeycomb or Duo-Lateral coils,
brings the sigs. and the price without
coil 1s only $40.00.
Order coils for wave lengths wanted, we have
them. 10,000 to 20,000 Meter coil, $3.35.
1,000 to 3,500 Meters, $2.25. 400 to 1,200
Meter coil, $1.45. Amateur wave length coil,
$1.30. We have the best C-W sets going.
REMEMBER—*‘ You may pay
more, but you can’t buy better’’

A

THE
PRECISION EQUIPMENT CO.
2437 Gilbert Ave., Dept. E
CINCINNATI OHIO

WHAT EVERY GIRL ¢

SHOULD KNOW o
SENT PREPAID FOR ONLY S0 CENTS
This book is written by Margaret Sanger—

(s, Seal i o, atme snd ot

thorities, we are now permitted to send it

to_you.
It contains information never before pub-
ished, an Y

, , and everyon A o
Bl cannot help but be benefited. It is highly
endorsed by eminent physicians. 8end your
order at once. Don"i“'i' |

Trath Pub. Co,, Dept. BT., 1462 B'way,N. Y*

]

Ve QEAeY !


www.americanradiohistory.com

Science and Invention for October, 1920

Aubpio TRON

The Original Tubular Vacuum Detector, Amplifier, Oscillator
Your Last Chance To Get An

AUDIOTRON =2, DETECTOR

NOW FREE FROM
ALL RESTRICTIONS

AUDIOTRONS, recognized as the most sen-
sitive detectors ever produced, are now licensed
under Fleming Patent No. 803684 to be used
only for amateur and experimental uses in
radio communication. They are no longer
limited to audio frequency and can now be
used as detectors and oscillators as well as
amplifiers.

All patent questions have been definitely
gsettled. Vacuum tube patents are basic and
have been sustained by the Federal Courts.

Be sure to get genuine AUDIOTRONS. They
outclass any other form of detector and are

Manufacturing reasons make it
impossible to continue the present
hand made AuproTrox.

This type has a double filament
of special thorium tungsten and
the operating life is over 2,000
hours. No special socket is re-
quired. The electrical and me-
chanical dimensions result in a
heavy plate current and corres-
ponding signal strength. Plate
voltage under 40.

standard of excellence that has
characterized every AupioTrox.
Already recognized as the most
sensitive detector on the market,
these few that still remain, with
all restrictions on amateur use
lifted, are undoubtedly the great-
est opportunity ever offered to
amateur radio operators.

See your dealer at once or order
direct. Be sure to benefit by this
last opportunity to secure a hand
made super-sensitive double fila-

absolutely free from all legal restrictions or
difficulties. These new uses make it even
more necessary to insist on the genuine. You
can always tell a real AUDIOTRON by the
name stamped plainly on the glass.

Insist on the name AUDIOTRON on every
tube you purchase. Fully guaranteed by the
AUDIOTRON Mig. Co. (Read the guaranty).

The few thousand that will still

ment AupioTroN Detector, Am-
be produced will be of the same

plifier, Oscillator.

$6.00 each (no increase in price)
The AuproTroN exclusive guarantee

Each and every AupioTroN is guaranteed to arrive in good condition and to
prove fully satisfactory. Replacement of unsatisfactory tubes will be made free
of charge. The only tube satisfactory enough to stand a guarantee,

D l o et in touch with the AunioTrox Mfg. Co. at once. We will give you full informa-
€AIEYS e tion about settlement of all patent difficulties. You will also "be interested in
our new proposition for wide awake dealers. Write us today for full details.

AuUDIOTRON MFG. COMPANY (Successors to the AudioTron Sales Co.) Dept. A, Lick Bldg., San Francisco, Cal,

w \\\u\%, Jhﬁ?lrgﬂfyf

| The Newest Radio Development

The DeForest Portable Buzzer
' “Radiophone”

Type O.T.—5

HE latest development of the famous DeForest Oscillion Transmitter (Wireless Tele-
phone). For Automobiles, Motor and Sail Boats, Camps, Surveying and Exploring
Parties, Forest Patrol, Farms, and all isolated places, this new “Radiophone” Set
offers sure, quick, practical word-of-mouth communication. Operates on two 6-volt storage
batteries; no “B” battery or other outside source of high potential is required. Can be
easily transported; entire Transmitter, including batteries, weighs less than 60 pounds.
Range on ordinary Amateur aerial is 5 to 10 miles, and can be materially exceeded under
proper conditions. Operates with any suitable type of Receiver and Audion Detector; with
or without an Audion Amplifier, depending on the range to be covered and loudness of

reception desired.
Pri Without Storage Batteries $13 5 OO
ce Including Vacuum Tubes o
F. O. B. New York
Investigate this nmew DeForest production mow, Order at once to insure
early delivery; either thru your regular dealer or direct from us.

Tramsmittar, Buzzer Type 0 T8 DE FOREST RADIO TELEPHONE AND TELEGRAPH COMPANY

. *“Radiophone” Name Inventors and Manufacturers of High Grade Radio Apparatus
i . 1418 Sedgwick Avenue New York, N. Y.

Lee DeForest, Inc., 451 Third St., San Francisco, Western Distributors
e S N NN V£ Wl iy W i SN A A
S Db FORENIES

71\ G LD hm
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From Nothing to Something

You Will Do It With This New Paragon RA-10 1

Signals which on actual tests are inaudible with any other type of receiver,
become easily readable. **Coming from Nothing and amplifying to Something.”

AND HERE
IT IS

The

Paragon

RA-10

Greatest Improvement in Modern Radio

Do you remember the super service of the old original Paragon RA-6
amplifying short wave receiver? This new set surpasses it in every respect.
And the Original R4-6 Was the Only One of Its Kind.

150% improvement over the old original Paragon, away ahead of all other
receivers and excels the most serviceable set on the market today.

Here are the 1509, Pointers
A Wave Length range of 150 to 1000 meters.
259% more sensitive and selective than the RA-6.
Coupling has scale of 180° instead of 90°, giving wider
range of coupling.
Cabinet of quartered oak, overall size 2054 x 8 x 714”3
white filled engraving, bakelite panel, knobs and dials.
A super product of Adams Morgan Co.’s unapproachable
engineers.
And the price $85.00.

