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Baseball “Movie” Scoreboard

OVING pictures flashed upon
a screen without a moving
picture projéctor. That would

make a strange sub-title.
Nevertheless such is the case
and in New York thousands of people
daily witnest the attempts of Mr. George
S. Coleman and his assistants to mystify
his audiences with actual motion pic-

tures of the “World Series” baseball
games conducted at the Polo Grounds.
Each move of the players was tele-
graphed to the 12th Regiment Armory
where this exhibition was conducted,
and in turn, the instant it was received,
it was flashed upon a screen about 12 ft.
high. Viewing the game from the au-
dience’s point of view, we see a minia-
ture replica of the baseball diamond.
The pitcher is winding up. He makes
a vigorous swing and the ball passes to
the catcher. The outfielder is jumping

up and down. With rapid passes, the
ball is sent around to the bases and out
to the center field and back again. Now
an umpire walks over to take his place
alongsider of first base. Shortly there-
after the other umpires take their respec-
tive positions. The order is given to
play ball and a player walks into the
scene. He stoops down to pick up the

bat and steps to the plate, the pitcher
swings and the ball flies to the catcher.
The umpire signals ball one. The ball
wends its way over the plate again,
strike one is signaled. Again the round
sphere is tost. The batter makes a vig-
orous swing, a two base hit is the result.
A second player steps to the bat, he is
struck out. A third player—the man on
second steals to third—this third player
is struck out. The fourth one steps for-
ward, he manages to reach first base,
but the man on third could not get home,
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remaining safe on third. Still another
player comes up to slug at the ball while
word is past thru the audience, “Babe
Ruth up.” The ball, a beautiful curve,
winds its way over the plate. Its gyra-
tions are too wonderful to be true. Babe
steps forward; the bat in his hands
swings and a moment later the ball again
enters the field of vision, Meanwhile

’
{
’
'
.
'

r

Babe has completely circumnavigated
the course allotted him and two runs are
scored. He comes near home plate and
one wonderful slide takes place whence
he emerges from a cloud of dust and
walks off the diamond.

A word or two in regard to how this
device functions. In back of the screea
on an exceptionally large framework are
arranged 600 electric light bulbs of the
concentrated filament type. These are
mounted in back of a similar n

(Continucd on page 850)
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- Realistic Storm in Stage

The Wonderfal Tropical Storm Scene, a8 Well as the Fire at
Were the Features of a Recent New York Stage Production
The Details Used in Producing the

Below,
Blue I:uoon."

together with a person of the

opposite sex at the age of 12

vears, and then suppose you both
grew to manhood and womanhood without
ever associating with other human beings?
Romantic, isn’t it? Suppose further that
the girl, who had blossomed forth into
young womanhood, was your cousin;
would you marry her by the unwritten
law? This and many other interesting
situations arose in_the recent New York
production The Blue lagoon. In the play
the two cousins do marry and a child is
borm to them. Some of the most elaborate
stage settings yet disclosed this season
accompanied the presentation of the story.
. There were many charming scenes on
the little island known as the Blue Lagoon.
In the first part of the story the scenes
revolve around life on board an ocean
liner. The boat takes fire and one of
the very impressive scenes is that, where
the ship is seen burning in the distance,
while the two children, together with a
sailor, one of the principal characters of
the play, are adrift in a small boat which
pitches and tosses in a most reglistic man-
ner. And not a drop of water was used in
producing this ocean scene. The accom-
panying illustration shows how the boat
was rocked by stage-hands behind the
scenic settings, the bottom of the boat
having a compound curve so that it could

OW would you like to be cast
away on a South Sea Island

Mlustrated
ed ‘‘The
Storm Scene as Well as the

be rolled either sidewise or longitudinally.
Substantial springs, resembling automo-
bile shock absorbcrs, were mounted on
four points about the bottom of the boat

in the manner shown, to keep it in equi-

librium when not rocked.

The ocean liner finally blows up and
sinks and about this time a fog starts to
settle on the waters. The fog effect, which
proved very mysterious to the audience,
was produced by lowering, one after an-
other, curtains of thin gauze, so that
eventually, when a number of these had
descended, the striking effect of a thick-
ening fog was obtained.

The successive scenes and incidents of
the play portrayed the daily life on the
island, including the unwelcome visit of
a castaway, an English sailor, who, in his
attempt to steal the young woman, is
killed by her self-asserted husband. The
moonlight scene on the island at night
was one of the most beautiful imaginable,
the water in the Lagoon wavering and
flickering very entrancingly. A small pool
of real water was arranged at one side of
the stage setting, as the accompanying il-
lustration shows. Stars twinkled in the
sky—these were miniature electric lights
blinked on and off intermittently.

The real big scene of this production
was the storm on the island, which is
shown in the illustration. The effect of
the moaning of the wind was obtained by
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using large motor-driven sirens. As the

sky was gradually darkened from one side
of the scene by the electrician, who manip-
ulated the necessary switches, the whir=
ring sound of the wind increased. The
speeding up of the sirens took care of
this effect. Finally the trees and bushes
began to sway, and particularly notice-
able was the swaying of the two large
palm trees in the central foreground. As -
the darkness of the storm scene increased,
the rain began to fall and lightning and
thunder began. The rain-effect was pro-
duced by white streaks painted on a re- .
volving glass disk turned slowly in front

of a projecting lantern, the moving white
splotches giving the effect of falling rain
when projected on the back scené¢ drop.
The noise of the rain was imitated by a
man rolling dried peas in a wire screen
sieve. In producing some of these effects
several men were stationed about the stage
in different positions, so as to distribute
the sound and incidentally to give more
volume to the total effect, operating the
devices more vigorously as the storm in-
creased in fury and reached a maximum
of activity. The forked lightning ob-
served in the sky from time to time is
usually produced by uncovering a forked
shape sht cut in the back scene drop. The
palm trees and bushes were caused to
sway more and more as the wind and fury

(Continued on page 869)
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A Ship That Steers Itself

ANY times this question

comes strongly to our minds,

“Has Germany been asleep

during the period of the great

conflict?” To those uninit-
iated the answer would undoubtedly be,
“Of course, we do not see many German
products upon American markets at the
present time, and the old slogan ‘made
in Germany’ is seldom heard.”

Last month, however, the German
steamship Hansa, of the Hamburg-
American Line docked at New York
and an investigation of her automatic
‘helmsman disclosed many novel fea-
tures. The photograph and diagram
show the ingenious gyroscopic steering
device.

The Hansa was formerly the German
steamship Deutschland, and during the
war was converted into a private yacht.

It is now operating again in its former
capacity, but has been completely re-
modeled.

At the extreme left in the pilot’s cabin,
is a gyroscopic compass, which is con-
trolled by a master compass located
below decks. Mounted upon this pilot
compass and free to rotate by means of
a small gear, is a needle-like pointer.
This pointer is set to the particular di-
rection which the vessel is to pursue,
and remains in that position unless the
pilot decides to change the vessel's
course. Thus, the pilot may set the
needle pointer so as to read due east,
and accordingly the rudder of the ves-
sel will be turned to such an angle until
the vessel is traveling due east, when it
straightens and for each slight varia-
tion or change in the direction, it again
swerves to rectify the error and keep

pic Steering Device Connects to the Steering Wh

the vessel along a perfect due east
course. In order to determine whether
or not there is anything wrong with the
apparatus, the pilot looks at the scale
marked 1 to 9. This scale, shown at the
right of the wheel, indicates that the
rudder has been turned. He then
glances at the revolution recorder which
indicates whether or not the propeller
of the vessel 1s actually turning. He
knows definitely that he is safe to pro-
ceed on his course, using the gyro-com-
pass as the pilot if both gages give the
correct indications.

Encased in the bottom of thns compass
is an electric motor which communicates
by means of a chain and sprocket drive
with the pilot wheel. Immediately in
front of the pilot wheel is another gyro-
compass and back of it is the ordinary

(Continued on page 852)

eel by Means of a

‘The Interior of the Pilot’s Cabin on the German S ‘“Hansa.” Note How the G
Chain and Sprocket Drive. The Fire Annunciator m in This leto'fn& as We as Vanous Other Neceuary Instruments, the Ule of Whlch is Described

in the Accom;

. The Drawing Below Shows the Location of

aster Ci

"J

Connected to the Rudder.
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Science in New Apartment House De Luxe

A Wonder Apartment for the City Dweller, with Lakes,
Tennis Courts and SunKen Gardens .

N Cleveland, Ohio, there is a re-
markable apartment house built
somewhat on the style of a modern
hotel, which is the envy of all apart-
ment dwellers, who have seen it.

The cooking is done in a centralized
kitchen for all the apartments, the soiled
dishes are washed in one of the kitchen
departments, and each apartment has an
ice box supplied thru cooling pipes from
the basement. The present illustration
shows some of the features of this mod-
ern apartment house de luxe, and also
some of the newest ideas suggested for a
gigantic apartment dwelling, which it is
proposed to build in New York City.
The architects and engineers, who have
designed this beautiful city dwelling,
have thoroly worked out their plans so
as to provide a very spacious court-yard
covering several city blocks, while the
building itself has been designed to run
around this spacious tract of land. In
this way excellent ventilation and day-
light for all the apartments is obtainable.
The court-yard, if so we may call this
spacious enclosure, is arranged to con-
tain tennis and squash courts, a lake
suitable for boating in the summer and
skating in the winter, shady walks with
flowers, bushes, and shrubs, leading to
a large sunken garden, besides a swim-
ming pool, a baseball diamond, as well
as sufficient area for small gardens, so
that Mr. and Mrs. Apartment Dweller
may have fresh radishes and lettuce right
out of the garden in season.

But the architectual features do not
stop here, because the present plans in-
clude a proposed moat or wall, such as
those surrounding the old feudal castles,
with a canal or channel of water sepa-
rating the street from the court-vard.

A Day in the Wonder Apartment
of Tomorrow

You awake in the morning and find
that considerable snow has fallen over
night. Funny, you think, that the room
should be so comfortable and not freez-
ing cold, but the automatic thermostat
connected to the radiator hidden in the
wall, has served to keep the room tem-
perature up to a suitable point thru the
night. There is no ice on the outer win-
dow or storm sash, due to the fact that
air at a suitable temperature constantly
circulates between the two windows.
The windows are also provided with an
electric opening and closing device,
which can be operated from the bedside
by the pressure of a button. It is as
quiet as if one were in a tomb, yes one
may sleep very peacefully without hear-
ing any noises thru partitions, floors,
or ceilings, from adjacent apartments,—
thanks to the cork and felt linings be-
tween the floors, partitions, and walls,
which absorb any sound which would
otherwise be transmitted. Handy read-
ing lamps are found on each bed, while
a portable telephone which can be
plugged into a receptacle by means of a
flexible cord in any room of the apart-
ment, is found on a table between the
beds.

Every five-room apartment has one
bathroom, while eight- to ten-room
apartments have two bathrooms. Hot
and cold water is supplied to each bath-
room, as well as iced and ozonated drink-
ing water, which is therefore, thoroly

germ-proof besides having a sparkle all
its own. Of course all the usual elec-
trical conveniences, such as curling irons,
et cetera, are provided in the bedroom,
or these may be used in the bathroom,
when plugged into receptacles provided
for the purpose.

When we come to the dining room,
we are agreeably surprised at the ab-
sence of cooking odors, always so no-
ticeable in the average small size city
apartment. An electric ozone genera-
tor fitted in the wall and covered by a
small grill, has obliterated any odors.
You step to.the telephone in the hall,
or perhaps you have already ’phoned
from your bedroom upon arising, and
order your breakfast from the central
kitchen in the basement. At the ap-
pointed time your dumbwaiter alarm
sounds and you pass thru the electrically
operated swinging door into the kitchen-
ette, shown in the plan view of the
apartment herewith. By pressing a but-
ton with your foot as you approach the
swinging door from either side, the door,
operated by electro-magnets under the
floor, opens just ahead of you, so that the
maid can carry a trayful of dishes with-
out picking her way thru it, and pos-
sibly get a crack on the elbow that may
cause her to drop the dishes.

The dining room table is fitted with
several electrical sockets into which may
be plugged a coffee percolator, an elec-
tric hot dish, or waffle iron, etc. The
victuals may be carried into the dining
room, or else wheeled in on the specially
devised tea wagon shown. After the
meal, the soiled dishes are placed in a
foot-operated metal container contain-
ing a deodorant, and these are then
placed in the dumbwaiter and dispatched
basementward, to be washed in the gi-
gantic kitchen and dishwashing depart-
ment provided for the several hundred
families who make this apartment house
their home.

One thing that tickles you all the way
thru is the fact that the temperature is
so even in all the rooms and halls, thanks
to the automatic thermostats, which con-
trol the amount of heat distributed by
the radiators. Another surprise, that
impresses you, is that valves are pro-
vided on each radiator so that when the
warm weather arrives, you can close the
steam valves and open the brine pipe
valves, allowing the cooling brine solu-
tion to circulate thru the radiator in-
stead of steam or hot water, which will
keep the apartment at a prearranged and
livable temperature on the hottest days.
You also discover that the so-called
kitchenette contains a handy sink as well
as hot and cold water and ice water
besides. Set in the wall alongside of
the dumbwaiter door is a nifty iceless
refrigerator, so that you do not have to
worry about the ice-man coming around
every day. A cooling worm made of
pipe is all that you see, and it is white
with ice. Cooling brine supplied thru
pipes from the basement refrigerating
plant keep this worm cold at all times,
and by placing a pan of water in one of
the compartments, you may freeze a
small cake of ice so as to provide cracked
ice for drinks, table service, etc. Bot-
tles of err—near beer and champagne
can be kept cold in this refrigerator as
well as fruit that you may want to keep
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from spoiling. When the maid who hag
charge of your section and floor of th
apartment house arrives to clean the
rooms, you expect to see her use an elecy
tric vacuum cleaner, but all she carrie‘
with her is a piece of rubber tube Whiw
she attaches to a pipe opening provid
in the base board of each room. You
learn later that a large vacuum cleaner
plant installed in the engine room in the
basement, keeps up a constant suction or
vacuum thru pipes running to ever$
room in this huge dwelling, so that
rooms can be cleaned at any time and
there is no dust or dirt to handle. .

When noon arrives we hear a chime
strike and perhaps wonder how the
superifitendent manages to keep all the
clocks in the hundreds of apartments
exactly right. Upon inquiry it devolves
that the clocks are electrically wound
and corrected from a radio station on the
roof of the dwelling. Moreover, we are
told that this radio station is equips for
transmitting as well as receiving mes-
sages, including the radio time signals
sent out from the great Government
station at Washington at 12:00 noon,
and 10:00 p. m. at night.

In the evening after an excellent din-
ner, cooked by expert chefs in the great
kitchen below stairs, we adjourn to the
living room or parlor. If we wish to
play the piano, we find that it is elec-
trically operated, and that all we have
to do is to manipulate the usual tempo
and other control keys. Later we listen
to a selection from the opera “Carmen”
played on the electrically operated
phonograph, and tiring of the records
at hand and wishing to learn the latest
news of the day (even fresher than that
gleaned by reading the 15th edition of
the Evening Glibe, while dashing home-
ward in one of the airplanes belonging to
the fleet operated by the apartment
house management), we switch on the
Magnavox radio loud-talker, which act
has caused a signal to drop on the
switchboard in the radio room atop the
building, and we are immediately
switched on to the powerful audion
amplifier receiving set, and we hear the
latest news, interspersed with snappy
jokes and songs, via radio telephone
from the powerful radiofone station W.
J. Z., located at Newark, N. J.

The apartment house hospital is always
at our beck and call, in the event that
someone in the family is taken ill ar re-
ceives an injury. Physicians and surgeons
are constantly in attendance as well as
trained nurses. The hospital is equipt with
the very latest type of X-ray machine, by
means of which instantaneous photographs
can be taken, thru the thickest part of the
body, and by means of this ultra powerful
high voltage X-ray apparatus, treatment
can be given for cancer and similar ail-

‘ments which require X-ray therapy. The

hospital laboratory also contains among
other up-to-date equipment, a powerful
radium outfit, whereby cancer and similar
afflictions can be given the proper treat-
ment. Convalescents find the roof garden
and sun parlor just like heaven with fra-
grant flowers, and as much fresh air as
they may need; the weaker persons taking
their sun bath under glass roofs, while
the stronger ones may refresh themselves
in the open air roof garden.
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Ehe Latest .Idu in Ocean and Land-going Ships—the ‘‘Ball-Rotor.” It Spins Along Its Course, or Rather Its Paddle-like Treads mthe Main Body of the Vessel

Practically Stationary. S Tra
Internal Combustion Engines Drive

The Ball-Rotor—It Travels O’er

cks or Roads are Provided on Land, the ‘‘Ball-Rotor"
e Moving Belts Carrying the Paddlcs, b{,g&m of Chains and Gears, or a
e

tilized.

* Moving

Like a Tank, Such as Used in the World War.'
Dynamo-motor Electric Drive System Caa
S

<

- Land and Sea ‘

HE gigantic rolling ball in the

form of a ship capable of speed-

ing along over land and -water

here illustrated, is called by its

inventors, Messrs. Larson &
Ross, the Land and Sea Ball-rotor. This
monster  passenger and freight carrier is
designed to be built on a large scale, at
least 200 ft. in diameter, which also means
200 ft."or more high. It is provided with
four moving belts or treads suitably pro-
vided with blades, and these belts act in
the same way as those on the well-known
tank or caterpillar tractor. The main
part of the Ball-rotor, in which the pas-
senger and cargo compartments as well as
the engine room are located, do not re-
volve but remain practically stationary,
owing to the peculiar design of the ma-
chine. The center of gravity of the Ball-
rotor is kept as low as possible, and this
factor is favored by placing the cargo as
well as the cngine rpoom with its heavy
engines in the lowermost holds. Water-
ballast tanks are provided also on either
side of the Ball-rotor, so that in case of
an accident or for other purposes, water-
ballast may be taken into or released from
one or both of these tanks.

The moving belts carrying the blades
around the perifery of the ball-shaped
vessel, are driven by chain belts directly
frorp the engines, or as shown in another
design, the engines may drive dynamos,

R e

and electric current obtained from the
dynamos operates electric motors secured
to the driving gear at the top of the craft,
as shown in the illustration.

At this point it is interesting to note
how the designers of the Ball-rotor have
arranged for turning the craft even at
sharp angles. As long as the revolving
belts and their attached blades are re-
volving at the same speed in one direc-
tion or the other, the craft will proceed
straight ahead on its course. To cause the
craft to turn one way or the other, either
the right or left hand moving belts are
caused to be reversed, either by means
of a suitable gear-change or else by re-
versing the connections to the electric
driving motor on that particular side. Of
course all such control of the propelling
machinery is effected from the officers’
bridge and. pilot house surmounting the
top of the craft. :

Wireless tglephone and telegraph mes-
sages are handled to and from the craft
by a wireless station located on one of the
upper decks’or holds, whichever you want
to call it, and the transmission and re-
ception of messages is designed to be
taken care of by means of a concentrated
self-contained aerial, no wires being neces-
sary on the outside of the craft.

The inventors of the Ball-rotor have
designs all worked out for a road to be
built over land, this road being about
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.70 ft. wide and 14 ft. deep. It is designed

to be built of reinforced concrete, having’
a ratio of 1-2-4. This road is calculat:
to support a load of 100,000 tons with a
factor of safety of 20, that is the worki
load of 100,000 tons represents but 1 '
of the total load which the road-bed will
withstand. When preparing to travel
over land along a concrete road-bed of
the type shown in the illustration, the
blades used for propulsion thru the water
are feathered or released by suitable gear,
so as to form flat feet like those on a
caterpillar tractor.

An elevator, or in fact several of them
will be required; such are provided for in
the designs by Messrs. Larson and Ross
for carrying passengers to and from dif-
ferent decks. The freight cargo includ-
ing passengers’ baggage is loaded thru
steel doors opening on the outside of the
vessel. It is intended by the inventors
that the ballast chambers shall. serve_as.
safety air chambers ordinarily, . .

Its design provides for quick mgneuverting ,
when in the water, and no. doubt it will
be favorably considered by naval experts:
in the event of another war. The Ball-
rotor design was suggested and explained
to our War Department some time ago.
and if they reject it, Great Britain and
France are ready to examine it, with a
view to its adoption in naval as well as
in the Merchant Marine Service.

—_—— e ——

e

WU americanradiohistory com


www.americanradiohistory.com

By GRASER SCHORNSTHEIMER

CCELERATION! How is from
) one to sixty miles an hour in

as many feet? That is exactly
what the Navy catapult does to
a plané with a man or .men in
it. “True, the thing nearly tears. you
to pieces, but it gets your. plane into the
air and ‘right smartly.”
. It's a strange looking affair. It looks
mething like a railroad turn-table and
it can be turned in exactly the same way.
It offers no obstructions to the move-
ments of the guns of the warship on:
which it is mounted.and it'is therefore
a very practical thing for the Navy.
When all the ships of the fleet have it—
and they all will have it—their scouting
facilities will be increased by about
seventy per cent, per ship. This is no
mean advantage for a warship. And

-one of the best things about it is, that

the usual conservatism, which hinders
the adoption of anything new and radi-

1, has not been exercised against it.
%ﬁh I was talking to the chief of our
naval air service, the captain of one of
qur largest dreadnoughts came in and.
askéd that his ship be the first in our
fleet to receive:it.

On the top of this turn-table affair is
a'set of tracks and on these tracks is a

movable carriage upon which the plane -

is fastened by locks. When everythin,
is. in readiness, a pneumatic “telescope’”
pushes the plane along to almost the
extent of the tracks. The acceleration
is-exactly from one to sixty miles an
hour. Close to the end of the tracks

" planes.

NAVAL EXPERT

there is a trip, which releases the plane,
which shoots skyward, and then the car-
riage is brought to a stop by automatic
brakes and pneumatic buffers.

This does not apply only to small
Catapults can be built as large
as necessary. It may be possible that
the very largest bombing planes, which
can be stored on an aircraft carrier, can

-be shot up from the decks of that type

of ship. This was impossible formerly,
even on the best aircraft carriers, be-
cause the larger and consequently
heavier planes required too long a run
for their take-off.

"At present it is impossible for the
lighter ships of our Navy to utilize
planes, but when the catapults are in-
stalled, they will all be able to carry at
least one small plane. The reason is
that the catapult is small enough to be
installed aboard any warship without
consequent loss of efficiency to any part
of the ship.
cruisers and. battleships will carry two
small planes each, one in its-set-up con-
dition, . and the other knocked down.
The military advantages of this inven-
tion can not be over-estimated.

It has its commercial side also if we

considér the matter of carrying mail.
We have been able to take mail to a
ship several hundred miles at sea, but
never before have we been able to deliver
mail from a ship a hundred miles away
from port.
by small ships on special duties such as

Has
from Which Aircraft of

It may mean that our.

Planes can now be carried’

ice patrols and derelict patrols, etc. It
is expected that a special design of cata-
pult for commercial uses will be devel-
oped shortly.

For a year or so, our naval air experts
have been trying to adapt the torpedo
plane for sea uses. The torpedo plane
is very heavy. It usually requires a
long take-off and it has therefore been
practically unavailable for the Navy up
to the present. The catapult will allow
the largest Martin torpedo planes, car:
rying the 21 inch torpedo to be taken
to sea with the fleet, aboard aircraft
carriers, and to be launched into the air,
and we are to have aircraft carriers
under the Hughes plan for the reduction
of naval armaments. If it ever becomes
desirable to use the largest bombers at
sea, those capable of carrying 4,000
pound bombs, it can be done becausé
the catapult will permit them to bé
launched from the deck of an aircraft
carrier. - ’

It is rather amusing to watch a cata:
pult in action. " One sees. a plané
mourrted- on what appears to be a turn:
table, large anough ‘to turn a railroad
engine. And it turns, bringing the bow
of the plane into the wind. Then the
plane’s motor is started and run up to
a high speed. All of a sudden—
Whissssh—and the plane is in the air.
It is all done so quickly that you do not
realize what is going on, until it is all
over, It seems as tho the plane were
shot from a sling-shot.

Been to Start the Plane from the Small Space Available on a Ship’s Deck.

The
%"‘s..‘.’@é‘&f’.. is hl»‘&'u. e Piane Shosss Xﬁ;': Tt Stor Boans ot the’ ‘Catapult” With rmu‘%'wﬁ%m‘o?mo Air at s::ﬁdoil%o Miesat
e e ¢ el a es an
Hour. Even the Smallest Naval Vessels Can Now Launch Scout Sea Planes.
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- How thé Auto Thief

¥
T is not always the scientific crook
who successfully steals a motor car,
but in some cases it is the suave mas-
ter of diplomacy. If we could know
of the many different cases where
automobiles have been stolen, often with
the help of the police themselves, inno-
cently of course, we would find more in-
teresting reading than the most hair rais-
ing detective tales ever written’ by A.
Conan Doyle or Arthur B. Reeve.
Before going any further, we want to
mention that in general we have very
little faith in any sort of lock or horn
signal which is supposed to flash or sound
when a stranger steps into the car, such
signals. operating by the aid of automatic
contacts placed under the floor or under
the 'seat, etc. These alarms may be
efficacious. in cities, but they are almost
if not entirely worthless in suburban dis-
tricts or out in the open country, as they
will not be seen or heard in most cases.
Several cases, which detectives on the
New York Police Force have come. in con-
tact with, involved the replacement of the
usual car battery and ignition system with
an auxiliary battery and ignition outfit
temporarily installed by the thieves.
This happened for instance, in one case
where the owner of the car had very
cutely opened the primary ignition sys-
tem with a switch lock. A way of beating
the missing distributor arm followed by
some thieves, is to supply themselves with
several arms of different makes, or else
noting the particular make of magneto
or ignition system installed on a car, they
purchase a distributor arm suitable for the
machine and the rest is easy. Against
the ravages of the ordinary thief there
is perhaps nothing more effective than a
well-designed locking device, such as
those used on steering wheels, etc., which
are locked with a six tumbler Yale or
Corbin lock, so long as the would:be thief
does not have too much time to fool
around with the lock. And providing
further, he is not clever enough to pick
it with a piece of wire suitably bent; or
if not watched such as in public or other-
wise, he may attempt to drill the lock or
jimmy it. . :
There have been and there are at pres-
ent in use several forms of switch locks
which open the ignition circuit to the
engine, but these are only effective in
the real sense of the word when the wires
are thoroly concealed and preferably run
inside metal pipe. If the wires are not
concealed and encased, then the usual
trick for beating the ignition lock is to
short-circuit the wires feading to the lock,
which is simple for the thief and most
aggravating to the owner, who has put
too much confidence in the lock perhaps.
If the thief or thieves really want a
car badly, they are fairly certain of get-
ting it, even if the{dhave to put it on a
truck or tow it. any cars have been
stolen when suitably protected by secret
locks on the ignition and other systems,
simply by being towed away, even on
city streets. It is claimed, however, for
the steering wheel lock, that a car cannot
be towed. with this in place, as no control
of the front wheels is possible.
One of the latest motor- ¢ar- protective
devices is shown in an ;:accompanyis

ile .lock was .in-
illings, of Brook-
In the first place it eliminates

The Key-kard autom
vented by Mr. Joseph
lyn, N. Y.

e e e A et vl e

Works |

Sciénce In a Per-
verted Role

the usual Yale or other type of key lock
which it is always possible to pick when
confronted with the right man. In. this
device a new form of electric lock has
been cleverly conceived, which it is prac-
tically "impossible to pick and most valua-
le of all, no two key plates aré the same
in 400,000 locks.

The accompanying photographs and
diagram show the features of this lock
invention. The Key-kard is made of alum-
inum and measures about 3"x4”. On it is

Just a Few Febru-
ary Articles

Is the Moon Inhabited? An orig-
nal and extremely interesting article,
especially illustrated. By C. S. Cor-
rigan, C. E.

An Excursion Into the Past—A. sa-
tire on the Einstein theory and abso-
lutely the most exciting and astound-
ing thing you ever read—imagine be-
ing in a flying machine traveling thru -
space at 186,000 miles per second. By
Ernest K. Chapin.

Snow Crystals—Wonder Jewels of
Nature. By Dr. Ernest Bade. ’

Viewing Oil Paintings—In All Their
Original Glory of Color—By Means
of Polarized Light.

A New Electro-Mechanical Bank
Protector to Foil Hold-up Men.

Velocity and Acceleration—Some
‘astonishing and NKittle known facts,
popularly explained in picture and
story, in on authoritative yet easily
understandable style. By Professor
James S. Stevens, Unwersity of
Maine.

Shall I Take Up Engineering?—
The honors and remunerations re-
ceived by the engineer. Part 2. By
H. Winfield Secor.

Popularizsed Radio—A crackerjack
article giving details of how to build
simple receiving sets, swuitable for lis-
teming to the wireless telephone con-
certs now being given every day and
evening. -

How To Build a 14 H. P., 110 volt,
25 ¢éycle, Inductson Motor—With com-

- plete . details. gnd working drawings.
By Robert C. Vondram.

The Psychic Lens—Scientific Fic-
tion. By Charles S. Wolfe.

Buying a Second-hand Motor Car.
By Edna Purdy.

stamped the name of the car owner as
well as the car and engine number. When
he leaves the car, he lifts the little flap
and removes’ the Key-kard and places it
in his pocket, The.word WATCHED is
exposed- thru the window facing forward.

.an ¢ The ignition is 'opened wheh the Key-
illugtration, and is known aq the Key-kard:" kard is remaved. from’ its holder ‘arid the’

hood ‘is securely locked. The almost  hy-
man ‘intelligence. possest by this electric
auto lock is cared for by a special relay
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placed in a secret place on the car. The
wires connecting the key platé holdet,
which' is fastened to the wind shield on
open cars and mounted on the dash inside
a closed .car,- are carried- in a flexible
steel conduit. Oh, yes, you say, but what
if the thief cuts the wires? Let him try
it! If the wires are cut the main fuse
will be blown and the engine cannot be
started until the fuse is renewed; to do
this requires the hood to be raised and a
substantial automatic magnetic lock pre-
vents this. There are no tumblers used in
any of the locking devices or parts of the
Key-kard system; everything is simple yet
unpickablé. Best of all perhaps is the
fact that the owner not by choice but by
necessity, is obliged-to remove thé key
plate in order to stop the engine from
running. . .

Anvother new protective device wiich
somewhat resembles the instrument jtisk.
described, is. known ‘as the “Faurdt-:
Scope” named after Inspector Faurot of
the -New York Police Department, and
.wellsknown as a finger print expert.

" lock is the joint invention of Inspector-

. Faurot .and Lieut. James J. Skehan of

..the . New York Police Training School.
When, the owner leaves the car in this
‘case,. he remaves the round disk shown in
the accompanying illustration, and sub-
- ‘stitutes a diamond disk which carries
the legend, “Tell A Policeman If This
Car oves Carrying . This Diamond
Disk.” . The Faurot-Scope cuts off the
ignition circuit to the engine and is ar-
ranged to sound a siren if the instrument
is tampered with. The instrument con-
tains a burglar-proof (?) lock, it is said,
and the upper indicating disk when in place
is locked to it. If the thief manages to
hammer the instrument off the mudguard
of the car,the would find that by »e
doing he could not start. the engine, as
the ignition circuit would be opened, and
telitale ‘holes would be left in the mud-
guard, besides the shrieking of the klaxon.

Auto Thief Laughs at Locks.

Locks are not what they seem—at least
so we are informed by those, who have
been up against the real auto thief who
has brains. As one auto thief prevention
expert styled it—when you place a lkey
lock on your car you really hang out a
sign for the clever thief.

Here is one way in which the well-
known tire spike lock has been beaten.
The thief simply deflates the tire, forces
the lock spike around until it stands be-
tween the spokes of the wheel, reinflates
the tire—and good-bye car.” It may
prove difficult to do this where a steel
wheel is used, but with wooden wheels it
has been done. Another way to beat this
lock is to exchange wheels from another
similar make of car.

The key lock, fitted or built into the top

"2 of the transmission gear shift box, has held

considerable’ favor, but one expert inter-
viewed by us told how he had bet a man
that he could steal his car in- spite of the
transmission lock in short order—ind he
.-did; sad-to relate. It happened thusly.
The gentleman who fooled the owner,
bided his time in- the vicinity of the car
one day, ag#é-noting that the policeman
nearby “was ‘ot 16gking, he dropt unde
" the car ‘and.thanks to a wrench carri
in his ‘pocket, he loosened the nuts on
(Continued on page 865)
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Must We Go on F , Permitting Cyclones or Tornadoes to Proceed on Their Devasta Way Without Attempting to Thwart Them? Mr. the Ci
£ Who Wrote the 24 rat- s o B up.a ““Twister” in the South-Western Part of the U

Engineer Who Wrote the Accom;
States, with the Aid of te, and
does, by Dropping High Bombs

Arﬂde,mlmdlnt«udns First-Hand ence in Breaking
e Here Presents a Plan for i &mnuColmdAirWhichhtheSomodmeD
into the Whirling Air Column or

on Motor Trucks.

e Caused

uj amag
u%idnity from Airplanes, as Well as Firing Explosive Bombs from Mortars Mounted

How to Prevent Gulf Storms and Tornadoes

railroad in the Southwest, I stored
considerable dynamite in a log corn-
crib; next day the rancher told me
that the crib gad been picked up and
thrown around by tornadoes so often, that
it was now three miles from where he had
built it. I had often thought I would like
to shoot a torrado all to smithereens; so I
rigged up a trigger that would explode a
charge of dynamite when jerked by a long
rope, one end of which I tied to a stake in
the ground and the other end was fastened
to the crib. Two weeks later while at supper
in camp half a mile down the valley, we
heard an ominous roar, someone hollered
““Twister coming,” then while the men ran
in all directions I stood and watched the
dark cloud, with its black arm swaying and
writhing, pick up everything as it rapidl
advanced, and saw it pick up the corn cri
and suck it toward the center of the storm.
The rope jerked the stake up and there was
a tremendous explosion, the roar ceased,
there was a deluge of rain, but no tornado
and very little wind, and in a few minutes
the sky was clear again. The explosion in
the vortex of the tornado had broken and
disturbed the suction and centrifugal forces

SOME years ago while building a

so much that they were unable to keep on-

lifting the heavy load of rain water which
gave the cloud its black appearance, the
rain falling cooled the air so the storm could
not form again. I concluded then and still

believe that all tornadoes can be destroyed-
- things to the highest parts of the cloud,

like that one was.

I soon found that all storms are caused by
areas of excessively hot air at the surface
being slightly disturbed by what aviators
call, holes in the atmosphere, spots where the
air is less heavy than at other places, allow-
ing the hot surface air to ascend. On reach-
ing a lighter atmosphere it expands, thereby
loosing heat, forming water vapor and con-
tracting, so that it sucks more hot air up,
which goes thru the same process, until the
hole is filled with air colder and heavier

than the surrounding atmosphere. No
longer able to ascend the momentum of the
ascending air forces it out and over the sur-
rounding air, like an overflow, thereby
making it heavier and adding pressure to
the air below, so it is more easily sucked
toward the center and upward. At first
there is no rotary motion and the velocity
very small, rotation starts and increases
until tremendous centrifugal and suction
forces are sometimes developed.

From this you see that it is necessary to
have nearly a dead calm, both at the surface
and in the upper atmosphere when a storm
starts. If on a hot calm day you see clouds
called thundercaps, forming one after
another you know an upper wind is blowing
the tops off what might otherwise develop
into tornadoes. Altho all storms start at
the surface and are constantly fed by hot
air from the surface, there is nothing about
any of them that you can see until the
ascending air expands, cools, condenses its
moisture and forms a cloud; once formed a
tornado cloud keeps getting lower and
darker, then reaches lower and lower with
a dark arm that at last reaches the surface;
this arm is the vortex of the cloud heavy
with drops of rain. It takes that shape
because in the vortex the suction and cen-
trifugal force cause the air being sucked up,
to expand, cool and condense its moisture
while near the ground; the lifting power of
the wind prevents this rain from falling
there but carries it with dirt and other

where it spreads out and falls as rain or
hail at either side or behind the vortex.
In a large vortex the centrifugal force is
sometimes so strong that it overpowers
suction, and throws everything away from
the center, making a clear place which the
ancients believed was the all-seeing eye of
God, as' he rode the storm. :

® Tornadoes vary in size, some having
funnels or arms, only a few feet across,
others may be a-hundred yards in diameter.
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By C. §. CORRIGAN, C.E.

They advance from 6 to 100 miles per hour
the average being about 20 miles hour,
slight difterences in pressure of side winds
often cause them to nearly stand still, then
to change their course and dart forward;
their general direction is always S.W. to
N.E. They may travel as much as 100
miles or as little as 4 of a mile, the average
distance being 26 miles. Most of them are
stopt by changes in atmospheric tempera-
ture such as colder air currents on the
ground, but more often in the higher at-
mosphere, sometimes after going elﬂ) one
side of a hill the tornado is prevented from
going down the other side by an up-hill
wind, sometimes it may be stopt by huge
oil tanks or buildings, which the great
whirlwind cannot destroy or lift, the part
of the arm that goes over the top being too
high off the ground to reach down imme-
diately. When the suction stops for a mo-
ment or cold air causes rain to fall in front
of it, it turns into a cloud-burst which soon
is exhausted. There are more tornadoes
(about 150 a year) in our Southwestern and
Central States than any place else in the
world, and many people are afraid to live
there.