Remember the old Paragon? This one beats it and all
others by miles. Our special bulletin tells you how.
Send for it—its free.

Our word of honor to you is our guarantee. Let us prove it.

CONTINENTAL RADIO AND ELECTRIC CORP.

Sole Distributors of the New Paragon R.A.-10.
J. DI BLASI, Secretary J. STANTLEY, Treasurer

DEPT. A.1 6 WARREN STREET NEW YORK !

HAVE YOU SEEN THESE?

Ask your dealer to show them to you
Ask us to send you our bulletins

ACME
APPARATUS COMPANY

28 WINDSOR STREET,
CAMBRIDGE 39, MASS.

Transformer and Radio Engineers
and Manufacturers

ACME ACME
AMPLIFYING AMPLIFIER ........... $13.00
TRANSFORMER }‘W’ DETECTOR ............ 10.00

‘their heads.

DEALERS: Deliveries are inversely proportional to demand. ORDER NOW !

HAVE DECIDED TO BECOME

IF YOU

A DRUGLESS PHYSICIAN OR
s Chirepraster, th, Peychologlst, Mechano-Therapist, or Electrical Therapist, eto., send taday

Just eut.
Our forty-eight page book has saved many students from a life time struggle.
New Class now forming.
Write NOW. Address Executive Secretary,

BLUMER COLLEGE OF NATUREOPATHY
97 Ann St., Dept. H, Hartford, Conn.
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Reporting Yacht

Races via Radio
By DONALD McNICOL
(Continued from page 639)

Put yourself in the position of one of
these men and suddenly hear the rapid dots
and dashes being transmitted. The signals
read: “Shamrock leading, Resolute five
miles to the rear and off the course.” A
minute later, “Captain Adams (the skipper
of the Resolute, the American Cup De-
fender) has something up his sleeve as the
Resolute suddenly comes up with a fresh
breeze, shortening the distance between it-
self and the Shamrock, gaining one-half.
Nine more miles to the finish.”

Then the Blimp starts “talking” via radio
—“We have swooped down upon both ves-
sels, the Resolute having gained another
one-half mile over her rival. It seems to
be the Resolutc’s race.”” A minute later,
“The breeze falls, Shamrock has the ad-
vantage. Shamrock spreads fiddler jib. The
American crew is much faster than the

B! British crew at handling of the sails.

Shamrock proceeding ahead rapidly, being
seven minutes twenty-seven seconds ahead
of Resolute. The Resolute will have to
travel a little faster in order to make up
the time allowance of a little over seven
minutes. Resolute jibs at 5:28, Shamrock
one minute later.” And then quite a lull
during which time the excitement of every-
one at the receiving instruments is such
that their eyes are fairly popping out of
Pencils are clutched nervous-
ly as the slightest sound disturbs them.

After each message had been recorded it
was immediately given to a boy and rushed
downstairs post-haste to the pressroom
where it was immediately hammered off in
presses to get out in the earliest “extra.”
At last, the intermission is broken again
by several more taps and the minutes seem
like hours.

One more message and it would all be
over. “Here it comes; no, not yet.” An-
other wait and then two words, “Shamrock
wins!” Thus were the radio messages of
to-day transferred to and from the
fleet which surrounded the International
Cup Yacht Races and are already in the
papers long before even those who have
actually viewed the races have debarked
from the vessels. In fact, those who were
there can, by the time they come home, ac-
tually obtain copies of the papers contain-
ing the complete news of the contest
which they have seen perhaps scarcely an
hour before.

A key and relay connected the office of
the Evening Post with the Radio Corpora-
tion’s transmitting set at West Street, and
messages were directly transmitted to the
U. S. S. Goldsborough from the station
shown in the photograph. The relay can
clearly be seen in the center of the table.

BORDEAUX RADIO CIRCLES
GLOBE.

The first message from the new Lafayette
radio station at Bordeaux, France, the prod-
uct of American inventive and scientific
genius, was received at Washington, D. C,
August 22d.

A message to Secretary Daniels was the
first ever sent from the Lafayette station
It was received here by naval wireless. The
message read:

“This is the first message to be heard
around the world and marks a milestone
on the road to scientific achievement.”

The statement that the message was the
first to be heard around the world draws
somewhat on the imagination. It actually
traveled 24,000 miles, the length of the
earth’s circumference. It went 12,000 miles
east and 12,000 west, literally bumping into
itself at a point above the earth’s surface
directly opposite Bordeaux,
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Don’t Take Our
Word for It

Read What Others Say
Then Prove It For Yourself

WE don't ask you to take our
word for the superiority of
Brandes Matched-Tone Receivers.
Thousands of operators have written
to us unsolicited letters and all are
enthusiastic over the results they got
with Brandes Receivers. Read what
some of them say, then act on our
trial offer below.

BRANDES

Matched Tone

RECEIVERS

“They are all and more than you
claim them to be.”—W. M.—Colum-
bus, Ohio.

“They are the best phones anyone can
buy. They bring in the stations you
don’t hear with other phones and cut
out over half the static.”—M. B.—
Richfield, Utah.

“I have tested very many receivers at
various prices and none of them are
in the same class with yours. Honest
goods, good inspection and testing
(previous to shipment) ought to be
known.”—]J. B.—Fall River, Mass.

“I own a pair of your 2,000 Ohm
Superior Headsets and have used
them for the last two years. They
are better than ever, picking up mes-
sa%es when many others have failed.”
—E. H.—Lowden, Ia.

“I can receive N.A.A. much sharper
and clearer with your Superiors than
with my , 2000 Ohms, and they
were good phones.”—C. D.—Belle-
fonte, Pa.

“With average antenna of only 40 feet
height, crystal detector, and my
‘Superior’ phones I have been able to
hear ships 1,200 to 1,400 miles at sea
and land stations up to 1,200 miles
distant—before 9 P, M.”"—C. S. M.—
Concord, Calif.