Our great Gulf Storms usually form m
the Caribbean Sea and enter the Gulf thru
the Yucatan Channel, they are simply tor-
nadoes formed at sea, and having nothin,
to stop them assume large proportions an
travel thousands of miles. Their chief
characteristics are the immense columns of
water continually being sucked up, and the
great tidal wave, often 10 to 15 feet high,
which is drawn together ahead of them.
If they hit the coast at high ground, the
great column of water is lifted, forms a
vacuum at its base which overcomes the
lifting suction, it falls and breaks up the
vortex, the storm turns into a deluge of
salt water rain and soon plays out. But
most of the Gulf coast is low, so more often
the t tidal wave spreads out over the
prairies so far that the water supply to the
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Some Years

Tornadoes on Ships

d, Start mx and Develop.
into the Whirling Water and Air Column, 80 as to Shatter
Scout Planes Could also be Used,

central column is slowly diminished and it
gradually changes from a water to a land
storm and advances until stopt by at-
mospheric conditions. Most of the damage
by Gulf storms is on account of this high
tide wave inundating the land, washing
away and destroying buildings and helping
the waves and wind drive large vessels far
up on the shore, as in the recent storm at
Tampa.

Long before a large tornado or hurricane
can be seen or heard, its suction has re-
duced the air pressure far in front of it so
much that it can be felt, and this accounts
for the fact that any barometer will foretell
the coming of such a storm. The air pres-
sure sometimes gets as low as 11 lbs. per
8q. inch near the center of a storm, normal
pressure being 14.7, constituting a differ-
ence in pressure of 533 Ibs. in each square
foot. V\ﬂlen people see a storm coming and
close the doors and windows, they are only
helping to wreck the house as the air inside
leaks out as fast as it can. If the storm ad-
vances very fast and reaches the house
while there is a two pound difference in
pressure, the air inside presses 288 lbs. per
sq. ft. outward against the walls and roof,
the shingles fly off, the walls fall out, the
house just flies to pieces, and the tornado

only has to pick up the pieces, while if thc-

house had been left open it might not have
been damaged. It is this lack of air pres-
sure, that draws the great tidal waves to-
gether, miles ahead of the wind of a Gulf
storm.

Each hot day in our southwestern states
hundreds of small tornadoes or whirlwinds
form under favorable local conditions, but
general conditions and winds in the higher
atmosphere not being favorable they end in
a few minutes. The same is true of water
spouts on the Gulf and Gulf coast bays.

ne clear afternoon from the top deck of a
dredge boat in Galveston Channel I saw
18 in 4 hours, all that reached land were
destroyed when their column of water
dropt; none lasted more than half an hour;
one of them came in from the Gulf on a
direct line towards the dredge, and was
closely watched by more than 20 men.
When it reached the beach the column of
water was lifted about 10 ft. as we saw

, He Says.
r. Corrigan

clear space beneath it, then it all tumbled
with great force.. Visiting the beach after-
ward I found that a small bay had been
washed out 50 ft. in from the shore. When
the cloud which accompanied the spout was
over the dredge boat there was a heavy
rain, and the water caught in pans was.
70, as salty as sea water, showing that
that proportion had been sucked up out
of the Gulf, the 30¢; having been condensed
from the air sucked in around it. On
such an afternoon there are also numbers
of little thunder showers; when a spout runs
into or crosses just behind one of these, the

OSSIBLY you have experienced the
terrors of a tornado or hurricane,
especially some of those which fre-

guent the southwestern section of the United

lates in the summer monihs, and when
mere man comes forward with an idea for
subjugating ihe powers of King Storm,
you may feel like laughing at him. After
reading Mr. Corrigan's article, we feel
certasn that you will see that he has in-
corporated some good sound logic in the
arguments set forth. Mr. Corrigan is not
talking entirely from a theoretical viewpoint
in the accompanying article, fcr he has
had a good deal of experience in all parts
of the world, pariicularly seclions fre-
quented by tornadces and gulf storms.

Next month we will have the pleasure of
presenting a very original and highly
interesting article by Mr. Corrigan,—*'‘Is
the Moon Inhabited?”’

Boz_nblng‘zl;nu. Directed by

spout drops and is destroyed by the cooler
air.

Now from what little I have said about
storms it will be seen that of the thousands
that form, nearly all are destroyed by Na-
ture before they get large enough to do
any real damage, that a disturbance of the
vortex or the cooling of the air in front are
the weapons she uses to destroy them all.
The simplest and cheapest way man can
follow Nature's instruction on a large
enough scale to destroy large storms would
be by disturbing the vortex with explosive
bombs.

To do this on land I suggest airplane
patrol stations, established where the most
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Mr. Corn?n Had Some Interolﬁne Experiences in the Gulf of Mexico, and He Relates How He Has Seen Dozens of Gulf Storms, Which Resemble
ould Apfroneh Quite Close to the Towering Water Sﬁwg Created by These Storms, and Fire Explosive Bombs
t dio Rither from a Land Radi

ested, in Breaking up These Storms.

o Compass Station or from

tornadoes form, just as we have fire engine
houses in cities, I would have automatic
wireless tornado alarm boxes similar to fire
alarm boxes, scattered every few miles at
farm houses. Any person seeing a twister
would break the glass and the number would
ring in by wireless. When received at the
station airplanes would start out in its di-
rection. Being a dark cloud in an other-
wise clear sky, it could-be easily located
and time-fuse bombs could be dropt into
its vortex. Fast motor cars with high-angle
mortar guns to throw time-fuse bombs into
the vortex could also be used. The actual
vortex not being obscured by a cloud the
chauffeur could see at once if the first bomb
was ill-timed and the second would be sure
to destroy the storm. In a city where
bombs might do damage a cold gas-barrage
could be spread in front of a tornado by
releasing enough of the proper kind of gas;
the colg air and gas being sucked up and
expanded would condense the moisture and
make it hail or rain in front of the vortex
and so destroy it. .

Ranchers could protect their dwellings
by stationing bombs attached to air ba
in the direction from which storms usually
came, these could be set so that when sucked
up into the vortex of a storm they would
explode.

Gulf Storms could be entirely eliminated
by seaplanes attached to mother ships,
cruising in the Caribbean Sea and Yucatan
Channel, bombing and destroying all water
spouts as old battle-ships were recently de-
stroyed on the Atlantic coast. If a big
storm should get into the Gulf, a fast tor-
pedo boat provided with air bags to which
bombs were attached, could head right into
the storm until the vortex could be seen,
say within half a mile of it, then fill and
release the bags; when sucked into the
vortex the bombs would explode and de-
stroy it.

After a few years’ practice and study of
storm conditions, storm prevention would
be a great deal more efficient than fire
prevention, because to destroy storms in
certain sections, the conditions would al-
ways be the same, while in fighting firgs
there are many other things, such as falling
walls and explosions to be guarded against.


www.americanradiohistory.com

Wheel-Less Subways of Tomorrow

E are so used to seeing and riding
| in subway and other trains pro-
vided with wheels, that it is a httle

difficult perhape to imagine a

subway train of tomorrow speed-
ing along at a 50 to 60 mile an hour clip on
sleigh runners. This idea of providing the
cars with runners or shoes designed to rest
on oiled or snow covered tracks, as shown in
the accompanying illustration, is the more
easily reconciled in our minds perhaps, as
compared to the old established idea of re-
volving wheels, when we stop to think of
the roller coasters and scenic railways at
our pleasure resorts., These cars slide on
greased rolls like sleighs and they travel at
very high speed and also very economically.

Another Idea in Railway Propulsion is the Air Propelled Monorail S

There are several ways in ‘which the cars
on such a transportation system could be
propelled. One of the methods available is
shown in the illustration, and involves the
use of an air-screw or propeller like that em-
ployed on the modern airplane. This pro-
peller could be placed at the front or rear of
the train, pulling it along if in front, and
pushing it if mounted in tEe rear. The pro-
peller could be driven by a powerful electric
motor deriving its necessary current from a
third rail and contact shoe secured to the
side of the car in the usual fashion. Such
air propelled railway cars are being used in
Germany at the present time, use being
made of some of the airplane engines scrapt
from the War stock.

Here Nlustra
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" By making the propeller reversible with
regard to the pitch of the blades, the cax or
train eould be brought to a stop in wesy
quick fashion, the motorman reversing the
pitch of the blades, while the propeller was
still revolving, resulting in the thrust being
reversed, and thus causing the train to come
to a stop. At stations it would be desirable
undoubtedly to provide a braking rail and
suitable brake shoes could be projected from
the sides of the cars to make contact with
this rail, these shoes being electro-magnet-
ically or electro-pneumatically operated by
the motorman.

An English engineer, Capt. H. G. Nor-
rington, is a strong advocate of “sleigh

(Continued on page 858)

ystem ted. The Car Is Maintained in a Vertical Position by Virtue of the Stabiliz-
ings and Rudders, as Well as by the Action of Two Powerful Jets of Air Shot Upward Under the Wings on Either .


www.americanradiohistory.com

—— = . =Y W G O3

S

O country in the world uses build-
ing glass to the extent that we do
here in America. By buildin
glass is meant window glass, wi

. glass, opaque glass, and plate
glass. In the course of a twelvemonth our
plants are capable of producing 630,000,000
square feet of this material in divers thick-
nesses to suit a multiplicity of demands.
There was a time, and that not so many
years ago, when all pf this so-called sheet
was manufactured by hand, i.e.,
own by the lungs of skillful craftsmen, but
to-day only about 40 per cent of the com-
imodity is so made. echanical facilities

- of-‘one sort or another have been invented
- -and perfected which operate more certainly

‘and_faster than the human worker. In-
deed, these new facilities enable our fac-
tories to fabricate in quantity some special

) J_-igds%f flat glass whi¢h, until recently, we

obtaified from abroad where cheap labor
made ‘its’ production commercially prac-
t{cable~ . :
- In order that it may be plain to the lay-
man just how far we have pr

the introduction of mechanical agencies it
might be well to describe briefly the manual
method which so long dominated the in-
dustry. As most of us know, the ingre-
dients for a “batch” of window (flass, for
instance, are: sand, salt cake, and lime, to

- which is added a small quantity of charcoal

'or powdered coal as a decolorant. If soda
ash be substituted for salt cake the re-
sultant glass is softer and lends itself bett
to machine treatment. :
The batch is melted in suitable rever-
beratory furnaces, at a temperature of
about 2,600 degrees Fahrenheit; and a lar;
furnace will hold a number of tons of the
syrupy mass. The initial step in the manu-
facture of hand-blown glass is to form a
big cylindrical bottle or “roller.” The pro-

cedure is as follows: The “gatherer,” armed
with an iron pipe about 50 inches long, dips
this tool into the fluid glass in the furnace—
rotating the tube the while to accumulate
on its flared end a quantity of the sticky
stuff. When the “gather” is large enough,
the worker runs with it to a block of cast
iron in which there is a half-round recess,
and revolves the incandescent glass in this
mold to give it a pear-like shape. A mo-
mentary exposure to a stream of cooling
air serves to ‘“‘set” the gather. Back to the
furnace the craftsman goes, where he builds
up more glass.upon the original mass; and
aRer five or six trips of this kind, with inter-
mittent manipulation- on a wet wooden
block. with a hemispherical cavity, enough
glass is thus obtained from which to blow
a.roller. The gatherer then the
laden tube to his more skillful fellow, the
blower. . : '

The latter transforms the solid bulb of -

red-hot plastic glass into a flask which,
when the top and bottom are removed, will

measure from 44 to 62 inches in~lenﬁ1h and
1

from 14 to 1§ inches ini diameter. : This bi
bottle is fashioned by the dual actions o
the blower's breath and by the elongating
pull of the glass’s own weight, as the oper-
ative, from time to time, swings the glowin,
body in a pit. When the glass cools an
stiffens during the process he takes it back
and reheats it in the furnace. As soon as
it is soft enough he blows into the flask and
swings it again. By these successive steps
the blower produces a cylinder of the desired
dimensions. His problem is to make sure
that the vitreous walls are of fairly uniform
thickness and that his cylinder is straight
from shoulder to bottom. A capable blower
can -turn out in the course of an hour 9
rollers of single-strength glass or from 6 to 8
of double strength. Single-strength glass is
thinner than the double strength.
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After the top and bottom ends of the
flask have been cut off, the cylinder is split
once lengthwise by means of a hot rod, and
subsequently flattened out in a furnace
equipped with a revolving table fitted with
slabs of fire clay. When the roller has been
softened by heat it is ironed out by the
“flattener,” who uses a long-handled wooden
block for the purpose. The flattener is one
of the most expert of the artisans; and the
ultimate value of the window glass depends
largely upon how well he does his work. The
sheets travel mechanically from the flatten-
ing furnace into the annealing oven or lehr,
and their final move takes them to the
cutting department where the glass is cut
up into marketable sizes. For shipment it
is p:cked in boxes containing 50 square feet

each. :

' The machine blowing of window glass
was essayed in America in the. early “nine-
ties,” and it took the better part of ten
years to perfect apparatus’ that. warranted
their adoption by the industry. - Since then
various improvements have been made of
one sort or another, but fundamentally the
process is much the same. The melting
tank, as might be expected, is a bigger one
than that found in a hand-blowinggi%ztoty;
and the furnace may be either directly linked
with the cylinder-forming apparatus or sep-
arated from these machines. In the former
case the furnace is flanked at one end by a
series of basins,into which the molten glass
flows continualiy from the tank, while the
latter installation requires the ladling-out
of the glass and its transfer to red-hot pots
set immediately beneath the blowing equip-
ment.

A blowing machine consists of a ‘‘cage
or framework which directs the up-and-down
movement of an electrically-driven hoist to
which is attached, by a pivoted connection,

(Continued on page 860)
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Motor-l‘eés ‘Airplane Flight

By STANLEY YALE BEACH, Ph.B., Aeronautical Expert

Photo"at Right Shows the Carefully

ts, Some of Them of Several Miles in Extent. Photo at Left Shows the
the Seat Provided at the Center, the Two Depending Fly-like Members Por‘?iu the Landing

thru falls sustained on account of breakage
of their crude wings or on account of their
instability. All these early experimenters
hung from single, double or triple sets of
wings, when in flight and kept their bal-
ance by kicking out their legs in one direc-
tion or another. Finally, Mr. Octave
Chanute, a French scientist who resided in
our country, which he had made his by
adoption, evolved the biplane type of glider
after many experiments performed for him
by A. M. Herring, and this was the type the
Wright Brothers experimented with and
finally developed into the first power-
driven, man-carrying airplane. Gustave
Whitehead, a pupil of Lilienthal, developed
in this country a monoplane glider that
always flew en a level keel, and which
was far more stable in a fore-and-aft di-
rection than the Chanute biplane type.
Prof. Langley, too, produced a steam-
driven double monoplane (one set of
wings behind a first pair, on a long body)
which flew about a mile over the Potomac
river. His full sized machine fell in the
river on account of faulty launching
mechanism, and Charles M. Manley, his
engineer, was almost drowned before he
extricated himself.

As soon as Orville and Wilbur Wright
learned of the experiments of Lilienthal,
they obtained all his writings and studied
them with avidity. Recognizing that the
first essential to gliding was a long slope
with a wind blowing up it, they selected
Kitty Hawk, a spot on the coast of North
Carolina, where there are vast sand dunes
—veritable mountains of sand. They built
their “gliders” in the Winter and tried

perer-Aachen Cantile
onoplane in Flight.

them out every Summer for a number of
years, each time making improvements.
Having adopted the Chanute form of bi-
plane, they improved it and its operation
in two ways. They lay flat across the
center of the lower plane and worked the
biplane horizontal rudder, or elevator,
with their hands, out in front where they
could see it, and they devised a method
of warping the wing tips by sliding their
shoulders to one side or the other. Thus
they made the man a part of the machine,
the transverse or lateral equilibrium of
which was maintained in a mechanical
manner, instead of by kicking the legs to
one side or.the other as the flyer hung
suspended. They eventually became pro-
ficient and were able to make long glides
off from the inclined surface of the sand
dunes. Then it-was merely a matter of
fitting an engine and propellers to keep
pushing the glider into the air, in order
to have sustained power flight. They
found, however, that the biplane acted
very differently when fitted with a motor,
than what it did without, and it was not
till December 19th, 1903, that they suc-
ceeded in making their first power flight.
It took them nearly five years to master
their machine so that they could fly it
with - confidence every time. Even then,
their first Government airplane fell and
killed Lieut. Selfridge and seriously in-
jured Orville Wright, its pilot. With this
accident, the toll of the air was trans-
ferred from the glider to the motor driven
airplane, from which it has chiefly been
collected ever since. But so safe have
modern airplanes become that they are
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airplanes or airplane motors. There-
fore they have contented themselves with
gliders. With ample prize money put up
by the German Air Ministry and aircraft
constructors, the German Model Aircraft
and Gliding Clubs have held meets last
year and this year, at which world’s rec-
ords have been made. These meets were
held under the supervision of the “Wis-
senschaftliche Gesellschaft fiir Luftfahrt”
(Scientific Society for Aeronautics), and
they have resulted in Germany carrying
off all records of motorless flying, just as
she was first before the war to keep an
airplane aloft for 24 hours in continuous
flight. It required the stimulus of war
B:fore we developed a motor that.would
ual this record, and last year the F-5-L
flying boat, propelled by two Liberg
motors, remained aloft 24 hours and
minutes, which is the record. i

Characteristic Gerfnan thoroness was
manifested in both competitions, which
were open to the world at large, in the
hope that scientific knowledge regarding air
currents and their mastery would be gained.
Engineer Klemperer was the winner of both
contests with his cantilever monoplane de-
signed, built and flown by himself, and en-
tered by the Aachen Aeronautical Society.

As can be seen from ‘the illustrations,
this monoplane has very thick wings
build up of light plywood. The two
legs forming the undercarriage, the front
end of the .body containing the pilot’s
seat, and the wings form ome unit; the
body or fuselage behind the wings and
carrying the tail form the other. Skids

www americanradiohistorv. com


www.americanradiohistory.com

MePE e WL [FUD T AT s

are placed at the bottom of the legs or
streamlined “trousers” for the machine
0 alight upofi and start from, no wheels
veing necessary. The spread is 9.3 meters
;30 feet), the wing area 16 square meters
(172 sq. ft.), and the weight empty 57
<ilograms (125 pounds). Altho it weighed
‘our times as much as some of the old-
‘ashioned biplane gliders such as were
2ntered by the Nuremburg Pilot Prepara-
tory School, for example, it covered 1,830
meters (6,006 feet) on Sept. 6th, 1920, as
against 520 meters of the latter, while it
made a duration record of 2 minutes 22 3/5
seconds the next day. These world’s rec-
ords of last year were doubled and
trebled on August 30th, 1921, when Herr
Klemperer first made .a duration record
of 5 minutes 32 seconds, and afterward
a flight of 6,800 meters (4)4 miles) in
13 minutes time, during ten of which he
maintained the 400-foot altitude which he
had gained in the first few minutes. Start-
ing from the slope of the Wasserkuppe,
a 3,000-foot high mountain in the Rhon
district in western Germany, Pilot Klem-
perer’s machine was off the ground as
soon as it had been pulled a couple of
yards ingt a 25-mile wind by six men
with :two ropes. . It bounded upward 30
‘get the first second—a rate of ascent of
20 miles an hour—and- continued to climb
of steps for three minutes.” It
© "™t Tyankhof, all
mtil, at the end
from 325 to 400
point.” It ‘rode
maintainine its

or the

like a

o ) airplane as it flew

~eadily along. In a long, gradual vol-
-iane, it came to earth at Gersfeld. With
circles and figures of eight it cqovered six
milds. It had ~demonstrated the pos-
sibility of winning the prize of 100,000
francs for a flight from Paris to Vera
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tually kept up 1ur nuurs at a ume ana
considerable distances coveréd.« Thus the
internal work of the wind will be harpest,
and -it will not be necessary to carry a
deadweight load of engine and fuel. Once
the atmospheric electricity can be caugit
and utilized, a small electric motor like the
starter motor of one’s auto will suffice
to keep the airplane flying when the air
currents are not buoying it up. Then the
dream of Santos Dumont, when he used
to fly his little Demotselle, will come true,
and everybody will be flying free of
charge, just as to-day one can attach a

Double Airplane Parachute

HRUOUT the war the Germans

made use of parachutes to enable

their airmen to escape from disabled
or burning aircraft. The aviators of the
Allies scorned to use such safety devices
and threw their lives away recklessly and
needlessly, also incurring a great mone-
tary loss, since it cost from $25,000 to
$50,000 to train an aviator.

Before the war was over the Germans
had started to develop new types of para-
chutes suitable for use with the high-
speed airplanes that were rapidly comin
into use. In jerking a 220-1b. man out o
such a machine making over 100 miles an

hour, there is a 10-ton pul! exerted by the
parachute—a force it can never with-
stand. Consequently the new form of
ring parachute shown herewith was in-
vented. The big outer ring opens first and
takes half the strain, checking somewhat
the fall, but not enough to prevent the
regular one to moving into its place
within the ring, where it forms a single
huge parachute that drops very slowly
(about 10 miles an hour) to the ground.
This new invention has made it pos-
sible to let a complete airplane with
its load safely down to terra firma in case
anything breaks or goes wrong.

'Wo-| or Double Parachute Here Illustrated, Heavy Loads Can be Released
Safely from an Airplane int Flight, It is Claimed. The Ouwkin(ofthehux
Cap Rising and Closing the Opening in the Ring at a Later Stage.
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radio messages that are flashing past.
Within a week after Herr Klemperer
made his great flight Martens, on a Han-
over (Préll) monoplane, raised the record
to 15 minutes 40 seconds, in which time he
covered 7,200 meters (4% miles). He
kept at or above the level of the start for
11% minutes, and finally landed after’
volplaning 1350 ft. in the last 4 minutes.
Herr Harth, however, soared for 21
minutes and was only 40 feet below the
starting point when he alighted. On Sep-
tember 6th, he remained aloft 22 minutes.

Stainless Iron

The discovery of methods of manuface
turing iron and steel which will enable
those materials to defy rust and stain of
all kinds is the latest romance of Shef-
field industry. Iron and steel makers are
still exploring the possibilities of applying
the materials to new purposes.

The extent to which the stainless steel
has revolutionized the cutlery trade is
widely known, but stainless iron is of
equal importance. Both materials were
discovered some seven or eight years ago.
Stainless steel was first devised and soon
after it was found that stainless iron could
be produced, by much the same process,
with the exception that a smaller quantity
of carbon-free ferrochrome was required.
It is the absence of carbon which elimi-
nates the liability to rust. Stainless iron
which is now being made by several Shef-
field firms, is made by the addition of
from 10 to 12 per cent of carbon-free
ferrochrome. ‘Silicon and manganese are
present with sulfur and phosphorous as
low as possible. In orde rto eradicate im-
purities and leave the iron practically car-
bon free it is generally made with a base
of Swedish iron, which, is more elastic
than other irons. The stainless iron is
melted in an electric furnace. Large
quantities were made before the war, but
during hostilities, when munitions were
urgently needed, and ferrochrome was
short, its production was stopt. Since the
armistice the trade has been resumed and.
is now carried on on a large scale.
Carbon-free ferrochrome is a very ex-
pensive ingredient, and it is because less
of this is needed in stainless iron than in
stainless steel that the former material
is the cheaper of the two.
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Quartz—Its Place in Nature’

By Dr. ERNEST BADE

INERALS in the form of stones
and rocks form the solid ma-
terial of the earth’s crust. By
far the greater part of the rocks
like granite are composed of dif-

ferent minerals more or less closely com-
bined forming an aggregate of many
smaller pieces. Other minerals are found
over a large extent of territory, as intru-
sions of veins and dikes. Very few are
the number of rocks which, as limestone,
consist wholly of but one mineral, and
cover locally large parts of the earth's
crust.

o . . . e

our minerals, consists of but two,
silicon and oxygen in the proportion
of one atom of silicon to two of oxygen.
This oxide of silicon, as it is also called,
is found everywhere. It makes up the
sand of our beaches, it is found in the
deserts, it is the principal constituent and
sometimes almost the only constituent of
sandstone, and sometimes it is even found
in the living plant. Here it is part of the
fibres in the joints of bamboo, in rushes,
and in some weeds. Under these condi-
tions the silicon dioxide is taken up in
water solution and deposited in the cell
of the plant. Such is the origin of the
petrified forests of Arizona.

Quartz is not only found as a soil, but
as an important constituent in rocks such
as granites, in sedimentary deposits, such
as sandstone, and in metamorphic rock
such as gneiss. A coarse grained sand-
stone formed thru the cementing together
of larger pebbles is known as a conglom-
erate. At the same time quartz is often
"found pure as in rock crystal, and it is
very common in its massive form.

Rock crystal is widely distributed; the
best known localities in the United States
are Little Falls, New York, and Hot
Springs, Arkansas. They are colorless,
glassy, hexagonal prisms, usually sur-

mounted by a hexagonal pyramid, and as
such they are placed in the hexagonal
system of crystallization. As an addi-
tional aid in the identification of rock
crystals their prominent horizontal stria-
tions on the prism faces may be taken
as typically characteristic. Since
mineral is often used as a gem in rings
under .various names such as Little Falls
diamonds, etc., its identification is of prac-
tical value.

Among the more important physical

properties is its hardness which is 7. . As

Top: Quartz Is Easily Scratched by a Topaz. .
Botw?n:QunrnCunnotybe Scratched by the File.

such it easily scratches glass, is not
marred by the file, and is scratched. by
topaz, and comparatively more easily by
corundum and diamond. Its luster is like
that of glass and its fracture is choncoidal.
The color is variable.

It is infusible with the blow pipe. If
the powdered material is taken and mixed
with an equal quantity of sodium car-
bonate and placed in a cavity of charcoal,
2. clear glass, sodium silicate, will result
from fusion with the blow pipe flame.
Acids, with the exception of hydrofluoric
acid, do not attack it. -

One of the more important varieties of
quartz, used as a semi-precious stone, is
the familiar amethyst, which, when cut
and polished, has a beautiful purple or
violet color. The Greek word “amethy-
stos,” “not intoxicated,” is very sugges-
tive of its origin, for the ancients be-
lieved that, whoever wore an amethyst
jewel, would be free from the evil of
drunkenness.

_.The cat’s eye and the tiger’s eye both
silica; are also semi-precious stones. The
former, when cut in a round shape, is
opalescent while the latter has a peculiar
shimmer due to the fibrous structure of
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the quartz. The value of  adventurine,
another mineral of this class,-lies in the
odd luster of this gem which is produced
by the inclusions of bright particles of
yellow or red mica or brilliant scales of

_hematite.

* Other common crystalline varieties are
rose quartz, which is pink in color, milky
quartz which is white, and smoky quartz
which is black, due to the inclusion of
finely divided and uncombined carbon.
The crypto-crystalline varieties of
quartz are-characterized ‘by: crystal struc-
ture, when observed under the

variety tinted with a trace of nitieel

oxide is chrysoprase, and if it is

speckled with deep blood red or
yellow dots, spots, and splashes it is the
heliotrope, or bloodstone. .

The concentrically banded agate and the
parallelly banded onyx, now partially for-
gotten, were once in great demand. They .
are now but seldom found, except in the
useful arts, where an extraordinarily hard
and smooth material is required. Agate
is exceptionally well adapted for mortars
in which hard substances arc to be pow-
dered, also for polishing and finishing
stones, and for knife edges in the more
expensive chemical balances. The onyx
was a much coveted material for cameos
in ancient civilization, its variously col-
ored bands lending themselves perfectly
for the effective display of the jeweler’s
skill with his carving tools. And for this
purpose they are even used today, some of
the stones being artificially colored and
the existing colors intensified by simply
boiling them for months in honey and
then placing them in sulfuric acid.

Flint is a dark colored, often black
opaque quartz, only translucent on the
edges with a white powdery thin outer
shell. The lighter variety with a more

(Continued on page 870)
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Automatic Phonograph Runs on Dry Cells

: ~ Denizens of the Ether
By HAROLD F. RICHARDS, Ph.D.

NE of the most amazing develop-

ments of modern scientific ‘re<

search is the discovery of the rdle

“ played by the ether in the trans-
mission of energy. Ordinarily one

thinks of light, X-rays, radiant heat and
Hertzian or radio waves as distinct and
unrelated physical phenomena. The fact
is, however, that if we exclude sound and
the corpuscles shot from radioactive bodies,
we can say that all radiations consist of
electromagnetic pulses in the ether, are
of exactly the same nature, travel at the
same speed and differ only sn wave-length.

Everyone is familiar withthe colors seen
when white light is spread out into the
rainbow spectrum by use of a prism or
diffraction dgratlpg, and knows that these
colors are due simply to the sorting out of
the different wave-lengths contained in
the white beam. We fall into the habit of
considering this range of wave-lengths as the
complete spectrum, yet the diagram graphi-
cally suggestsjhow small a part of the wgole
electromagnetic spectrum1is due to visible
rays, and how comprehensive a series of
experiments is required for its complete
examination. The diagram is not drawn
to scale, for the range of wave-lengths is so
enormous that a- very loniI sheet of paper
would be required to exhibit accurately
the proportions of the spectrum embracirig
the various forms of radiant energy.

An especially interesting fact about the
electromagnetic spectrum is that a rela-
tively small difference in wave-length may
produce a very pronounced change in the
effect of the rays. A wave oOne-sixteenth
as long as the shortest radio or Hertzian
wave will affect our instruments as radiant
heat, and not as a wireless méasage. Heat
rays occupy a long rangeé -of wave-lengths
in the spectrum and emerge suddenly
into visible light,- as the wave-length is
gradually diminished. A wave five-sixths
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as long as the red ray will affect the eye
as green, and a further reduction of 25 per
cent in the wave-length brings us to the
shortest visible violet ray. The ultra-
violet rays which follow do not affect the
retina but produce an intense chemical
action upon a photographic plate. Ultra-
violet rays are approximately 700 times as
long as }g-rays. his comparatively small
change in wave-length 1is accompanied
by the appearance of new properties, such
as the power of penetrating the human body,
of exciting fluorescence and of ionizing a
gas so as to make it a conductor of electric
currents. Gamma rays from radium are
one-tenth as long as X-rays and possess
much greater penetrating powers, being
able to pass thru thirty inches of solsd srom.
There is still another radiation, of shorter
but unknown wave-length, which is termed
the penetrating radiation from the sun.
To these rays are attributed the peculiar
ionization effects observed within a vessel
which is adequately protected against the
most penetrating known radiations, and
the researches of Stormer indicate that they
are intimately connected with the aurora
borealis.

Besides the fact that all these different
forms of radiation consist of -electromag-
netic vibrations in the ether, we must note
that they possess two other points of simi-
larity. One is that they are all -trans-
formed into molecular heat when absorbed
by matter, and the other is that they travel
with the same speed, namely 186,000 miles
per second. Comparisons are inadequate
to furnish any concrete conception of this
velocity, but nevertheless it is interestin
to observe that an airplane moving witE
the speed of light could encircle the earth
344 times in onme minute. Probably the

eetest quadruped known is the Mongolian

(Continued on page 863)
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Spring Heels Replace Rubber Ones

Basy Walking with Snﬂu Heels. These Heels are Made of Steel and Fitted Inside is a S

Attached to a

7 2

The Tendency of the Springs is to

Ground Pad.
Raise the Foot After the Completion of Each Step and a Smrgmlfke Walk Can be Attained, it is Said.

The rubber heel industry may possibly
get a severe jolt, if the “reams of our
friend, the English inventor, who has
perfected the spring hc:l here shown,
come true. The actua! jphotograph in
the upper right hand cor--: of the illus-
tration shows just how tiie new spring
heel looks. We have not iried walking on
springs since we grev/’ :p, but we have
a somewhat nervous recollection of having
tried 'to walk about on springs nailed to
the heels of our shoe;, which springs the
gang purloined from a nearby railroad

[ 3

Silo

PIONEER in the field of vo-
Acalization appears in the per-
son of Miss Elizabeth Stokes,

of Chicago. For ‘the past three
summers, during her vacations, she
has used the silo of W. J. Probert,
near Dousman, Wisconsin, for her
private studio. It was discovered
but recently by editorial friends,
and now they’re “telling the world.”

She sees nothing startling in this
latest innovation for the musical
world, and declaims as follows:

“Why all this comment about
singing in a silo? Because I spend
my summer vacations on a farm,
and practice my singing in a silo,
my friends tease me and smile in-
dulgently, as if humoring an eccen-
tric.

“A silo is the most honest, un-
biased critic I have found. Itclar-
ions forth my vocal faults and faith-
fully echoes my vocal virtues. I
use it as a huge resonator, in much
the same way a piano sounding
board is used.

“Sing I an unsteady tone (per-
ish the thought!) the vibration

yard. We do not mean to say that spring
heels are not all that their inventor claims
for them, but as aforesaid, we are just
wondering how it feels the first time you
leave your doorstep and take a spring
walk. Quite possibly the inventor has ar-
ranged the moving part of the heel and
the spring so that it will not wobble, but,
unless this is done, it is a very ticklish
job to try and stand up on two springs no
matter if they are quite short. And as
one wakks, the tendency to throw the
weight in several different directions is

www americanradiohistorv. com

very noticeable ordinarily speaking. Com-
mercially considered, we doubt whether
spring heels such as this, would prove
any cheaper than rubber heels, and unless
the material used in making them was
non-rusting, there would be an objection
to them on this score. Mr. Paul, one of
our able staff of artists, has shown his
conception of how we will walk, or rather
hop, along the street when the spring heg
has taken hold of us. Possibly this may
suggest an idea to toy makers for devel-
oping a spring heel for the kiddies to
amuse themselves with,

Opera

wavers slowly to the top of the
silo, and gives back a weak unsteady
reply. Sing I a clear free tone, 1t
vibrates instantly at the to
continues a few seconds after I
have ceased singing. An imperfect
tone ean hardly be heard outside
the silo. My pure tones . . . Well,
I have been heard more than half
a mile, so the country folk said.

Speaking of Acoustic Amplifiers, What's
the Matter with Practising onrArinina
Concrete Silo, as D:d This So! Miss
Elizabeth Stokes The
Notes Swelled cml Ampli ed ln Great
F Saye, and Some of Them

Were Heard Over One-Half -Mile Away.

“The silo I practiced in is made
of concrete, thirty-six feet high,
with a concrete and iron dome. It
-faithfully reproduces and magnifies
the perfect tones. -

“You who are practicing singing
would do well to leave your vanity
at home, and go to work with the
echo in the silo. It will give back
exactly what you send it.”—Terence
Vincent. :
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Bi‘i({ueﬁe Fuel of Europe

Tourists in Europe, including those of
the book variety, are familiar, often un-
pleasantly so, with the briquette fuel used
on the railroads. The systematic economy
of Europe does not look with favor on the
wasting:of any kind of coal, and the idea of
throwing coal dust away into the culm heap
is not approved there. The briquettes are
made by pressure with a cementing mate-
rial, and the result of the treatment takes

16-Cylinder Aviation Engine

The new aviation engine shown in the
accompanying illustration has been de-
veloped by an engineering concern of
Buffalo, N. Y., and is remarkable in the
fact that it comprises four sets of four
cylinders placed 90° apart or 16 cylinders
in all. It is firmly believed that this en-
gine will surpass the famous Liberty
motor in the horse-power - developed per
pound of engine weight. This engine,
altho not developing as much horse-power,
in its present design, as the new 1,000
horse-power British airplane engine,
marks a new departure in American en-
gine design.

The cylinders are fitted with specially
designed exhaust ports to admit of carry-
ing out the burné gases from the cylinders
very rapidly, and overhead valves are em-
ployed as can be seen from the photo.
A special carburetor system has been de-
veloped for use on this engine, so as to
supply the four sets of cylinders with an
even flow of gas and air at all times.

the form of little bricks, some four or five
inches in diameter, which can be shoveled
about, can be loaded, and discharged from
cars without going to-pieces.

~ In the briquettes. there can be utilized
coal of dustlike fineness, nothing need go to
waste.” One of our cuts shows the open coal
mines in Germany, whence some of the
‘briquette coal is taken. In the case illus-
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trated, the coal lies above a hard stratum of
rock. . Shovels on.an endless-chain are oper-
ated by power, and scrape off and load the

ulverulent coal into cars. There are some
arge pieces mixed with the fine. The cars
take it to the shop where the fine stuff is
sifted out and made into briquettes, whose
algpearance can be seen in the cut, showing
the loading of the. briquettes for trans-
portation.

Electricity from the Wind

The photographs herewith show a new
windmill electric generating plant in-
stalled on the roof of a barn. Of course
the wind wheel should be erected at a fair
altitude, so as to take advantage of all the
wind currents possible. This particular
generating outfit has been specially de-
veloped and perfected so that by means
of a clever speed governor which com-
pensates for changes in the pressure of
the wind, a constant voltage is obtained
at the dynamo. Farmers and suburban
dwellers everywhere are interested in any
such plant as this, for the reason that
there is no tax to be paid on the use of
the wind.

The power in a gale of wind even tho
blowing at a velocity of but 20 to 30 miles
an hour, is quite surprising indeed; a 12
ta 15 ft. diameter wind wheel will develop
several horse-power when the wheel is prop-
erly designed and arranged. Many farme
ers use electric wind-mill‘ power plants,
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The Vibrator of Death

By HAROLD F. RICHARDS, Ph.D.