Here’s Our Offer:

Send S5c for catalog “E”, Order any pair
of our receivers you want. Tr{ them 10
days in comparison with the phones you
have now. If they aren’t better phones for
clearness, sensitiveness and distance than
what you are now using, return them to us
and back comes your money immediately
and without question. .

Brandes phones are used by U. S. Gov't
experts, colleges and technical schools, and
by pro*’esuonal and amateur operators all
over the world.

C. BRANDES, Inc.

Wireless Receiver Specialists
32 Union Square New York, N.Y.
Room 814

Science and Invention for October, 1920

How We Smell
(Continued from page 690)

ability to help the sense of smell. It can do
marvels of sight, hearing and touch, but not
for the humble and useful nose. In that
field the accomplishments of science have
been nil.

Let a man stand two miles, say, to wind-
ward of the point where a herd of caribou
will cross an open plain over which a fresh
breeze is sweeping and it must be apparent
that only an infinitely minute particle of
whatever matter may be given off from his
body or clothing can possibly reach the nos-
trils of any one deer in the herd. Yet, if
the man is completely screened from sight
by a rise in the surface of the ground the
caribou will nevertheless catch the taint in
the air. They would be warned of the
presence of a wolf in the same way.

Yet science is utterly unable to detect
anything which the olfactory nerve of the
deer senses and identifies. It cannot see
with a microscope anything in the air which
came from the man. It cannot find any such
substance with a chemical test of any kind.
Instead of aiding the sense of smell, it is
entirely incapable of matching it. Here is
another realm for science to invade and
subdue; but would the conquest be alto-
gether desirable? It is a question whether
the average man needs to smell more things
or sense more acutely the things he smells
already. It is thought that the gains would
not offset the losses under the prevailing
conditions of life.

THE DETECTION OF PLATINUM
THEFTS.

The news service of the American Chemi-
cal Society has issued a bulletin describing
the arrest of two men while attempting to
dispose of 280 troy ounces of platinum
sponge, the porous state of the metal. They
had left small lots with two different firms
who, having circulars concerning various
thefts, notified the authorities. The Bureau
of Standards last March had lost 73 ounces
in the form of laboratory ware valued at
nearly $11,000, while in December, 1919, the
Roessler & Hasslacher Company of Perth
Amboy had missed $5,000 worth of the
metal in the form of sponge. Several uni-
v}srﬁities had also complained of platinum
thetts.

The exact composition of definite con-
signments of platinum is fairly well known
to chemists, the slight variations being due
to traces of other substances, such as
iridium. Chemical analysis indicated that
the seized supply had come neither from the
New Jersey plant nor from the laboratory
of the Bureau of Standards. In its quality
it closely resembled the stocks at the War
Department plant in Nitro, West Virginia,
where the inventory showed there should
be 5800 ounces of sponge, and also the
stock of 13,800 ounces at a government mili-
tary plant at Jacksonville, Tennessee, As
some of the platinum at Nitro was known
to contain a large percentage of palladium,
that supposed to be stolen seemed to have
come from Jacksonville. There the metal
was of exceptional purity, as it contained
99.58 per cent of platinum, with slight traces
of iridium, rhodium and iron. Its texture
was uniform except that here and there
were lumps of a yellowish brown substance,
which on ignition yielded platinum sponge
and gave off fumes of chlorine. It was
learned that an order had been given at
Jacksonville to turn back large quantities of
platinum chloride into sponge. Then came
a thoro search. In eighty-six cans in the
safe was found a substance supposed to be
platinum, which on examination proved to
be a mixture of mercury with ordinary
moist dirt,
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New Big 200-Page No. 14
Wireless Catalog and 100
Page El e c trical Catalog

The wireless catalog mailed for 12c and the electrical catalog for 6c,
either in stamps or coin, which amount_you are privileged to deduct on
your first order of $1.00. Catalog positively not sent otherwise.

This edition of our wireless catalog is the most complete and elaborate
we have ever put out. It embraces everything in wireless worth while.
As an encyclopedia of information it is invaluable. It is printed on ex-
cellent paper and with a beautiful cover. Your®amateur friend will tell
you that there never has been any wireless catalog to take the place
of Duck’s, and above all 'that you can absolutely rely on the quality of every instrument listed
in this catalog. In a word it is all worth while catalogs in one.

Audio Tron bulbs prepaid $6.00 R
We discontinued selling Audio Tron bulbs and accessories for

a short time but we have again resumed their sale and also
panel sets, and can guarantee immediate delivery.

DUCK'S

NEW MODEL 5BB. NAVY TYPE RECEIVING TRANSFORMER  Only $27.50.

The secondary on our new
type Arlington is divided into
tKree sections with two dead
end switches, eliminating dead
end effect and harmonics and

iving greater selectivity.
q‘he end‘ support is similar to
that on our Navy tylye. per-
mimng a looser coupling. It
is a beautifully finished in-
strument.

Price only $15.00
OUR IMPROVED ARLINGTON RECEIVING TRANSFORMER

THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio

RADIO CLUBS TAKE NOTICE

Buy Where You Can Get A Discount and Get What You Want—
A Most Complete Line of Radio Apparatus and Parts

We have all the Radio Books & Magazines. Get your “Hookups” from them.
Add the list below to the ones given in previous issues.

Hotshot Batteries, 6 Volt, $2.70. Storage Batteries, 6 V-60A, $16.00, (Marko), $18.00.
Eveready ‘“B” Batteries, $3.25. Cyclone, $2.20. Standard Variable, 3.28—these batteries
have 14 amp. Small “B” Batteries, 22 Volt, $1.00. Special Pittsfield Spark Coils, with-
out vibrator, $2.00; postage 23c. §pcclll Shocking Coils, 50c; worth double. We have
about 200 going at that price. Motors, the kind for your rotary gap, $10.00. Monicoil
Motors, 49c, work on dry cell. Hoyt Volt Meters, 0-3 & 0-5 volts, $6.50. Pocket type
Volt & Amp. -meters, $1. Roller-Smith Ammeters, Special, D. C. 0-1 & 0-2, $6.90.
Westinghouse Ammeters, Navy Type, D. C. 0-3 & 0-5, $10.00. Large type, $6.00. Small
Sterling Type Volt Meters, projectin% or flush, Special Price $4.00. Small Sterling ’I'yg:
Ammeters to match the above, 0-35, Special Price $4.00. Variometers, $4.50. Gre
Type, $6.50. Variometer Coupler, $4.50. rimary Switch, Wilcox type, 75c. Rotary
Switches, $20c, 30c, 35c, 40c, 80c, $1.00. Spark Gap Stands without the electrodes, 2 to
a set, 40c. White Metal Dial, 3” dia. with navy type knob, 70c. Brass scales, 45 de-
grees, 10c. Hook-Ups, the kind that will make any set work, |4 of them for 78c. We
have all the parts for the amateur to build his set as he likes. De Forest and our own
Catalog sent upon request and 10c.