LON HOPKINS cast me a side-
long twinkle as - Flocon came

O R L R TS AR & AP |

for they've been waxing positively revo-
lutionary, but we can’t find the focus . ‘T Struggled Fruitlessly to Get to

824

www americanradiohistorv. com

-

T T e giK RAE p —— e

P BT T E

ey


www.americanradiohistory.com

- Small Electric Auto De Luxe

The Electric Automobile for Commercial Delive&o( Packages Holds Considerable

We illustrate a miniature electric motor
car, which is supposed to embody economy
and ease of operation to a high degree.
It has a very short wheel-base, 65” and
its tread-is 35”; so that it can be used in
contracted places, as in factory yards and
the like. .This wheel-base is over three
feet, less .than that of the full-sized auto-
mobile; .and its tread is over a foot less
than the same dimension in standard cars.
The automobile operates by means of a

s LR O
A the activities of the Radio tele-

2> phone, it is now possible for
every layman to hear daily Radio lec-
tures, Radio music, jazz, opera, etc., if
he has in his possession even the cheap-
est Radio receiver. Due to the activities
of the Westinghouse Company who have
Radio telephone broadcasting stations at
Pittsburgh, Pa., Newark, N. J., Spring-
field, Mass., as well as Chicago, IIl.,
from which the Company is sendinq
every day from 10 A.M. to 10 P.M. al
sorts of entertainment, people in all
walks of life have become aroused to the
wonders of the Radio phone.

The editor’s desk has become flooded
with letters from laymen who wish to in-
stall a simple radio outfit, and being non-
technical, they do not know how to

.about it. Of course, they can go in t

opén market, and buy outfits and a;

paratus, but many cannot afford the
price, or do not wish to invest much
money until they have given Radio a
thoro try-out, and have become con-
vinced. Once they reach that stage,
they are r:g: to buy expensive apparatus.

It is like the amateur photography
game. A novice does not buy a $75.00
camera as a rule, but starts in with a
camera costing a few dollars, often a dol-
lar camera will do.

The editors of Science and Invention
desire to convert this year thousands of

to the Radio game, and in order

to do so they wish to make it easy and
ﬁ:inless (to their pocketbook) to them.
ence our blg prize offer “The Simplest

Radio Or:tlﬁl.'
Naturally, the simplest radio outfit
would contain the following: a detector,

GREAT change has recently
come about in Radio. Due to

L L L

$300.00 Prize

The Simplest Radio Outfit

Favor Among Department Stores and Others.

storage battery which gives it a radius of
action of 60 miles at 15 miles an hour.
It weighs only nine hundred pounds. It
can be parked in a very small space, one
of four by eight feet area is sufhcient, as
its overall length is 95”, and overall width
is 4215".

A charging equipment for alternating or
direct current is part of
equipment, so that the battery can be
charged at home. It turns with an extreme
radius of 152” to allow for body clear-

ittt gL [
o

a telephone receiver, a tuning coil, an
aerial, and a ground. As the Westing-
house Co., for instance, is sending on a
wave length of 360 meters, it would seem
desirable to have a tuning coil, or a tun-
ing appliance to tune in to this wave
length. It would also be desirable to
bring in the Arlington time signals, ship
reports, etc., and therefore, we need
some sort of a tuning device.

What we want is a home-made outfit.
The prizes will be given to those sending
in the best designs of simplified apparatus
that can be made by anyone, with tools
found at home. Bear in mind that this

1st Prize $100.00 in Gold
2 Prizes

each of 50.00
4 Prizes

each of 25.00

Total, $300.00

[ [

[ [

contest might be called Home Radso
Contest. It should not be necessary to
buy apFaratus with the exception, per-
haps, of the telephone receiver. All the
other apparatus should be made by the
average man knowing nothing whatsoever
of Radio, and little about mechanics,
Simplicity must be the keynote, but of
course the outfit must work. The outfit
may be mounted on a board, encased in a
box, or any other way, all at the aption
of the designer. In no instance must the
total cost of the entire outfit be higher
than $3.00. To win the first prize, we
make the condition that the author must
have built the outfit himself. It must have

the standard

et

e Excellent Point About Electric

ance—the wheels follow a circle of 144"
radius. The body is metal panelled with
wooden frames. The motor is rated at
24 volts 35  amperes, or about 1 1-7th
horsepower and is driven by 14 storage
battery cells. The battery is of 123 am-
pere-hours capacity. A drum-type con-
troller gives 3 speeds forward and re-
verse. It is good for a load of 500 lbs.
dead weight. Two styles of pleasure and
one style of delivery cars are being made
at present.

L 1 U A

been tested by him, and must work satis-
factorily in all instances, in proof where-
of the editors request a photograph of the
outfit, and reserve the right to ask for
inspection of the outtfit, if this should be
necessary. The smaller the outfit, the
better the editors will like it. Also the
cheaper it can be constructed, the better
the chance to win the prize. It is imma-
terial from what the outfit is constructed,
and this will be left to the designer.

While it is not absolutely necessary
that a model be submitted with your
entry, we venture to say that the judges
would rather like to see a model, as it is
often much simpler to judge an idea if
you have the actual article before you;
this is not absolutely necessary, but de-
sirable. In all events a complete sketch
must be furnisht by the contestant.

No manuscripts entered in this contest
can be returned. We reserve ourselves
the right to publish all worthy ideas,
which did not win a prize by paying reg-
ular space rates. In publishing the van-
ous ideas, all the rights revert to the
publishers. Use only one side of the
paper for writing and keep sketches on a
separate sheet. No penciled matter can
be considered. More than one idea may
be entered by contestants. The contest
is open to everyone, radio clubs included,
except manufacturers of wireless appara-
tus. All prizes will be paid upon publi-
cation.

This contest closes at noon, February
15th, and all entries must be in at that
time in order to be qualified. Should
two contestants submit the same idea,
the same prize will be paid to both.

Address all communications to Editor,
“Simplest Radio Ouifit,”” care of this
publication.
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Do We Need Eye-glasses?

By JOSEPH H. KRAUS, Staff Medical Expert

ODAY may
rightly be
called the

eye-glass age,
when the
craze for wearing
cye-glasses is very
similar to the tooth
extraction craze of
a few years ago.
People all around us
are heard to exclaim,
“I can’t see a thin
without my glasses,
or “My sight has
gone back on me.”
For quite a num-
ber of years Dr.
William H. Bates,
of New York, has
been curing individ-
uals afflicted with all
sorts of eye troubles
and defects, discard-
ing the prescription
of cyc-glasses en-
tirely and restoring
normal sight withe

out any operative means. This assertion

may sound rather surprising, but here are
a few facts which will bring the reader to
the point of realization of the magnitude
of his work, and at the same"time make
him look into the subject with a little
more than passing interest, if he or she

is condemned to wear glasses by the-

oculist’s order. At Grand Forks, N.
Dak., where Dr. Bates’ method is now
in vogue, the children in the Public
Schools have less than one per cent eye
defects. In other words, out of every
one hundred children only one, for ex-
ample, will have any difficulty with his
eyes, whereas prior to the introduction
of his methods and their general adapta-
tion, eight per cent defects were the
usual condition. In 1913, one thousand
children with defective eyesight in the
Public Schools of New York, regained
normal vision by the same system. In
one class alone where there were twenty-
seven children with defective sight, all

The Images of a Candle Reflected in the Eye. In

at the Extreme Left We Have the Candle Itself, Then Its Reflection

Actual Photographs of a Case of ‘‘Squint
Remarkable Change in the Individual After
~ Subsequeat Photos. Show Even More Perfect Al

improved, and twenty-five out of. the
twenty-seven were absolutely cured. In
addition one incorrigible and one truant
became good students.

It is not to be assumed for one mo-
ment, that Dr, Bates has a rather far-
fetched idea upon which he is basing his
work.- He has conducted a series of ex-
periments extending over a period of
more than 30 years, during which time
the Helmholtz theory of visionary ac-
commodation has been absolutely dis-
proven.

Before considering Dr. Bates’ exer-
cises, with which he has been able to
secure such remarkable results, we will
study for a minute the Helmholtz theory
and its absolute disproof. Roughly, the
cye consists of the eye-ball which may
be likened unto a camera. Parallel rays
of light entering the eye first strike the
cornea which bends the ray, partially
focussing it. The cornea is on the outer
surface of the eye in front of the lens

One of These Schematic

e” Treated by Manipulatory Exercises. Note the
uch Treatment Had Progressed for a Short Time.
ignment of the Eyes.

and is similar to a
watchglass. The rays
of light then pass
thru the lens itself,
some of them being
cut off by the dia-
fram known as the
iris. They then im-
pinge upon the re-
tina if the eye -is
properly focust
where, due to certain
changes, we receive
our scénse of vision
by medns of the op-
tic nerves connecting
with the brain ssght
center. - )
According to the
Heclmholtz theory of
visionary -accommoé-
dation, the lens of
the - €ye ~changes. its
shape’ so that it
_bulges and is con-
- siderably thicker
when the eye is directed at an object
close to it, whereas when the eye is at
rest the Jens is conceded to be narrower.
Helmholtz happened upon this discovery
by watching the images reflected in the
eye. This result and how it was obtained
is shown at the left of our illustration
When the eye is at rest, there are three
distinct images which may be seen in it:
one on the front of the cornea; the other
on the front of the lens; and the third
observed by Helmholtz supposedly on the
back of the lens. The eye then accommo-
dates itself and the lens thickens or so
Helmholtz concluded, and the result is that
the distance between the erect image
on the front of the lens and the inverted
image on the back of the lens, becomes
greater. At the same time, the itnage
on the front of the lens decreases in
size, Helmholtz then ascribed these
findings to a change in the thickness of

(Continued on page 857)

Proof Brings t the Fact That the Lens of the Does Not Change
Its Th?cgm for tA”c:tla':ﬁlmnd:tion or Rest, but That thezgyoban Itself Elon-

.. Further to the Right Another Reflection on the OQuter Surface tes. Normally, or When the Eye is at Rest, the Pocullmﬁ Point of Nearby
o? the LC&T?nd at the Extreme R-I;‘ht a Reflection on the Inner Surface of the gbjecu is in B.’c'k of the Eyeball, but for Accommodation the E;ebd! Elon-
Lens. In Accommodation, the Lens, According to Helmholtz, Thickens. Be- tes Sufficiently to Bring the Focus on the Retina. Below is the Far Sighted,
low, We Have Two Circles Showing How the e of Two Squares Reflect- Normal, the Near Sigted e Shown Schematically Together With
ed in the Eye Change During Rest and Accommodation. Note the Differ- the Rays of the Point of Formation of Images.

’ ence in Distances and Size.
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- Shall I Take Up Engineering?
The Duties, Salaries and Opportunities in Engineering Today .

By H. WINFIELD SECOR

Associate Member of American Institute of Electrical Engineers i

as a father of a preco-
cious child, you really
believe that engineer-
ingwould prove the best
vocation. It should be said at the start that
the engineer—no matter whether electrical,
civil, or mechanical, is always a student. By
this is meant the fact that every branch of
engineering has chan and 1s changing
constantly, and, therefore, the engineer who
duated ten or twenty years ago, has had to
abreast of the times, and the change in
design; in methods, and in machines, by read-
ing theengineering society proceedings, besides
the various journals covering his particular
technical field. There have also been a great
hoeg of new engineering books brought out
o in the past ten years?

] and of course these hel
Al ¢ to develop the engi-
neer’s abilities to a
marked extent. You
often hear people speak
& of anengineerina much
lighter vein, than when
B ‘tihey spe;ak of a n;ed'i;al
. . octor, for example, but
Radio Rngineer ¢ they really knew of all
the hard work, especially in mathematics and
g?lysncs, that the engineer has absorbed in
is four to six years at college, they would

never speak of him in such a fashion.

Having further made up your mind that
to be a successful engineer means good hard
study and also a close observation of ma-
chinery and plants of interest in your selected
branch of engineering, the next important
point to give thought to would seem to be
as to which class of engineering is the least

Where Electrical Engineers Apply Their Knowledge—Testing

General Electric Plant, Schenectady,

crowded. Of course if you have made up
ur mind thru experiment and study f)er-
aps, it would possibly be advisable to follow
the branch of engineering which you like best.
At the present time, for example, mining and
chemical engineering as well as civil engineer-
ing, would seem to present unusual oppor-
tunities for some years to come, for the very
ﬁood reason that not everyone thinks that
e would like these very pramising profes-
sions. More in detail will be said anon with
regard to the work of each of the different
classes of engineering. Some people entertain
the idea for instance, that they would not
like to become a civil engineer, for the reason
that they have frequently seen a hearty-
looking young man surveying and of course
drest rather roughly with heavy clothes and
high leather shoes, finishing off perhaps with
a woolen cap such as we used to wear when
we were kids. The same holds true of mining
engineering, many people thinking that this
is a rough and ready sort of job and that it
does not pay particularly well, and so it
goes.

SALARIES PAID ENGINEERS

Nowadays of course it is not so much the
idea that we would like to graduate as a
brilliant electrical or mechanical engineer, as
it is-—"‘how much salary will I get, and can
I support a wife and a motor car?” In one
of the large electrical plants in New York
City, as well as in several other parts of the
country, excellent opportunities are given to
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a
college graduate 1s not
really valuable until he
has learned to apply
practically the great
wealth of knowledge he has accumulated in
the university. Usually the graduate engi-
neer, if he is thoroly observant, will have
adapted himself to the work-a-day world in
from one to two years, and it may be several
years before he can command a salary of more
than $3,000 to $4,000 per year. Young engi-
neers receive salaries all the way from $50.00
per week up to $200.00
upon their individual abilities, the concern
they are connected with, and many other
factors. There has been a period of great
depression in every line of activity, and the
engineering profession -
was no exception, in the
two years following the
close of the World War,
when thousands of en-
gineers who were in the
Army came back home;
building operations and |
work in general took a
big slump. This of
course meant a reduc-
tion in salaries ail around, and a man who
might inbetter times have easily commanded
asalary of $5,000 to $7,000 per year or more,
had to be satisfied with half this amount.
It has been recognized for some time by
the engineering societies, that their members
were not paid their true worth as conpared
to other professional callings, such as the
lawyer or doctor for example. But the public
is awakening to this fact. .
(To be concluded in next issue)

R
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Fortunes from Little Things

By CHARLES FREDERICHR CARTER

Ain’t that cute! What'’s

-0-0-0!

it for?” After the man, who ex-
hibited the first flashlight ever
seen in public, had answered this

question several thousand times
at the New York Electrical Exposition
some twenty-odd years ago he got mad,
put on his hat and went home. Pre-
sumably he stayed there; for nothing
further was ever heard about him of suffi-
cient importance to have been preserved
in history. Even his name has been for-
otten. But his invention lived after him.
ather!
Perhaps a few comparative statistics
may help to show how very much alive

Fortunes Have Been Made from Flashlights—Those Simple Little Battery, Switch and Lamp Combinations That
Have Saved Many Lives and Thousands of Dollars in
by Dark Cellar Stairs. Simple, Yes; but It Required Genius an

dad. The
Threaten:
¢‘Seven

es of
the electric flashlight is today. Every-
body has heard about the much-advertised
electric toaster. Well, sales of that handy
addition to the breakfast table last year
aggregated $2,400,000; the still more ad-
vertised electric flatiron, $17,500,000;
bells, push buttons, annunciators and such
like, $5,000,000; other electric miscellany,
such as curling irons and special heaters,
$3,000,000. In the same year sales of
flashlights and their batteries aggregated
$20,000,000! Looks as if people had
found out what the cute little things were
for, doesn't it?

If you want to know what the flashlight
is for, just ask any man who served in
the Army or Navy during the war. The
flashlight was to be found literally every-
where back of the “first line.”” Truck
drivers used them to avoid shell holes,
and in making repairs. At first aid sta-
tions they were as important as the sur-
geon’s knife. Around ammunition dumps
and elsewhere they were indispensable.
All sentries carried them to identify per-
sons passing the lines. Roosevelt carried
flashlights into the African jungle and in
South America. Peary carried them to
the North Pole. The American seaplane
N-C 4 carried a flashlight across the At-
lantic. A flashlight has been used to lure
a bug out of a child’s ear, when no other
means would serve. There are literally
thousands of uses for the flashlight for
utility, convenience and protection. In an
emergency it has no competitor.

Yet the self-contained, portable electric
light had such an exceptionally hard row
to hoe at the beginning of its brilliant
career, that it came near being abandoned
altogether. When asked if they could
make a tiny lamp for 3.8 volts, lamp
manufacturers not only said it was im-

No. 7. Big Fortunes
from Flashlights

possible, but they proved it on paper.
And any way, they said, the public didn’t
want them.

The first man to make flashlights knew
nothing about electric lamp manufacture,
and not any too much about other fea-
tures of the business; but he opened a
shop in which he was the only workman
in Providence, R. 1., where he would make
up as large a stock as he could carry,
then he would take them to New York
and deliver them to buyers.

Skill of the
t-hood” are Here Illustrated by the

The next step in the process of evolu-
tion was when the American Electrical
Novelty and Manufacturing Company was
formed to make flashlights. In 1909 this
developed into the American Eveready
Company, which in 1913 became a sub-
sidiary of the National Carbon Company
which is now a subsidiary of the Union
Carbide and Carbon Co. Now flashlights
are made in a seven-story factory in
Long Island City with a floor area of
350,000 square feet of the most advanced
modern construction. Here two thousand
men and women -are kept busy turning
out flashlights and batteries, or rather
they watch automatic machines do the
work, while they draw pay for it.

The name “flashlight” has stuck to all
forms of self-contained portable electric
lights because the first ones could produce
nothing more than a flash. Modern ones
will give a steady light for hours. The
first batteries were of very low current
capacity and deteriorated rapidly on open
circuit. They had to be used at once.
Dealers did not realize this, nor that
battery energy could be dissipated in other
ways. They threw the batteries into bins
with nails and other metal objects so
that they were short-circuited and ren-
dered useless.

Then the first lamps had carbon fila-
ments which operated at 3 to 4 watts
per horizontal candle-power and were ex-
tremely inefficient, even for a flashlight.
Altogether, the early flashlights were so
inefficient, that it seems a miracle that the
idea ever survived. The world must have
wanted that form of light to be so patient
with its crude beginnings.

Three factors made the flashlight a
staple form of light. First was the tung-
sten filament; second the development of a
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dry-cell battery 500 per cent. more effi-
cient than the earlier forms, and third,
transfer of the management into the hands
of a corporation with the enterprise and
i:?.pital to develop the product on scientifit
ines. :

The flashlight consists of three princi-
pal parts: The case which carries the
switch and becomes a part of the circuit,
the battery and the lamp. The battery is
in three parts: A zinc cup, a carbon, and
an electrolyte. Service of the battery de-
pends on the depolarizing action of the
“bobbin,” composed of a mixture of man-
ganese dioxid and grafite formed about a
carbon electrode, '%he bobbin is wrapt in

B one Uses Today from the Child Down to Grand-
w:&, Not to Mention Innumerable Broken Limbs

est Order to Develop the Flashlight to Its Present Efficiency. The
ent Cartoonist, Paul.

gauze, then put in a cup of metallic zinc.
The electrolyte, a paste composed of am-:
monium chlorid, zinc chlorid, flour and
water, is placed in the cups by an auto-
matic machine which fills ten at a time.