AMERICAN ELECTRO TECHNICAL APPLIANCE COMPANY

235 FULTON STREET, DEPT. E. NEW YORK CITY

A:=LEARN TELEGRAPHY= 2%z

— ——MORSE ANDWIRELESS——___

- S D WD NP, G AL—— " O W — '-— B 6P WAL GEP CEEEES 4D G G CE—— GuED P SuEn e

TEACH YOURSELF

usual time, at with the
wmummrﬁmw.lﬁﬁm
Sends 'm““

unlimited Morse or Con!
'any speed, just a8 an expert operator

Adostod by U. 8. Gov't. 4 styless  Cotalogue fres

OMNIGRAPH MFG. CO.
26L Cortlandt St. New York
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GERMAN RADIO-TELEGRAPH
DEVELOPMENTS.

In order to supplement the ordinary tele-
graph system and to serve as a substitute
in cases of extensive breakdowns of the
telegraphic communication, the German
State Ministry of Posts and Telegraphs is
establishing a comprehensive State Wire-
less System. The State Wireless System is
being constantly extended. Bavaria and
Wiirttemberg will also be linked up in the
system by the establishment of transmitting
and receiving stations in Munich and Stutt-
ﬁart. The Ministry has also established in

Onigsberg, East Prussia, two transmitting
and two receiving wireless stations in order
to render independent of the “Polish Cor-
ridor” the telegraphic communication of
East Prussia with the remaining parts of the
State. At the present time the main traffic
g:sses between Konigsberg and Stettin and

tween Konigsberg and Berlin. Other de-
velopments are projected, and it would ap-
pear that the Government is determined to
make its telegraphic service as independent
and self-contained as possible.

Simp!est Long Wave

Receiver
By ELLIOTT A. WHITE

(Continued from page 641)

A large antenna cuts down the size of
inductance required, to a marked extent.
As the .author’s set is portable, he has
carried it around and tried it on several
open antennas and has been surprised to
see what a small portion of the coil must
be in circuit, with a 500 or 600 foot an-
tenna. The figures here given are for an
average small sized amateur antenna, of
around .0003 mfd. capacity.

The principal novelty in this set in
the use of a single, tapt honeycomb %oil.
This coil, recently put on the market and
widely advertised, is remarkable for its
compactness, low resistance losses and low
distributed capacity. It has been an ideal
coil except for one defect: it is made only
of fixt values, necessitating several sets for
various ranges of wave length, thus adding
prohibitive expense and objectionable com-
plexity of parts and mountings. The idea
of tapping these, however, is new, and
makes the coils universally useful.

For the long wave set here described,
the largest coil, that of 175 millihenrys
inductance, is used, in order to make sure
that the set will tune to the longest waved
stations on any antenna, no matter how
small, without loading condensers, tho the
next size smaller (and on very large
antennas, many sizes smaller) is large
enough in most cases, the next size having
125 millihenrys inductance. Of course with
loading condensers, as noted above, a much
smaller size may be used.

The 175 millihenry coil is wound with
No. 28 solid wire or with 5-36 “Litz”
(stranded cable). The former, which is
recommended, is 2 inches inside diameter,
4 inches outside diameter and 1 inch thick,
thus giving a winding section 1 inch sq@are.
The wire is wound in layers, crost-and
spaced, so that taps can easily be en at
the edge of the layers wherever desired
(Fig. 3g). To make a tap, a smooth sharp
point is forced under the wire where it
bends out at the edge of the layer (a
round divider point is suitable), and
pressure applied to break the varnish:and
enable the wire to be bowed out away from
the coil about 1/16 inch, for a space of
about 3/16 inch. More than this or rough
handling will break the wire and ruin the
coil. In the case of the solid wire coil, a
strip of thin mica is slipt under this loop
to insulate the joint and to prevent scra
ing the insulation of adjacent turns. The
loop is then scraped carefully and the
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How This Man

Won Success
As an Electrical Expert

ENERAL MANAGER of his company at 28 years of
age! His own boss—owns his home—married and
happy and prosperous—that’'s the remarkable success
lchleved by Wallace Rohrschneider, now General Man-
otary and Treasurer of the Hustisford Light, Power
I-I'Id 'Manufacturing Company of Hustisford, Wisconsin,
Mr. hrschnelder got hh mn towud hh muck and
brilliant guccess at S8choo ing of
There he received the mnrmlul. intensive nnd specialised
tnlnxng that enabled to make good in a big way.

Don’t You Get Into
ﬂls Btg Pay Field?

The same of training that put Mr. Bohmhneider
into the unkg of the highly-paid Electrical Specialists
will qualify you for rnu:m success in this fascinating
fleld ol unlimited °E|’° unities. Come to America’s Great-
est lmtltutm of octrlcal Education. Learn by actual
practice in laboratories with thelr magnificent

equipment Includlnz motors, dynamos, switchbo: , 1gni-
tion and lighting systems, etc. Over 90 recognized experts
give you personal instruction every at.ep of the way.

Earn Your Way Through
This Great College

You can earn money to help defray your expenses while
you are learning. Our wonderful co- opentlve plan brings
an Electrical Career within the reach of every ambitious
man. Our Free Employment Depa.rt ent u-cures positions
for those studemn who wlsh to e: part_or of their
expenses. In addi :a.nuun \vln lul. you ot
a good position In tln Eltctm Industry when your tr
lu is completed.