Dry cells being perishable they are
dated like photograph film and are not
warranted after the expiration of the time
limit. A few years ago dry batteries
could not be sold abroad because they
deteriorated so rapidly. Diligent labora-
tory research has so improved them that
they depreciate only 35 per cent. in 12
months. The standard size battery will
give approximately 550 minutes continuous
service. If then allowed to rest for a few
hours it will give about 250 additional
minutes service.

Flashlights are made in four principal
forms for different services: The tubular,
for indoor service, which will illuminate
objects at distances of 20 to 30 feet; the
lantern type for camp and home, or for
general use, where open lights would be
dangerous; the vest-pocket light for very
short distances. The fourth and newest
type is the “spotlight.”

The Spotlight 1s truly a marvel. It
has a parabolic reflector and can be focust
by screwing the end cap to and fro, so
that it can be made to produce a maximum
beam candle-power of 3,000 with a spread
of beam of but 6 degrees. Such a light
enables letters 374 inches high to be read
with ease at a distance of 70 feet. At
300 feet a man can be distinguished
against a dark background; at 1,000 feet
details of large objects, such as a house
can be distinguished. .

In the cap is a little compartment for
two extra lamps. Batteries are made in
units so that single cells instead of an
entire battery can be purchased.

Yo
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Home Mechanics

Conducted by WILLIAM M. BUTTERFIELD

WATER BOX FOR RADIATOR

Here is a metal box constructed on a
wooden frame for the purpose of providing
an ornamental water container, to be used
on steam, electric or hot water radiators
thus providing a means of moistening the

Very Attractive Device Results.

air m heated rooms. This design is an at-
tempt to provide an ornamental container
that can be safely attached to a radiator.
The wood is used merely as a form to bend
the sheet metal over and should be scored
‘geeply with a saw, before it is put together,
r else the frame is likely to warp. It can-
not do any damage if the wood becomes
rotted or charred after the metal covering
is put on, and the container attached to the
radiator. Sheet metal of any kind maybe
cut, bent and soldered in the manner sug-
gested in the illustration.

tes the Advantage of Having an Automatic
mﬁmh. Which Cleses the Lamp Circusit When
the Phone Is Lifted Off the Spring helf.
By Means of the Simple Pin ement, the Rising
and Falling of the Shelf is Ca: to Rotate an Or-

dinary Snap Switch, a ‘l‘ﬂn:sﬂu Block
pi:mdhthe Switch Handle.

VARIEGATED COLORED NIGHT LIGHT

At right is a four-sided table lamp of
the electric variety that can be used in
the bedroom or nursery. It consists of a
movable or revolving top and a stationary
base. The base contains the lamp and four
openings glazed with colorless, ruby, blue
and yellow glass. The top carries a round
metal screen with a single circular opening,
which may be provided with a projecting
lens if so desired, altho this is not particu-
larly necessary. For the purpose of cutting
off the light at the top and bottom of the
lamp, and also to form bearings for the
round screen, two flat screens with round
ogenings are fitted in the base in the manner
shown. Each corner and the Kyramided
apex of the top is provided with handles.
It will be seen that if the top is revolved
sufficiently to bring the opening of the
round screen opposite any of the glazed
openings in the base, a colorless, blue, ruby
or yellow light will be thrown into the
room, thus giving the sleeper a choice of
four different colored night lights.

TELEPHONE CASE AND
AUTOMATIC LIGHT

A method of combining the telephone
light and apparatus in a single convenient
table cabinet is shown below. The drawer-
like tray holds the city and suburban books
in such a way that each can be turned over
and examined without removal. The top
holds the telephone and light, and is pro-
vided with an automatic device for turning
the light on or off, as the telephone is re-
moved for use. A hinged bottom is oper-
ated by a coiled spring, and by the weight
of the telephone, when placed in the cab-
inet—the spring raising the bottom when
the telephone is removed, and the telephone
pressing it down, in the manner shown when
in the cabinet. A pin (A), set in the back
edge of the bottom is thus made to move
up or down in a perpendicular direction.
This pin engages the key (K), on an ordinary
electric switch in its upward movement and
causes it to take the position shown in dotted
lines, and the piece of brass (B), fastened to
the key (K), in its downward movement,
thus causing the key to take the position
shown in solid lines. The key thus moved
turns the current on or off in the usual way—
the switch being placed in a wooden holder
at the back of tﬁe cabinet, as illustrated. A
stop (S) is provided to keep the bottom in
working position. The light is an ordinary
desk stand and is wired in the usual style
with the switch and current supply.

IMPORTANT:
TO NEWSSTAND READERS

I N order to eliminate ‘all waste and un-
sold copies it has b y to
suppl{ newsstand dealers only with the
actual number of copies for which they
have orders. This makes it advisable to
place an order with your newsdealer, ask-
ing him to reserve a cop¥ for you every
month. Otherwise he will not be able to
supply your copy. For your convenience,
we are appending herewith a blank which
we ask you to be good enough to fill in
and hand to your newsdealer. He will
then be in a position to luppl{ copies to
you regularly every month. f you are
interested in receiving your copy eveliy
month, do not fail to sign this blank. It
costs you nothing to do so.

b Y Newsdealer
Address ..............ciiiiiiiiiiinian
Please reserve for me..... copies of

SCIENCE & INVENTION every month

until I notify you otherwise, and greatly

oblige,
Name
Address ..............ciiiiieieenn

L |
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A Four-Sided Table Lamp of the Electric Vmighw

Suitable for Use in the Bedroom or Nursery. e
Base Contains the Lamp and Four nings Glazed
with Colorless, Ruby, Blue and Yellow Glass.

VENTILATOR AND AIR CIRCULATOR

A use for the electric fan in cold weather
for the purpose of circulating air and heat
in one or more rooms is here illustrated. -
This is a home-made device comprising a
shelf attached to any window sash 1n such a
way that the sash can be moved in the
ordinary manner; a metal or wooden screen
with a hole fitting the fan put in place of
the pane of glass in one opening in the
sash; and a curved metal screen, for out-
doors, fastened to the former screen in the
manner shown. It will be seen that if the
fan is placed on the shelf as illustrated, a
perfect blower is provided that circulates
inclosed air, drawing it from the room and
blowing it thru the curved screen and out-
of-doors. The curved screen prevents cold
air, rain or snow from entering the room
when’the sash is closed. This device is used
for ventilating the room or rooms by means
of circulation, thus distributing heat to all
enclosed areas in equal quantities.

The Aceompnnyinf Tllustration Shows One Method

of Utilizing the Blectric Fan in Cold Weather for

Circulating Air and H:lnt lsWithont Creating Undesir-
able Drafts.

R
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Popular Astronomy -

By ISABEL M. LEWIS, M.A.
of U. S. Naval Observatory '

Is There Evidence of Change on the Moon?

T has been the orthodox belief among
astronomers for years that the moon
is a dead world devoid of air and water
and so, necessarily, lifeless. It is true
that the moon has no extensive at-

mosphere such as envelops our own planet.
There is abundant proof of this fact. The
edge of the lunar disk is clear-cut. When-
ever, as happens frequently, the moon
passes between us and a star the disappear-
ance of the star is instantaneous. There is
no gradual dimming or refraction of the
star's light by atmospheric vapors. More-
over, lunar shadows are harsh and black.
There is no evidence of diffusion of light on
the moon by atmospheric gases.

The absence of water or water vapor on
the visible surface of the moon, at least to
any appreciable amount, is plainly evident
to anyone who observes the moon thru the

telescope. Even with small telescopes, ob- ;

jects three or four miles in diameter can

Y

be readily detected and clouds drifting over -

the surface could not possibly escape
view if they existed. o

Bodies of water, great or small, would be
plainly visible and would besides give rise
to water vapor and clouds, which we would
not fail to detect.

Since the surface of the moon is un-
screened by air and water vapor to absorb
the incoming radiations from the sun, and
the outgoing radiations from the surface,
the extremes of temperature between "day
and night are very great, and are aug-
mented by the fact that the lunar day equals
the lunar month in length, so that fourteen
days of untempered heat are followed by
fourteen days of frigid darkness. Observa-
tions of the rate of radiation from the
moon's surface during total eclipses of the
moon seem to indicate that the moon's

our
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A

Photo Showing Ome
of the Most Interest-
ing Portions of the
Moon’s Surface. The
‘“Triesnecker Rill
System,” One of the

ost Intricate of All
Lies at the Bottom of
the Phowgnph, which
Shows the Moon's
Northern Edge. The
Entire Region Which
i8 Near thé Center of
the Moon is Tra-
versed by Numerous
"and Gorges
aad
togrash. Many of the

. Many ol

I w%l:;e :d RAounded
or Weéather: ppear-
ance as if They Had
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Clefts, Lies About an
Inch or so Above the
Northern Edge or
Bottom of the Photo
afid'a Coarse Cleft is
Visible ustt 'tto the

: of it.
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© Ace
ertain

able Evidence
Change Here
ing .o C

Arising from the Sur-
face.
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The Moon at t and
One-Half Days: ‘‘Plato”
‘Will be Fo on the Ter-

radiation is very rapid, and that its tem-
perature during the height of the lunar day
probably does not exceed 200 Fah., while

tween ¢ the [unar midnight it may drop. to.100

orth).

.
is Covered with Crater-
Cones and Light Streaks
Visible in Powerful Tele-
scopes and Darkens No-
ticeably as the Altitude of
the Sun Increases. This
Crater Has Probably Been
Studied More Carefully
‘Than Any Other Objecton
the Moon. Changes are
Believed to Have Taken
Place Here. “Eratos-
thenes” Lies Some Dis-
tance Due South of
“Plato” at the End of the
in Chain
Known as_ the ‘‘Apen-
nines” and has a Conspi

Believes He Has Fo
Evidence of the Growth
of Vegetation During the
Lunar Day. The Intri-
cate “‘Triesnecker Rill
System’’ Lies a Short Dis-
tance to the Southwest
of ‘‘Eratosthenes” in
the Vicinity of the Crater
‘“Triesnecker.”” There is
Considerable Evidence
ThatC es Sometimes
Take Place in the Visi-
bility of Some of These
Clefts as if They Were
Temporarily Obscured by
Mists and Vapors Aris-
ing from the Surface.

below zero Fah., or even lower. -

With air and water both lacking and
such extremes of temperature existing why
should we seriously consider the question
of life on the moon? o

This is the point of view of the majority
of astronomers and it seems well taken.
Yet many astronomers who have ‘'made™
special study of the lunar surface for years
under all conditions of iHumination and
phase, and have most carefully observed
and mapt and photographed its peculiar
markings, are agreed that there are evi-
dences that changes are taking place on the
moon, and recently Prof. W. lg Pickering
has exprest the belief, substantiated by
drawings, that there is a progressive change

5 of color or darkening within certain lunar

craters with the advance of the lunar day,
that indicates, in his opinion, a rapid -
tational growth that springs up in the
height of the lunar day and 5?es out as the
lunar night approaches.. '
Some years. ago certain selenographers
and others interested in the question of
life on the moon exprest the belief that
there may exist in the numberless crater-
pits and craters, in the deep lying maria
or ‘“seas,” and in the clefts and nlls and
cracks that form intricate systems all over
the lunar surface, certain exhalations from
the surface and heavy vapors including pos-
sibly carbon dioxide and water vapor that
temper the extremes of the long lunar days
and nights and furnish the necessary me-
dium for the support of certain forms of
animal and vegetable life. Is there any

I
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Lunar View Three Days After the New Moon Seen by West Light.

evidence to support this view,
we may ask?

* Many astronomers, includ-
ing a number who are not in
sympathy with theabove view,
strongly believe that snow and
fce exist on the moon, even
{lio water in the form of liquid
and vapor is not observable.
All the extremely brilliant por-
tions of the surface according
to some astronomers are cov-
ered with snow and ice. Cer-
tainly some portions of the
moon'’s surface reflect sunlight
as brilliantly as if they were
covered with freshly fallen
snow, while others are as black
as any objects with which we
are familiar. There are all
gradations of color from pure
white to black upon the lunar
surface. There also appears to
be considerable evidence that
certain small markings, de-
scribed. . as crater - cones and
resembling our terrestrial vol-
canoes more than any other
lunar feature, are at times tem-
porarily obscured from view by
a white veil of vapors. Many
observers believe that these
crater-cones are of the nature
of active volcanic vents, and
that there is considerable vol-
canic activity still taking place
upon the moon.

These small crater-cones re-
semble, we are told, parasitic
cones found on sides of terres-
trial volcanoes, and they are
frequently seen on the floors
of craters closely associated
with light streaks, which is a
significant fact in itself. These
crater -cones appear under a
high sun as minute white spots
and can be studied to advan-

Region of the Moon in the Neighborhood of the Crater of Iris. The Crater
Is Towards the Left of the Picture.
Contin the Publication of Admirable Lunar Photographs Commenced
Long Ago but Interrupted by the War, Prof. C. Le Morvan, Astronomer in the
Paris Oinemtogy, s Presented to the Academy of Sciences, Views of the
Country on the Surface of Our Satellite in Phases Comprised Between Oppo-
Sltion and the New Moon.
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The Lunar Region Comprised Between 0° and 23° of West Longitude and 0°
and 31° of North Latitude. .

tage only with powerful instru-
ments. Maggini, observing the
floor of the lunar crater, Plato,
in 1916 noted that one of the
small crater-cones, that exist
there, was temporarily obscured
from view by a cloud of reddish
vapors, and Prof. Pickering, at
Arequipa, Peru, observing the
same region some years ago,
believed that he saw evidence of
change in certain small mark-
ings. The crater, Plato, has
probably been more carefully
studied than any other portion
of the lunar surface. Itissixty
miles in diameter and may be
seen even without a telescope as
a dark “eye’’ not far from the
northern edge of the moon. Its
floor is one of the darkest ob-
jects on the moon—a dark steel-
grey in color—and there is no

oubt that for some unknown
reason its dark hue deepensfrom
the time the sun has an altitude
of twenty degrees until after full
moon. It has a brilliant white
wall rising from 3000 to 4000 ft.
above its floor, crowned with
several lofty peaks and inter-
sected by a number of valleys
and passes. Thespotsand faint
light markings on the floor have
been the obje t of much study
with small or moderate sized
instruments, and at least six of
them are known to be crater-
cones. Since they can only be
studied to advantage with pow-
erfulinstrumentsand as suchin-
struments are rarely used for a
systematic study of ﬂmar mark-
ings, it is difficult to settle
the controversy as to wheth-
er they have changed in ap-
pearance or have been at any

(Continued on page 853)

www americanradiohistorv. com


www.americanradiohistory.com

MOTOR HINTS

SECRET IGNITION SWITCH
First Prize, $25.00

Herewith is illustrated a safety device
which is suitable to protect any car against
burglary. The break in the ignition comes
on one of the front doors. ’Is;o holes are

Simple, Yet Secret Ignition Switch. The Removable
Brass Plate When Replaced Short-Circuits the Two
Screws, Closing the Circuit.

bored on the inside of the door hinge,
that is, when the door opens a space is
left inside the hinges. The two holes are
bored on the body where the door closes.
The holes are counter sunk so that when
the two small screws are screwed in, the
heads project just a trifle, in order not to
interfere with the closing of the door.
Two fine wires are run back of the leather
covering and fastened to the screws.
thin piece of brass is dropt
from a thread in between the door
connecting the two screws, and the closing
of the door holds it tightly in place. When
ou leave your car take out the strip of
relnss and your secret switch is undetect-
able.
Contributed by GEORGE MALSTROM.

THIEF-PROOF MAGNETO CLUTCH
Second Prize, $15.00

At the present time, all cars have either
a high tension magneto or battery-generator
ignition system. On the magneto system,
the distributor and timer is built into the
magneto and is driven from the magmeto

ha?: In the battery-generator system
the timer and distributor are always driven
from the generator shaft.

In either case the shaft from the motor to
the magneto, or generator, as the case ma
be, must be in correct relation to the cran
and cam shafts. If this relation is changed,
tlu: motor is said to be “out of time,"” and

y/@\ -Spring

P/IIW‘ é__u

_

7
N

Pull Butnsdpﬂnﬁ Pin, Rotate One %01:0 Rev-
Release Pin, Throwing Engine and
olution, Magneto “Out of Timing "

NOTICE—CONTRIBUTORS | | |

For the next few months we are going
to give prizes omnly to such devices as
prevent stealing of cars. It should be re-
membered alwa that motorists do mno
wish complicated and cumbersome devices;
something that can be put in place quickly,
and that can be removed just as quickly, is
what is wanted. The device should, of
course, always be secret so that the casual
crook will not know how it is used.

THIRD PRIZE..

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

every one knows that a car that is out of
time will not run, and it is no simple matter
to put it in order.

This 'is the way the device works.
Remove the coupling of the magneto-
shaft, and put on the end of each part of
the shaft a flange like that shown in the
figure. These can be made on any lathe
with little effort or expense.

The principle of operation can be easily
seen from the figure. The small plug or
plunger (a) is held out of the flange (b§ by
the small spring behind it.

When the car is in running order, this
plunger fits into the socket in the opposite
flange and connects them solidly. When it
is desired to lock the car, the bolt like head
of the plunger is pulled out and the shaft
rotated one revolution; until the plug again
springs into place. This turns the shaft
out of its relation with the cam shaft and
throws the motor completely out of time.

When it is desired to start the car just
pull out the plug and turn the shaft back
one revolution.

Contributed by O. G. McILVAINE.

A “PHONEY” FUSE BLOCK
Third Prize, $10.00
In order to prevent thieves from stealing
an auto equipt with an electric self-starter,

= Heavy Wire 7o Starting Moror
="~ 1/0Amp fuse

Connecting
Wires between
-==fuses

-

¥ Brass Fipe, 2'long
“Heavy Wire 1o Battery

A “Theft” Fooler Made In the Form of a Phoney
Fuse Block.

make up a fuse block consisting of an ordin-
ary 10 ampere cartridge fuse and a special
set of heavy brass clips to hold a piece of one-
eighth inch brass pipe about two inches
long, using the brass pipe as a fuse which
will easily take the starting current. Con-
nect both the fuse and pipe clips in multiple
and put them in the starting circuit at the
battery end of the starting switch, using
heavy starting cable for all connections to
brass pipe fuse.

When leaving the car, take out the brass
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pipe; then if the starter is operated, the 10
ampere fuse burns out, leaving the battery
disconnected from everything, but by
inserting the pipe fuse, the circuit is closed

. again, enabling the car to be run

Contributed by W. RAY MOREHOUSE

A FEW WAYS OF LOCKING CAR.