BIG BOOK FREE }u! the, coupon tedsy

trated catalog. Check the course that interests you most
and we will aengdyou special information. Read about the
wonderful meth training of this great Electrical
School that trains men for practical and quick suocoess.
Bee how easy it is for you to get the training that will
enable you to step to a splendid ition and a handsome
lnmme. Mail the coupon right NOW. No cost or obli-

scnam. of ENGINEERING

iwaukee
Dept, 1.CK, 373 Bfud\ny Mitwaukes, Wisconsin

Mail Coupon Now

SCHOOL OF ENGINEERING OF MILWAUKEE

Dept. 1-CK, 373 Broadway, Milwaukes, Wisconsin

Please send me, without any cost or obligation, full par-

ticulars of the electrical course I have checked and your
‘ Free Book telling about your institution and how it

will it me for a big position in the electrical fleld. Also

tell me about your Earn While You Learn plan.

(Check courses Interested in.)

Sohocl of Pru:(lotl Eloctricity—1 y course. Com-
pleu ocovering entl electrlca] fleld.
llmltute of Elmtoehn cs—12 ) to 36 months’ course.
al electrical training combined with thorough Aca-
demic education,

....School of Electrical and Mechanical Drafting—é months
to'1 year course. A general drnfun; educ;uon Prepares
!or good position as skilled dr.

.8chool of Electrical En inurlu—s years’ course.
Regular collegiate work gran Degree. 14 High
School units or diploma from our lnmtule of Electro-
technics required for entrance.

.8chool of Automotive Electrotechnics—3 to 6 months.
Covers all systems of starting, lighting, ignition and storage
batteries for automoblles, tractors, air-craft, etc. Intensive
practical course.

Anuturc Winding and Motor Generator Repalr Course
to 6 months’ course. Brief, but intensely practical,
leadlnx to well-paying positions.

NBIMO ....ioovitvrossrncosossassssscsccossssssansansesnsne

Broot ......coeeiiceiianen

Clty.cesoteresncncasesesscasscecess Statoo..oeoniiii.. .
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ROTARY G

Cat. No. YM1

A new development in the ro-
tary line has been made expressly
for Young & McCombs. Im-
provements on the well known
saw tooth rotary wheel, make
this gap the equal in tone and
efficiency to any selling for twice
the money. It is the only gap on t
ket which will run smoothly and
in either a horizontal or vertical |
Can be run in a vertical positio
screwed to the wall. Rotor is n
cast aluminum with formica cente
liberal sparking space and is dri
either 1-4 or 3-16 shaft. Variabl
speed switch in base.

$

Price, complete

ROTORS ONLY ROTORS AND STANDARDS
YMla—Rotor and standards only........ $7.00 YM2—Plain rotor, as illustrated........ $4.50
YM1b—Standards with base and binding YM3—S8aw-tooth rotor, designed for Har-

POBIB covicevnnnnranncncasnanns monic Chord tone....... evecees 475

Covering Theory and Practice of
Electricity—Radio—Blue Print Reading and
88 Telephony. 4 in 1 Course. OQOur easy payment
course within reach of anyone who wishes to better
ction will assure you of a good future. Don’t delay.
1tal  electrical outfit, and other
student, FREE. Writo TODAY to

CHICAGO ELECTRICAL ENGINEERING CO.
1000 Diversey Parkway

Chicago, Ml

Audion Control Unit only $13.75

The K. & G. Wireless Supply Co., in its efforts to place technically
oorrect and reliable wireless apparatus well within the price reach of
critical amateurs, announces new Audion Control Unit, Type Al.
‘This new_unit is absolutely reliable and can be used with every known
rcuft. It is designed and built for exacting service. It comblnes the
very latest ideas in_ desi with the best of material and workmanship.
The cabinet, 8%x6%(x6%, has a highly polished mahogany finish and
with its well mounted panel will add much to the attractiveness of your
station. The unit contains these instruments: vacuum tube socket (for
standard 4-prong tube) fllament rheostat (10 ohms), grid condenser,

d leak, and fillament switch. Panel has binding posts, suitably marked
n white, for secondary, tickler, phones, and filament battery. Whole
back of cabinet swings open on hinges and thus permits easy insertion of
tube and batteries and complete inspection of the {nterior. Efciency
guaranteed, or money refunded.

Price $13.75, without tube or batteries. If your dealer can’t
supply you, order direct. Dealers: Write for proposition.

K. & G. WIRELESS SUPPLY CO.
Dept. 15A, 152 Chambers Street New York
INSTRUMENTS

Bunnell Always Reliable

JOVE DETECTOR

Handiest, Handsomest, Best
Sample by Mail — $2.00
Tested Galena Crystal—25¢

Distributors of Standard Electric Novelty

Company Type B‘‘Cyclone’’ Audion Batteries.

Also De Forest, and all other makes of High
Class Wireless Apparatus.

Send stamp for new edition 42E Catalog.

J. H. BUNNELL & CO., 32 Park Place, New York

(GHEGAN PATENT)

How and Why of Radio Apparatus, by H. W. Secor.
should have—$1.78.

A book every Radio Operator
Experimenter Publishing Co., 236 Fulton Street, New York City.
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tap-loops. The mica strips slipt under the
loops, under the soldered taps, should be
made long enough to extend clear across
the face of the coil, so that the tap wires
may lie on them, as the coil is not very
heavily insulated and is easily damaged, in
spite of the thin varnish. Shellac may be
put over the mica and tap wires when the
job is finished.

It should be noted that this scheme of
making taps on the honeycomb coils applies
equally advantageously if a more compli-
cated set is used, with primary and second-
ary, or primary, secondary and tickler, thus
saving several sets of coils and saving the
change of coils for various wave lengths.
In that case the flexible tap-leads may be
bunched and taken to switch points on a
multi-point switch on the base or pancl,
whichever mounting is used. It also applies
to making a short wave set of these honey-
comb coils, where a tap may be taken from
every layer, since No. 24 and No. 25 wire
are used in the solid wire coils of 20 milli-
henrys inductance and under.

BUILDING THE TICKLER COIL.

The design of the tickler coil depends on
individual taste, whether it shall be of the
push and pull, slide, swing, hinged or
rotating type. It may be a flat pancake that
slides or swings across the face of the

=
Fiora

Detalls of Condensers Used In Long Wave
Audion Recelving Set.

coil or hinges against it; or a small ball
or tube may rotate inside the center; or a
small tube may push into the center.
Either of the latter is probably preferable
to the first, on account of compactness. It
is only necessary to remember that the hole
in the center of the coil is 2 inches across
and 1 inch deep, and that the tickler should
have from 150 to 175 feet of wire on it.

The one in this set as illustrated is made
of 170 feet of No. 32, enameled wire, tho
No. 30 or No. 28 would probably be better
on account of their lower resistance, wound
on a little stiff paper cylinder 114 inch long
and 134 inch outside diameter. (See Fig.
3.) A wooden, hard rubber or fiber rod
or cylinder is good. The wire is wound
on this in lump form, but spread out
enough so as not to be of too large outside
diameter. This may be rotated horizon-
tally in the opening on one side of the
inductance coil, or, very conveniently, it
may push into the center on a brass rod or
wooden skewer or dowel, or in a paper
cylinder. In the set described the tickler
was shellacked into a stiff paper tube
which slides in a larger stiff paper cylinder
shellacked into the center of the coil (2
inches inside diameter), which it exactly
fits. The two cylinders fit each other tight
enough so that the tickler will stay where
it is put, whether the coil is standing wup
or lying down, but not so tight as to make
it move hard. The tickler leads may be
brought out thru a hole in the handle whick
is fastened to it. The tickler coupling is

very important in bringing out loud signals:
therefore it should not have a fixt degree
of coupling, as is sometimes done. The

coupling, however, may be left fixt and the
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nome Or snop a whole week tree.

We will send you all four volumes
bound in genuine red morocco
leather, 1728 pages and 2000 pictures,
without one cent in advance.

Cyclopedia of

TELEPAONY

TELEGRAPAHY

Everything about the telephone is explained
in them in simple and plain language —
theory—practice—operation—from the first
experimental line to the modern equipment
and complicated switchboards. Not one detail
has been overlooked. Every vital fact that
you need to make you an expert is in them.

Free Consulting Service

If you wish to keep the books on our easy
terms of $3.00 a month, we will include
E a year's Conqulting Membership in
the American Technical Society, and you
can have the services of our engineers and
experts for one year as often as you wish
to write in and ask for their help on any
subject within the scope of the books.

Send the Couron Now

Don’t send any money. Just mail the coupon
properly filled out and the books will come
to you at once by express collect. Keep them
a whole week and use them as if they were
your own. Send them back to us if you
want to, but give them a trial anyway, and
if you fceep them send us only $2.80. You
can send the balance of the special $19.80
price the same way—$3.00 each month.

Give yourself a chance to make some real
money—right now. Send the coupon be¢fore
you turn this page.

American Technical Society
Dept. T-257 Chicago, U. S, A.

If you wouid rather have hese free
examination ln(udrﬂ the ’».n.o :urlhd‘:?w':erul
ot Shelee bur b Pacins 'k X et
Yo oholce N 9 an (X) in front of the

Law, 13 vols., $49.80.
f Eleciriclty, 8 vola., L) e aprevention and
Je. .. 1 .80,
[1 Auto Engincertng, 6| 3 M:)chlno Shop Work,
[ ] Civil gl%lgno«tlnx 9 6 vols., $29.80.
vols., $39.80. ' 1 Amlantlnt. 7 vols.,
0 ?‘I“m %%l(;]”rm" 7 [ 1 Carpentry and_Con-
{ 1 Sanitary Heating and tractiug, 5 v., $24.80.
Ventilating, 4 vols., | [ ] Telephony and Teleg-
$18.80. raphy, 4 vols., $19.%0.

AMERICAN TECHNICAL SOCIETY

Dept. T-257 Chicago
Please send me a set of Telephony and Telegrafh:
in 4 volumes. expreas oollect. will send you $2.80

in 7 days and h month untfl I have paid

.00 eac
$19.80. If I don’t want to keep the books I will
return them to you in cne week.
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Skinderviken Mechanical Stethoscope

Detects Knocks or

Running Machinery

THE ONLY INSTRUMENT FOR TESTING
"THE MOTOR OF YOUR AUTOMOBILE

Battery 25¢ extra Orders filled same da Battery 25¢ extra
$5.00 ' you remit Y $5.00
SKINDERVIKEN
414 Broadway New York

Science and Invention for October, 1920

Defections In All

Building “Your
Own’”’ Phonograph
PART 2
(Continued from page 630)

The cfficacy of the valve or modulator
shown at C is approximately like “B,” which
is used on one of the best makes of talking
machines. This modulator comprises a
metal base-piece, as shown and to which is
riveted or secured a piece of thick felt abou
14 inch in thickness and extending abou
3% to 14 inch from the metal all around.
The shaft on which this valve is mounted.
passes thru two tightly fitted brass bushings
or bearings, secured in the two side walls
of the throat of the amplifying chamber.
The action of this modulator is evident,—
the tonal strength being a minimum when
the valve is in the vertical position, block-
ing off the chamber completely, and at a
maximum when it is turned to the hori-
zontal position.

SOUND-BOX DETAILS.

For those endeavoring to build a talk-
ing machine as cheaply as possible, a good
sound-box costs quite a considerable amount.
and if you have a lathe or machine shop
facilities you can build a first class sound-
box yourself, or have the necessary parts
machined up by a machinist at a nominal
cost.

Tube Control Detector Panel Z. R. D.
$12.00. One Stage Amplifier Panel
Z. R. A. $18.00

Tube Control Panels

of unit size, 534" High 43" Wide

Beauty and convenience have been in-
corporated in the design of these Panels
to an unusual degree. The detector panel
has a plug connection for the telephones
which takes your regular 'phone tips.
The amplifier panel has binding posts
making it very easy to connect two of
these together as a two-stage amplifier.
Both instruments will give you the ut-
most value for your money, and the
name Clapp-Eastham Co. engraved on
the bakelite panel carries with it almost
13 years' development experience in the
Radio Field. atalogs mailed for 6¢
stamps.