A quarter inch hole is bored and tapt
in the intake manifold on the back so that
it will be unnoticed from the front. A
standard pipe plug is screwed into this

Mr. Gives Us Several V. Good&u&-
i in 'sArticleOnH_owtoF'thalom

tions
Thief, One of Them Being Illustrated Herewith.
This T irtribu

akes the Form of An Extra D tor Armm

Shaped So That It Goes On the site Side From

the Regular Arm, the Wrong Arm ehﬁ‘sxnbcﬁhhd
When the Owner Leaves the .

hole, which may be easily removed when
the owner wishes to lock the car. It is
possible to start the motor when this plug
18 removed but it will not have sufficient
power to move the car.

f one provides himself with an extra
gas tank cap and has the vent in the top
sealed with a drop of solder, then changing
the caps will prevent the car being driven
fardaway if a vacuum or gravity feed is
used.

A wooden plug fitted to the end of the
exhaust pipe will prevent the motor being
started.

An extra distributor segment fitted so
that it goes on the opposite side from the
regular segment, will fool many a thief.

A piece of cotton waste or string stuffed
into the little cap on the top of the float
chamber of the carbureter will stop the

flow of gasoline when the cap is screwed
down. Thus the car will soon stop for lack
of gas.

Any two of these means used at the same
t;‘mt:_ are enough to discourage the average
thief.

Contributed by JOHN F. DWIGGINS.

A MOTORMETER LOCK

It is claimed that these little working ther-
mometers, which form at once a convenient
addition to the automobile and in part &
finish to the radiator, show the driver when
his cooling fluid is getting too hot.
say that more of these are stolen than of
all other accessories combined; if they are
removed by a thief, the radiator cap goes
with them, easily doubling the annoyance.
The appliance which we illustrate locks
the motormeter fast and definitely does
away with the danger of its being stolen.
It takes but a few minutes to install it, and
the position which it occupies is quite con-
cealed from observation.

Place and Securely
t the Thief Cannot Take It.

The Familiar Motormeter in
Locked So Tha

D YT —
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Editor’s Mail Bag

SUGAR COATED SCIENCE

Edstor SCIENCE AND INVENTION:

Having read with interest the views of
several of your readers as publisht in the
August issue of your magazine, I am taking
the liberty of writing you my opinion.

I think the magazine is very as it is
now, altho you will doubtless find a way to
make it even better than it now is.
your “‘sugar-coated science’’ articles as I am
not a college graduate, and believe others in
the same class with me prefer the easil
understood explanations rather than techni-
cal ones.

Your ideas may seem very far-fetched,
but in my opinion, if they were perfected,
they would bring a fortune to someone. I
am not inclined to scoff at any unsuual ideas
after seeing what has been accomplished in
the last few years.

The ‘‘How-To-Make-It-Department’ is
qpod, and I would like to see it enlarged.

he articles relating to electric traction
problems are always enjoyed by me, as are
the scientific stories and even the ‘‘Ads,”’ so
you see I haven't any kick against SCIENCE
AND INVENTION.

There are two subjects 1 would like to
have you secure articles on, if you think
they are of general interest, and these are:
The extraction of aluminum, and the induc-
tion furnace. 1 would like to see directions
for making the induction furnace, and also a
workable arc furnace. I close with best
“wishes for SCIENCE AND INVENTION.

. KNox L. ALEXANDER.
1637 Kimball Ave.,
Chicago, Il

ONE WHO WAS YOUNG TOO

"Editor SCTENCE AND INVENTION:

~ Your valued publication received today,
and as usual it has been read from cover to
cover. I note in the “Editor’s Mail Bag"
‘that a number of ‘‘high brow'’ readers object
to what they designate the “juvenile ten-
dency of the magazine.” It's odd how
quickly we forget the beginnings of our
- scientific education. Every month there are
thousands of young fellows, just getting on
their feet, so to speak, as regards this all
interesting subject of ‘‘Scien:e and Inven-
tion,” and these are the boys that must be
boosted along. This is the material that will
develop in the future the wonderful advance
which we know is in store. By all means
keep the boys interested. I have been a
subscriber to SCIENCE AND INVENTION or the
ELecTRICAL EXPERIMENTER for the past
few years, and conEratulate you on the
steady progress which your publication has
made. Keep up the good work.

R. C. McNAUGHTON.

155 48th Ave., West,

Vancouver, Canada.

WE STAND CORRECTED
Edstor SCIENCE AND INVENTION:

I have been a constant reader of your

per for several years and have always
gen a believer of the saying that ‘‘There is
nothing new under the sun.”

Referring to the September issue of your
magazine and to page 423 to an article on
“Mgaagnets Hold Ferry Boats In Slips,” and
referring to Prof. T. O'Conor Sloane’s sug-
gestion regarding the same, beg to advise
that the writer secured a fundamental patent
on this on August 12th, 1889. k

I enclose a copy of the patent (which .of
course has expired some time ago), for your
attention and perusal. In same you will
find exactly the conditions and require-
ments as outlined by Professor Sloane, so
much so that it seems that it is possible ke
had access to a copy of my patent when mak-
ing his statements sn your paper.

I enjoy .

The only trouble with my patent was
that it was ahead of the art as practised. I
would be pleased to have you correct the
article, as I patented the device over 32
years ago.

HARLAN P. WELLMAN.
315 Broadway,
Ashland, Ky.

(Your most snteresting letter has been re-
cesved, and your patent with its very clear
drawing, shows that you certainly were ahead
of the times; and the mystery is that & has not
been adopted by the ferry boat companies. It
deserved appreciation.

Professor Sloane never saw your nt or
a copy of it, and was most interested in finding
that you preceded him with what he considers
your really merstorsous invention.

—EDITOR.)

‘‘WHY SHOULD JULES VERNE BE
THE LIMIT?”
Edsiior SCIENCE AND INVENTION:

I am always ready and waiting for your
magazine to appear on the newsstand each
month. I like 1t very much, just as it is
gotten up by you, and I like to read scien-
tific articles ably written on every subject.
They constitute my ‘‘novei reading.” And

E tnvite our readers to use these
columns for discussion on all sub-
jects of interest to them. We aim

to make this page an exchange place for
ideas and invite discussion. As hundreds
7 letters are received weekly, it is mani-
estly impossible to publish all of them,
and we aim to publish only the more inter-
esting ones. Try to keep your communi-
catson withsn two hundred words, and use
only one side of the paper when writing.
It 15 not possible to answer communicatsons
addrest to this department by masl due to
the great influx of communications received.
—EDITOR.

while I am only a carpenter, 1 read every
scientific ma(gazine that finds its way to the
newsstand of the ordinary city. Would read
others if I could get them, even if published
by Prof. Einstein. ’

I wowd like very much to have a mag-
azine entirely on Chemistry, but of course,
few people would like the plan, so we are
glad that there are enough interested in
such articles as to cause you to devote a
fair portion of space to the subject.

I note that some of your readers think
that some of your articles are too fantastic.
That they even surpass the imagination of
Jules Verne, and the 1,000 leagues under
the sea? Well! Why should Jules Verne be
the limit? We know more now, and have a
decidedly larger sphere of concept before
us. If we can't surpass Jules, then we are
his inferior. I sometimes think that the
human mind is not capable of conceiving of
anything which cannot be, in the future.

E. A. GAWTHROP.
Baton Rouge, La.

FROM SOUTH AMERICA
Editor SCIENCE AND INVENTION:

Reading through your August number I
found some extra entertainment in perusing
letters from correspondents. Sympathizing
with readers crying for more matter.on sub-
jects of their particular interests I yet fell
to speculating as to how far you would get
as publishers of a popular magazine if you
catered too much to any one class of
readers—it occurred to me that my own
case was typical and I recite it, thinKing it
may be of interest to you. .
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At the time wireless possessing a fascina-
tion for me I bought your first magazine
‘““MopERN ELECTRICS" from April, 1908, to
some time in 1911. By that time the de-
velopment of wireless was becoming too
technical for me who never really came in
touch with it actually working, so I left off
taking the magazine.

Last September at a newsstand I picked
up the first_copy of ‘‘SCIENCE AND INVEN-
TION" I had seen, and glancing over the
pages I saw a name that caused me to ex-
claim, ' Why here's Mr. Gernspack in print
again,” so 1 bought the magazine to see
what the stunt was now and as it proved
interesting I have, as you know, since be-
come a subscriber.

With some amusement I have observed
that your newer adventure irterests a
decidedly wider public than did the one
devoted entirely to wireless in which case 1
was the only one to look at it.

The literary interests of the rest of the
household may be gauged by the fact that
there comes into the house every month, the
CosMoproLITAN, MCCLURE's, HEARST's,
MUNSEY'Ss, NATIONAL GEOGRAPHIC, LADIES’
HoMme CoMPANION, besides the more or less
scientific magazines that I take for myself.
The only one of the latter that seems to
have a real interest for the whole crowd is
‘‘SCIENCE AND INVENTION.” After it has
passed the fourteen year old Italian servant
girl who can only look at the pictures I
send it on to a member of the Government
Meteorological Service, a man of real
scientific attainments who nevertheless
seems to find entertainment in your ‘‘sugar
coated small dose” way of presenting
science and speculation to the public.

Personally I enjay the whole magazine
and would not ask for less of anything—
what commands my greatest sympathy
perhaps is your evident idea of inciting your
readers to invent, develop and perfect and
it seems to me that you could hang your
whole enterprise on this idea with reasonable
hopes of financial success.

take this opportunity to observe that I
have often thought that if I was editor of
a magazine that printed instructions as to
how to make things, to the instructions of
an author I would continually apply the
test as to whether or not he was making it
clear to his reader pupil WHY he was to
do this or that. It is a good test and when
met will eliminate complaints regarding
vagueness of details applying to some
printed instructions. T will however admit
the conviction from reading instructions in
your paper that this observation does not
apply so much to ‘‘SCIENCE AND INVEN-
TION.”

Belgrano 553,
Beunos Aires.

GEORGE EARL FULLER.

OUR FANTASTIC COVERS

Edstor SCIENCE AND INVENTION:

Just a few words to let you know how I
like your wonderful magazine, SCIENCE AND
INvENTION. I like your Radio Department
best of all and I always turn to it first of all.
I am always interested in The Oracle, and
on the whole, like your magazine fine.

Now. about those ‘‘fantastic covers.” I
have been a newsstand reader for about two
years and have just lately become a sub-
scriber and I'm glad to say that it was one
of those ‘‘fantastic covers’' that attracted
me. So I'll tell 'em that I'm for those
covers thru thick and thin.

Just keep on like you have been doing
?)n?{ SCIENCE AND {NVENTION will stay

REGINALD L. DOWNEY
Princeton, W. Va.
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Ultra High Sg

N a second of time a particle of ordi-

and Their Effects

By ROGERS D. RUSH, M.A.

gas molecules. Sir Ernest Rugherford

less serious change.

eed Atoms—

Now consider one of

nary hydrogen gas moves an average
distance of one mile, while in the
same length of time, a high speed
hydrogen atom could move com-
pletely around the earth. Such high speéd

A High 8§ ednydni(oauom Travels at a Speed
That Woaled Carry tse mt‘a’nd the World InBDOno
cond.

atoms are only generated under certain
conditions and can only be detected by
careful experiments, but they are of un-
usual scientific interest.

Alpha particles shot off from radium
are nothing more than high speed atoms
of helium carrying a minute positive
charge of electricity. Sir Ernest Ruther-
ford, who has been recently studying the
effects produced when ordinary gas mole-
cules are bombarded with -these high
speed atoms, has achieved some surprising
results. In one out of every billion colli-
sions with ordinary hydrogen gas par-
ticles, a high speed hydrogen atom is pro-
duced. In every other collision the atoms
pass thru one another without effect, other
than a possible slight deviation in direc-
fion. When nitrogen gas was bombarded
with high speed helium atoms, additional
high speed atoms were detected which ap-
peared to be hydrogen, altho no hydrogen
was present before. The obvious conclu-
sion was that the nitrogen atoms had been
disintegrated by the tremendous .force of
the collision and that a hydrogen atom
was one of the component parts of the
heavier nitrogen atom. The experiments,
tho not to be considered final, are of
startling interest and significance.

The particles of any gas are constantly
moving about with very great velocities.
If this were not the case, a gas could not
exert a pressure when it is confined. In
the atmosphere, oxygen molecules move
with a velocity of about one-fourth of a
mile per second. Hydrogen molecules, be-
cause they are lighter in weight, must
travel at four times that velocity in order
to exert the same pressure. Multiply this
velocity by fifteen thousand and you have
the velocity of an alpha particle. The
velocity of an ultra high speed hydrogen
atom is six tentas greater yet.

It is e..d:nt that these high speed par-
ticles represent an enormous amount of
energy compared with that of the ordinary

states that an alpha particle may gifike a
thirteen pound blow, tho its s1z&®s far
below the range of any microscope. As
is well known, the energy of a moving
body is given by the product of one-half
the mass by the square of the velocity
(¥%mv2). From this it may be easily cal-
culated that such an alpha particle repre-
sents about two hundred and forty million
times as much energy as an ordinary atom
of helium gas. Indeed these alpha par-
ticles represent a much greater amount of
energy than any other known atomic unit.
Electrons from radium, or vacuum tubes,
may have a ten times greater speed, but
their energy is less, because their mass is
only one seven-thousandth part as great.

Alpha particles from radium have been
'studied for a number of years, but the
study of high speed atoms produced by
collision, and the study of the changes
produced in the atoms by such collisions
has only just begun. Ordinarily when the
atoms of a gas collide with one another,
nothing happens more than that they
bounce back, as if they were perfectly
elastic solid balls. That atoms are not
solid particles, but consist of electrified
particles rotating about each other at com-
paratively great distances, is shown by the
fact that when traveling at extremely high
speeds they may pass thru each other
without their centers of electrification com-
ing near enough to produce a deflection of
cither atom.

Many investigators have studied the
cffects of the collision of charged par-
ticles with ordinary atoms at low speeds.
A charged particle in a gas will assume

of Their

Smaller Size and Greater Speed.

the motion of the gas particles, unless it
is acted upon by some outside influence.
If an electric field is applied to the gas,
the uncharged particles of the gas are
unaffected, but the charged particle will
move in the direction of the field with a
velocity determined by the strength of the
field. When the pressure of the gas is
quite low, it has been noted that the
charged particle gains in velocity, until its
energy is such, that, upon striking an un-
charged particle, it is able to break it up
into charged particles or ions. As part of
the energy of motion is used up in pro-
ducing this ionization, the collision is said
to be partially or wholly inelastic, depend-
ing upon whether the first particle loses
a part or all of its motion.

The above situation is somewhat anal-
ogous to the case of ships colliding at
sea. At very low speeds the vessels might
bump away from each other without suf-
fering injury. At higher speeds one or
both of the ships would suffer a more or
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the vessels picked up and hurled with the
speed of a rifle bullet at the other. The
result would be disastrous to the ships,
but of unusual scientific interest. The
same is true of atoms, and the effects pro-
duced by high speed atoms may be of
untold scientific importance when they are
better understood. - .

High speed atoms may be detectéd by
the scintillations they produce upon a
fluorescent screen such as one coated. with
zinc sulfid. Alpha particles have been de-
tected in that way for some time, and
Marsden has shown that other high speed
atoms produce the same effect. hen an
alpha particle strikes a hydrogen atom in
the proper position, the hydrogen atom,
because of its lesser weight, is shot for-
ward and becomes a high speed hydrogen
atom. The different atoms may be dis-
tinguished by their difference in range.
In traveling thru ordinary air, alpha par-
ticles from radium will travel seven centi-
meters before being completely slowed
down by collisions with air particles. The
lighter in weight an atom is, the greater
its range will be, so that high speed atoms
should travel four times as far as alpha
particles and be distinguished from other’
atoms by that property.

Making use of the above knowledge
Rutherford studied the effect of alpha
particles colliding with nitrogen gas mole-
cules. The-interesting thing that occurred
was, that some long range particles ap-
peared, which seemed to be high speed
hydrogen atoms. The only conclusion to
draw was that the nitrogen molecules
had in some way been broken down by the
force of the collision, and that hydrogen
was one of the disintegration preducts.
This is a result of tremendous scientific
importance. If substantiated, it goes far
toward proving the hypothesis that all
atoms of all substances are made up of
one or more fundamental wunits. The
facts of radioactivity seem to show that
these units are hydrogen and helium
atoms.

What occurs when an alpha particle
strikes another atom, is similar to what
occurs when the alpha particle is first lib-
erated from the radium. Under such a
bombardment the atoms of a gas are lit-
erally torn to pieces. Radioactivity itself
is nothing more than a series of atomic
explosions in which, at times, alpha par-
ticles are thrown off as disintegration
products.

(Continued on page 866)

\)

Rutherford’s Experiment Indicates That a Ni
Atom May be Composed of Three Helium (He)
Atoms and Two Hydrogen (H) Atoms.
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Sulfur and Sulfuric Acid

By PROF. FLOYD L. DARROW

~  of chemical manufacture. In one
way or another they enter into the
manufacture of practically all chem-
ical products. You cannot name a
single article from a pin to a locomotive that
does not use directly or indirectly sulfuric
acid in its manufacture. A substance so
important in the chemical world is worthy
of the attention and study of even the
amateur chemist. Already in carrying out
the experiments described in this series of
articles you have had occasion to use this
acid in many ways.
. Before we proceed to the actual experi-
mentation with this acid, perhaps a few
words as to its history wil?ebe in order.
Tradition says that sulfuric acid was first
made by an old alchemist, Basil Valentine of
Bohemia. He found by accident that if he
heated in a retort a certain green shale,
which he found on his native hiﬁ;ides, there
would distil over a heavy oily liquid. This
green shale was green vitriol or, what we
now call ferrous sulfate, with seven mole-

OKE, lime and sulfuric acid are the
-~ three most important raw materials

.2—‘9%&1!00 be Used With That in Figure
Fie 1 for Preparing Crystals of Sulfur Trioxid.

cules of water of crystallization. Upon
heating, the water and the sulfate group of
atoms rearranFed themselves to form water
and this oily liquid which was called, o#!
of vitriol, and is so called even down to

Fig. 1—The Preparation of Sulfur Trioxid.

the present day. The chemical name is of
course sulfuric acid. The names blue vitriol,
green vitriol and white vitriol, names of
several salts of the acid, still preserve the
historic name of the substance. As first ob-
tained sulfuric acid was a curiosity and,
aside from heing a solvent for the alchemists
in their fruitless efforts to change the baser
metals into gold, it found very little use.
The first deliberate attempt to make the
acid for commercial purposes came in Eng-
land toward .the close of the eighteenth
century. A man by the name of Ward set
up a huge qlass sphere about three feet in
diameter. In the bottom he placed a ped-
estal with a basin of water and thru an open-
ing in the side he thrust alternately ladles of
burning sulfur and heated saltpeter. The
atoms of the two substances united to form
sulfur trioxide, the anhydrid of sulfuric acid,
which dissolving in the water formed the
acid. In 1789 the discovery of the bleaching
action of chlorin gave a great impetus to
the manufacture of sulfuric acid, for sul-
furic acid was essential to the production of
chlorin, and it is from this date that the
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modern development of the sulfuric acid
industry began.