Order one or both panels from your
dealer today.

CLAPP-EASTHAM COMPANY
131 MAIN STREET :: CAMBRIDGE, MASS.

NOW WITH
Independent Wireless Telegraph Co.
Ship Owners Radio Service
Radio Corporation of America
International Radio Telegraph Co.
U. S. Army Transport Service
American Hawaiian Line
United Fruit Co. (Tropical Radio Co.)
Panama R. R. 8. S. Co.
Cutting & Washington (Mfg. Co.)
U. S. Shipping Board

AND NUMEROUS OTHERS

I The Radio Operator aboard American

vessels is paid One Hundred and Twenty-
five Dollars ($125.00) per month. Aside
from this, he is also furnished food and

. quarters. He is an officer of the ship and
consequently enjoys the privileges that go
with such a position.

Call or Write for Booklet

Y.M.C. A.
RADIO SCHOOL

152 East 86th Street, New York City

‘“Best Radio

School i

n the East’’

(Ask For A-K Tabs

READ THE CLASSIFIED ADVERTISEMENTS ON PAGES
100-703, YOU'LL FIND MANY GOOD THINGS THERE.
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One of the simplest sound-box designs
we can make, can be constructed from a
watch-case telephone receiver as shown at
Fig. 6. A metal hub forms one of the best
ways of joining the receiver, whether it
be metal or hard rubber composition, to
the tone-arm tube. The diafram, either of
mica, fiber—yes and tin has been used on
some cheap machines—is clampt securely
by the usual screw cap. Making a new
cap of metal and threading it to fit the
threads on a metal shell, will permit you
to tighten it up, so as to hold very firmly
the diafram; this is one of the all-important
things in phonograph sound-boxes if you
want it to be free from rattling and other
unwanted noises when certain notes or
chords are played, which noises often are
the symptoms of a loose diafram, even on
the best machines.

The support carrying the upright post
for the pivot screws, which may be ordi-
nary binding posts, is readily bent by heat-
ing the brass, or iron stock, it is to be
formed of. The stylus arm can be cut from
sheet brass or other material and cemented
or riveted to the exact center of the dia-
fram. The needle holder or chuck may be
fashioned from a small binding post. but
this is best made, of course, of the shape
shown in the drawing.

Before going further, it may be said that
the average diameter, that is, the free z-i-
brating diameter of the diafram, in the
average phonograph sound-box measures
two inches, some a little less, while others
are appreciably greater. The greater the
diameter, the lower the pitch of the ma-
chine, while the smaller the diameter, the
higher the pitch. A mica diafram usually
measures about 6 mils or six-thousandths
inch in thickness and is held between rub-
ber gaskets as shown at Fig. 7. The sound-
box design shown at Fig. 7, is one used
a great deal among competition tone-arms.

||and as will be seen, it is very simple to

make from brass or other metal,—the dia-
fram being clampt between rubber gaskets.
which may be formed of the two pieces of
rubber tubing cut so as to exactly meet,
end to end. The stylus pivot shaft can be
the tempered steel shaft from a discarded
alarm clock balance-wheel. With a little
ingenuity, the tempered steel pivot cup-
screws can also be used, by mounting them
in larger screws which pass thru the stylus
bearing posts as shown in the diagram.

The upper end of the stylus arm is in

some cases, both riveted and cemented tg
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the diafram. Suitable cement such as that ®
used for repairing china, etc., can be ob- ec am
[ ] [ J

tained from any drug store. Red sealing

waxc is ex?lellent, t?o. P dobox e il Engl -

n excellent stylus and sound-box is 1l- A
lustrated at Fig. 8, and in the writer’s neerlng
opinion it is one of the most desirable. Here
the diafram clamping ring is simply a cir-
cular brass ring threaded on its perifery
to fit the threads which have been turned
on the inside of the reproducer shell, and
the finer the threads the better, as the pres-
sure can be applied more firmly and evenly.
To tighten up the ring or to release it, use
is made in this case, of a special wrench
to be made for the purpose. It is fitted with
from two to four steel pins, depending upon
how many holes are used in the ring. In
the average phonograph sound-box, the dis-
tance between the diafram and the surface
of the inner wall is about !4 inch. Any
sound-box made like that at Fig. 8, with a
diafram having a free vibrating diameter Leam at Home!
of about 274 inches, gives excellent results
and corresponds in size to the one now in Employers everywhere are looking for
use on the writer’s phonograph. / men with mechanical ability. Splendid sal-

Rubber gaskets, not shown around the : :
diafram at Fig. 8, are invariably to be used aries and rapid advancement are offered.

to absorb extraneous vibrations. There is an easy, delightful way in
Among the substances which have been| which you can learn right at home in
used are fiber, silk tightly stretched, gold- spare time. For 29 years the Interna-

beateers’ skin, Bristol-paper, tin, and partic- tional Correspondence Schools have been

ularly German silver which gives very good s :
results indeed. giving men and women just the training

. A friend of the writer’s recently obtained they need for success in mechanical gngi-
NEw DIAL lNDICATOR a patent on a novel improvement in sound-| Deering and more than 200 other subjects.

Fits standard %4” ({| boxes which enables any machine to be ad- Hundreds of thousands have stepped into
Shaft. Made of same ||| justed as to pitch for different ranges of | good positions through I. C. S. help, but
quality as our small- sound, thus adapting any given diameter | never were opportunities so great as now.

er dial. Black com- g;aafsrathroiehow, meldl‘un(li or high pitch rec- Letthe 1. C. S. help you. Choose the work you
o i e vy explamed, it comprises an like best in the coupon below, then mark and mail
position. White fill- ||| adjustable ring fitted over the diafram and | jitoquc Tnis doesn't obligate you in the least
ed engraving. Bev- ||| reducing its free vibrating diameter; _the| and it will bring you information that will start
elled edge. -smaller the diameter, the higher the pitch,| you on a successful career. This is your chance.
1.30 Postpald such as for playing soprano or tenor se-| Don'tletitslipby. Markandmailthis coupon now.
3;,5' Dl Wit Knob:::::31:70 Postald lCC_tt:OSS ;t ,:Vh',le the ltal:'ger,tthﬁ dlan;lcter pfer- —— s =TRAR OUT HERE == o o e
Moorhead Electron Relay New Style....$6.00 (|| mitted, the lower the pitch, such as for
Mg:h::d v.e'ls. 'Z':npnfnii............... 7.00 (|| playing baritone or base selections, Finally, INTERNATIONAL CORRESPONDENCE SCHOOLS

Moorehead Extra Hﬂl’: Vé'l‘.....' e 7-53 if you want the sweetest music, try fiber Explain, :‘gitt?“z; im‘::: l:n"" he
Shippin, ight 1 pound. Guaranteed. License : . q or
und';lx)' Fglev::lgg nn%o‘llbe Forest Patents. needles, or cactus points. ’°::°“- °";: ‘:;;‘:.:‘:-%'m“o::':‘:"lm X
Our new Catalog now ready, send 10c for it. m.lmm . s.u.zs»‘c Aglls ..'.';;“
For sale at all RADISCO Agencies The Electric Shoes Elocerle Nienase Window Teimmer
By J. MAC-RICHARD Electrie Car Runaln Snow Cand Writer
A. H. CORWIN & CO. (Continucd from page 624) g’m’“",wﬂmh?mw“ . IL:I{.'l'j'}m RATOR
4 West Park St., Dept.E-1, Newark, N. J. Tel B 5:2;:" II)UEBSI;&?S R
—————————————x | package under my arm when a carriage past a‘.‘é}'.::.'z.‘."n‘,’.“’m"‘“ BOOKKEEron
RADIO MEN me in the Rue Varnier and I heard voices | [{5hig Dratiamen, = Yonorranker sad Typlet
THE which seemed familiar. 1 recognized the Soolmaker Traffic Mansgemeat
Mutual Purchasers Association officer and the Englishman, They were sit- | [ civiL ERGINEER GOOD’ ENGLISH
will save you money on all ting close together and laughing boister- SiTe2ing and Mapping S ToNART ENGINERR
WIRELESS APPARATUS ||ously. . ARCHITECT Rallway Mail Clerk
Write Dept. E. E. for details That aroused my suspicions. At my hotel | M PTUNBING AND HELTING [ tommoroe e Seot.
MUTUAL PURCHASERS ASSOCIATION I put on the pair of shoes intended for the | []ShestM orker PealtryRatsing 7] French
2-4 Stone Street, New York King of Italy and hurried down to the din- | = v *7ieer Automoblles Taliae

ner table. I toucht several people with my
toe. But none of them showed any signs Toaoe
of electric shock. They merely seemed an- Present
noyed at my awkwardness. I had to admit
myself that my famous shoes were no more Strest
electric than any other shoes. I had been |-
the victim of a comedy played by two clever | cuty. —State
conspirators,

My first impulse was to make a complaint

to the police. But since the story would

certainly have raised a laugh at my expense, w A N I I \ E D
I thought it wiser to say nothing.—New

York Tribune. =

EDISON AT TELEGRAPH KEY
AFTER NINETEEN YEARS.

Using a telegraph key for the first time
in nineteen years, Thomas A. Edison re-
cently sent from Orange, N. J., to a com-
mittee of the Old Time Telegraphers and
Historical Association a message to be in-
scribed on an imperishable phonographic
disc to be placed in the association’s archives
as a record of his style of “sending.”

The last time Mr. Edison used a tele-
graph instrument was in 1901, when he sent
a message to Chauncey M. Depew at the

FRANKLIN INSTITUTE
Dept. C-181

Rochester, N. Y.

Strs: —8end me at
once, free of charge, sam-

ple of Railway Ex-
amination questions, list of
other U. 8. Government pcsi-
tions, now open and free book
describing them.

Every man or boy&
over 16 should .!

house without wires. 10 g13. opening of the New York Electrical Expo-
UNIVERSAL CO., DEPT. KStamford, Conn. ! gition,
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Opportunity Ad-lets

Yg?demelvl/ef;dg?:&y I:'yen:a{]n‘lzle ggortgmt’ics’ and real bargains in these columns. It will pay you to read and investigate the offerings
{3

¢ ] an s from all over the country. No matter what you may be i
ies, the opportunity to make money, or anything else, you will find listed here ¥he bea¥ and'er;tl::"at‘:r‘:cttlil\er;

sp;c'iil;'of the month. b

vertisements in this section ten cents a word for each insertion. Name and addr i Cash

mp a ’t d:’ d advcfrtlse‘xsngms uul;(s)s placed bydan accrc;iited advertising agence;.s must be included at the above rate. should
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Advertisements for the December issue must reach us not later than October 22.” o & advertisements not accepted.

The Circulation of Science and Invention is over 150,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York, N. Y.

Auto Accessories. (Agents Wanted—Concluded.) (Help Wanted—Concluded.)

Fords run miles per gallon with our 192 Big mo and fast sales. Every owner buys Be Mirror Expert. - R N
carburetors. f?se cheapest gasoline or half kero- | gold initials for his auto. You ychawc Sx.?o; home ‘at first; no capigzi."": ‘ti:ayu'n ".’:::' t“::
sene. Start easy any weather. Increased power. make 11.35. Ten orders daily easy. rite for | making and silvering misrors French meghyod,
Styles for all Motors. Runs slow in high gear. | particulars and free samples. American Mono- | Free Prospectus. W, R. Derr, Pres., 579 Decatur
Qtt‘a‘ch youu:lf. Big %roﬁgs {o,r ‘agexxgt. FMotqey gram Co., Dept. 71, Glen Ridge, N. J. Street, Brooklyn, N. Y. ) ?
ack guarantce. 30 days’ trial. Air-Triction Men—Get into the wonderful tailoring agency Detectives Earn
B oy o Madion Ave. Diyion, OB: | paoces g geobts (kg oriers sud Jout owh | umiy Fartisiues s Angerian Debecio

Battery Chariing Profits $100 to $250 clear | clothes free. e furnish fine sample outfit and | System, 1968 Broadway, New York.

monthly with HB equipment. Your lighting cur- everything frec. No experience needed. Write Secret Service Men Earn Big M Travel
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