Properties and Forms of Sulfur: Sulfur
itself 1s a most interesting and useful sub-
stance. Its color and very faint odor are at
once apparent. By shaking a little pow-
dered sulfur in a test tube with water and
allowing it to settle you will discover that it
is insoluble in water. Its solubility in carbon
disulfid, however, is very great. Place a
small crystal in the bottom of a test tube
and cover it with a few cubic centimeters of
this liquid. Upon shaking, the sulfur will
quickly disappear. If you will pour the
resulting solution into a watch glass, and
allow it to stand for a few minutes, until the
liquid has evaporated, you will have left
rhombic crystals of sulfur, one of the two

forms in which sulfur crystallizes. Their
rhombic shape will at once apé)ear if they are
looked at with a hand magnifier.

(To be Concluded in the February issue.)
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The Solomobile —How to Build It

HE Solomobile, while being an ex-
tremely novel type of conveyance,
has additional advantages, the

rinciple of which resides in the

act that the motor is entirely en-

closed and protected from rain and mud; it

is simplicity itself and can be made by any-

body having a home work-shop and a half

way decent kit of tools; nor is it not an ex-

riment, as a model has been made and

1t has proved to be thoroly satisfactory
in every respect,

Everybody Likes to Ride Instead of Walk Whenever They Can, but There are
Motorcycle or Automobile. The ‘‘Solomobile’” Here Dem{ibteg
This e

ticularly ifsthe Engine is Purchased Second-Hand.

It is obvious that were this machine made
from a production point of view, the body
structure would be prest from metal of suit-
able gauge and would be provided with the
necessary reinforcements many of which
could be formed in the metal itself, taking
advantage of corrugations, but as we are
speaking from the home work-shop stand-
point, we will describe the machine as being
possible to build therein.

The body structure is comprised of two
side members, cut from a slab of white-
wood 54" thick and shaped at their edges

A Low-priced Motor
Driven Pleasure
Vehicle

as per the side view in the drawing. The
insides of each body-plank are provided
with hard wood stringers 1” square; the
left hand body side-piece is cut away to
allow the flywheel-magneto and spark plu

to protrude thru to the outside; both side

Many Mil

ieces have louvres or ventilating slots cut
in them at the front and rear as is shown
in the side view.

The two side members are secured side
by side with cross-gieces of the same size
as the stringers, each cross-piece is provided
with small metal angle brackets which are
fastened with round head stove bolts, al-
lowing all heads to be on the outside. Two
of the cross members are so located that
the motor may be suspended from them in
a very simple manner, as the motor used
in the model, which was made for test pur-
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By WILLIAM J. BEACH

poses, was of a standard make horizental
opposed type and provision already mad-
in each cylinder head to receive securing
bolts.

Immediately ungder the motor and run-
ning in suitable bearings is a jack-shaft,
which carries two sprockets, the smaller of
which lines up with the drive sprocket or
the rear road wheel.

A small tank is housed in the 1orward
end of the body and shaped to fit snug to
the lines of the frame; the gas pipe line is led

Lt

Many People Who for One Reason or Another, Do not Care to Bother with a ﬁﬂ
Mr. Beach is a Simple and Efficient Little Machine Which Can be Built at Very Slight Cost, Par-
chine Can be Built for $50.00, or Even Less, Depending upon Whether a New or Second-Haad

Engine is Used, and Whith Will Give the Builder es of Pleasure.

along one of the stringers to the carburetor.
The top of the body is decked perms-
nently at each end of the motor, over which
a detachable lid or hatch is held in place with
clips or cleats; this hatch is supplied with
a push switch for lighting purposes, the
current being supplied from the flywhes
magneto. As the lid carrying the switch
is detachable, the wire leading to the -
neto is purposely broken and provided ':':5
a spring friction contact, that will complete
the circuit when the lid is in position.
(Continued on page 852)

www americanradiohistorv. com


www.americanradiohistory.com

-

Gravity Defied?

witnest the most wonderful defiance of
grav:tg, projected on the screen to be
sure, but not by any means a motion
ﬁncture._ So simple is the construction
of the appliance, necessary for conducting
this experiment, that it is given here for

IF seeing is believing, the writer has

/5

Above Is a Simply Constructed, S; D
Mmh%mﬁ.wm G pebie o B
duce Those Effects ot}‘l‘De ed Onvity’f Described

the benefit of the average experimenter;
but before delving into the construction of
the apparatus, a review of a few of the
exgznments will be taken up in order.
any more results,—more pleasing,
more startling, and far more satisfactory for
conveying the desired impression can be
concel of by the dabblers in scientific
matters. Therefore, but a few will be
mentioned.
An ordinary cuckoo clock was seen to be

'suspended upside down, the weights risin

perpendicularly towards the ceiling, anc
the pendulum swinging in aninverted posi-
tion in the most grotesque manner imagin-
able. One would think that any moment
the pendulum would overcome the effects
under which it was laboring agzinst the
laws of gravity, falling to one side or the
other, but no, it did no such thing! It kept

on ticking away the minutes on the screen
which had been erected for this demonstra-
tion. .

A little dummy diver made of wood, then
appeared on a ruler which acted as a spring
board. Below him,—or rather above him,
and inverted, was a container of water.
The container remained ap ntly sus-
pended from the ceiling of the room, and
the diver was stuck fast to the wood, up-
side down, or so it seemed. At a critical
moment, the diver was seen to move down-
ward, turn and speed upward into the
inverted container of water, where he sank
beneath the peculiar inverted wave forma-
tion. .

.~ A pitcher of water was also held in an
inverted position, but much to the dismay
of the audience, the water remained within
the pitcher. The glass was then inserted
and appeared on the screen, suspended
considerably higher and upside down. B?r
tipping the pitcher, the water ran uphill.
Funny? No, we consider it uncanny.

As to the construction of the apparatus
which is used for producing these results,
it is nothing more than a large postcard
projector. The dimensions of the box |l>‘ro
er are 14x18 inches and 15 inches hig
In the front of this is cut an aperture made
to fit a sliding box about 8 inches square
in the extremity of which is mounted the
lens. A two inch moulding surrounding
this assists in cutting off extraneous rays
of light and incidentally acts as a guide for
the sliding or telescoping box. Suspended
from the top, and mounted at the ends of
metallic tubes, are two 200 watt nitrogen
bulbs; the metallic tube which communi-
cates with the opening in the top of the box
provides for the escape of heat. The open-
ing is closed by a tin cover. Two circular

An Actual Mo Picture Without a Moving Picture

%u:.l:!ne.A of numll Cl%cké &s Is ?:en 0‘1::1:9

cking Awa; errily and Contentedly in an -
v verted” Position.

holes, four inches in diameter are cut,—
one in each side of the box and a sleeve made
of black cloth is tacked to the opening thus
formed. In the top, another opening is
made, fitted with a trap door, 6x6 inches
to allow for the introduction of various arti-
cles, and there are four holes passi
thru the base, which act as air holes an

Above—Water Flowi Up Hill—Just

Mississippi River—but You Can See This Clearly in
t It Is Projected Upon a Screen.

Below—A Midget Diver in the Form of a Toy Doll

Whose Hands neWei(hted.mOﬂtheM

form and Tumbles Into an Inv:

assist in the ventilation and in keeping the
box cool. They are bored thru the base
and are covered with an elongated tin strip.
The inside of the box is now painted black,
thus preventing reflection, and two metallic
reflectors are installed so as to partly sur-
round the lamps aiding in concentrating
the light upon the objects. These were cut
from tin cans, the inside of which have
their original polish. The hands are now
inserted into the sleeves and the articles
with which the experiment is to be con-
ducted are introduced thru the opening in
the top. The lights are turned on and the
lens and lens box are adjusted, until a clear
focus is obtained and then the experiment is
conducted. A single lens, ground double
convex or a reading glass answers the
“lens” purpose. It will be seen that all
objects, which are right side up, inside of
the projector, will appear upside down on
the screen.

This device will also serve as a post card
projector.

Tin-Can Phonograph )

A very interesting variation of the tin-
can telephone of our childhood days is
the foHfowing experiment which could
appropriately be termed the “tin-can
phonograph.” The apparatus used in
constructing this simple contrivance can
be found in any household containing of
course a phonograph, even tho that
phonograph may be practically obsolete.
An ‘ordinary phonograph needle, pref-
erably of the permanent type, that is,
the kind which plays a record more than
once, is imbedded in a small piece of
wood (Fig. 1). Around the projecting
part of this needle is wrapt one end of
a 25 ft. length of small wire, or a cord
(the wire from a telephone bell magnet
was used by the author). The other end
of the wire is past thru a hole in the
bottom of an empty coffee or milk can,
and then wrapt around a nail or match
stick.

The method of operation is as easy as
the construction of the device is simple.

fig.3
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One person will hold the small wooden
block with the needle insert on the rec-
ord at the correct angle. Another indi-
vidual holds the can, pulling the wire
taut so that the nail or match stick is
held tightly against the face of the can.
The can should be held at right angles

The *“‘Tin-Can"” Phonograph Is Great for the

and It Brings Forward a New Version of the

Style Cord Telephone Which We Were Wont to
Amuse Ourselves With in Our Younger Days.

to the wire, otherwise the results are
inferior. Anyone standing around the
can can now hear the music played at
quite a distance away. The scientific ex-
planation is of course very simple; the
musical vibrations are imparted to the
needle by the revolving record and
thence transmitted by means of the wire
to the bottom of the can which acts as
a diafram.
Contributed by
WILLARD E. MOORE.
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Flectric Ice SKates the Latest

By H. GERNSBACH and H. W. SECOR

ing to all lovers of winter
sports—electric ice skates. The
motion is obtained in this par-
ticular design of electric ice skate, thru
the medium of a spiked wheel, driven
at a suitable speed by an electric battery

o

UR front cover illustration shows
something novel and interest-

motor of about 1/10th H.P. A storage
battery rated at 6 volts and 60 to 80
ampere-hour capacity, will serve to pro-
pel the skater over the ice at a speed of
10 to 15 miles an_hour, depending upon
whether the wind is against him or is
blowing in the direction followed by the
skater. Various speeds are obtainable
by means of a rheostat held in the hand,
or otherwise strapt around the wrist or
around the waist. For night skating a
powerful electric spotlight consuming
but little current, may be strapt around
the breast, as the front cover illustra-
tion shows. If we want to go a step
farther, we could connect to the battery
circuit, electric hand warmers and ear
muffs, but the battery will have plenty
to do in operating the motor and, there-
fore, we will not add more load to it.
The first thing to decide upon in build-
ing a pair of electric skates is the type
of skates to be used; we prefer the rac-
ing or hockey style skates, but the usual
club skates with curved blades may be
used as well, the only difference being
that the hockey skates will be much

easier for the novice to perform on, as
they do not have a tendency to throw
over or pivot about, this being obviated
to a large extent of coursc in the elec-
tric ice skates here described, as a third
point of support is provided by the
spiked wheel.

The frame supporting the storage bat-

$50.00 PRIZE CONTEST

m}:.bﬂl!:dh dfornllont
door lovers. admp esigned
a'be drivex .f:i'

W bein‘ pufenble. I. nhm
remem

ice gives probal less

(ﬂcﬁo;l than any othet sul o “fu d
cti purposes. Everyone w8

:?en heavy bodies can bo moved over ice with

very little effort.

No model, as yet, has been built of these
lhm.andvehﬁtomrudmhbum&m
skates and send us good t%’n
eonm:ﬁonldauofnme. wil.lp.ynﬁnt
uiuofsss.ooforthebeltmdphotoﬁlph
with an article showing how the builder con-
structed these skates. Thatevnnbeuueond
prize of $15.00 for the second best article. The
only condition we make is that the skates must
be full size, that is, they must not be a small

model.
, 1922,
itor, Electric

On receipt of a stamped envelope, we shall

be glad to send information, as to where the

different accessories necessary to build these
skates can be procured.
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tery, motor and speed reduction gears,
as well as the spiked driving wheel, may
be made from a piece of substantial
wood, such as oak; or else the whole
frame may be made of bar iron or angle
iron, and then may be covered with a
piece of sheet iron or thin wood. In the
design shown in the illustration here-

‘l‘he Electric Ice Skates Here

Shown are Propelled
the Steel Sniked Wheel Driven bv a 1-10th to 1-&

with, the supporting base for the ap-
paratus is made of 14 inch oak measur-
ing about 12 inches wide by 12 inches
long. A piece of flat iron bar about 134
inches by % inch or 3/16 inch thick, sup-
ports the wooden platform over the two
skates, the ends of the center bar being
pivoted to the skates with countersunk
rivets, about ¥ inch in diameter, so that
the foot may rest over them when strapt
in place with the usual toe and heel skate
straps.

The storage battery is the same as
used for ignition and.lighting on auto-
mobiles and these may sometimes be
purchased second-hand or rebuilt at a
very reasonable price. The motor should
be rated at 1/10th H.P. or more if pos-
sible, but of course the more the H.P.
developed, the greater the current con-
sumption from the battery. There are
several different ways in which the
spiked iron wheel may be driven, such
as by belts, friction pulley drive, shaft
and worm gear, or else by the usual spur
gearing, shown in the present illustra-
tion.

(Continued on page 855)
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This department will award the following monthly prizes:

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

The purpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for the
most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. For the best idea sub-

mitted a

orate, and rough sketches are sufficient.

rize of $5.00 is awarded; for the second best idea a $3.00 prize, and for_the third best a prize of $2.00.
We will make the mechanical drawings. Use only one side of sheet.

The article need not be very elab-
Make sketches on separate sheets.

FIRST PRIZE, $5.00

ELECTRIC HEATER .
In the illustration is shown a practical
electric heater which can easily be con-

.,.“3':5‘%“"3 10 Volt Electric Hoater Which Can
Water or gr W;amin( a g:-ll Room’ or Other
Compartment.

structed by any experimenter in his “lab”
using mestly all old material. The evap-
oration-dish” stand, film drying clips and
curling iron attachment can be u if
desired. The heating element consists of
28 ft. of standard resistance wire wound on
a porcelain tube or fireclay cylinder.
he copper screen is soldered to the tin
lids with hard solder, and mica insulation
is used to insulate the resistance wire.
The stand is made of pipe fittings and a
length of 1”pipe. The whole heater must
be mounted on a wooden or slate base to
keep the heater from upsetting. This device
will radiate sufficient heat to comfortably
warm a 12’ x 12’ room, and it will evaporate
liquid mixtures with amazing rapidity.
This heater is for use on 110 volt
A. C. with 28’ of No. 24 resistance wire.
Contributed by R. ROLAND RICHT.

SIMPLE AND DURABLE UNIVER-
SAL JOINT.

This universal joint drive is constructed
entirely (with the exception of the shaft
sct-screws) of pipe and pipe fittings.

The body of the joint consists of a
piece of two inch pipe, three inches long.
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St Screw
A" Useful Universal Shaft Joint Constructed from
Pipe Fittings and Pipe

pe .
It has two sets of holes drilled thru the
diameter of the pipe, at right angles to
each other, the center of the holes being
74" from the ends of the pipe, and each

) ) o R

SECOND PRIZE, $3.00

HANDY CELLAR LIGHT
ARRANGEMENT

Have you ever rushed down into the
cellar in a hurry to obtain something and
groped around in the dark for your light
switch, and then forgotten to turn it off
as you left? Have you then equipt your
pull chain socket with a radium luminous
pendant in order to find it more easily, and
then cracked your shins on about four million
boxes and cases in an effort to get at the
little luminous speck? Four million ma( be
exaggerating it a bit, but it seemed fully
that number before I determined to put a
stop to a repetition of these rather custom-
ary habits. Therefore, I inserted into the
door jamb a spring brass switch, as illus-
trate(i, and into the edge of the door a
fibre or hard rubber button, so located that
when the door was closed the switch was
opened automatically. Now when I enter
the cellar, I merely leave the cellar door
open and [ have light during my entire
sojourn. Upon closing the cellar door,
either during the daytime or when I am
thru “below deck,” tge light is turned out
immediately.

Contributed by

C. S. CIERPIK.

This Automatic Cellar- or Closet-Door Switch,

Shown Greatly Exaggerated in Size, Will Save a Lot

of Time and C , for as Soon as the Door is
.-, Opened, Light Flaghes On.

pair of holes being large enough to hold
snugly, a piece of 34" pipe. Two pieces
of 14” pipe of a length to be determined
by the constructor are used as drive
shafts. These are threaded on one end
and screwed tightly into 15” tees. The
threaded sides of the tees are then filed
or sawed down until they will be free to
move when inserted in the two inch pipe.
Care should be used in filing or sawing
off the tees, to see that the same amount
is filed off each side. This will make the
drive shaft come exactly in the center of
the two inch pipe. The two pieces of
34" pipe, 334" long, are inserted, each
thru a pair of holes in the two inch pipe,
and also the tee. They are then allowed
to extend out the same distance on each
side of the two-inch pipe, and are upset
or riveted, so as to remain tightly in po-
sition.

The set screws may be placed where
most effective. Two of these joints con-
nected together by a suitable length of
pipe will furnish a very effective means
for out-of-line driving. Pinning the
joints will secure the tees from unscrew-
ing under heavier loads.

Contributed by E. W, McCLURE.
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THIRD PRIZE, $2.00

I fastened by wires a thermometer to
the escapement wheel of a clock, I ran
one wire alongside of the thermometer so
that it protruded for a distance of about
1 inch beyond the tip; the other end of this

Tempasatures b)
Buzzer or 11 Respectively, A M-
mometer Tube is Used in Building 1t.

wire was soldered to the escapement wheel.
Here very critical adjustment is necessary,
and it may be found that, instead of placing
the thermometer as illustrated in the dia-
gram, the thermometer must be fastened
below the escapement wheel. jInto a card-
board stripareinserted two pinsor two paper
fasteners. It will now be found that as the
temperature of the surrounding air changes,
the mercury expands and therefore upsets
the balance of the thermometer sufficiently
to cause it to make contact with either the
bell or the buzzer. Asthe mercury expands
it also loses considerable weight on one side.
This in turn causes the column of mercury
to be pushed forward causing the device to
tip. Silver wire contacts are best.

Contributed by HARRY S. BINDER.

TOY MOTOR.

The fly wheel made of iron or wood has
three buttonlike studs projecting from
it to a distance of about 3;”. The commu-
tator is in the form of a three-pointed
star so adjusted that the points line up
with the equi-distant studs on the fly
wheel. A brush makes contact with this

commutator.
Contributed by R. GRIMANY.

One of the Simplest Toy Electric Motor Designs

Imaginable. It is to be Built with a Wood or Irom

Disk, Provided with Iron Studs, and a Circuit-Break-
ing Arrangement as Shown.

www americanradiohistorv. com
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THE WANDERING CHEMICALS

HIS trick is one which can be per-
formed by anybody as it is always sure
to work an'dv mystify the audience.
There is no complicated apparatus. used,
and the trick can be done in full light with-
out any fear of detection whatsoever.
Two test tubes are used and for pu
of identification, one should be larger than
the other. ' They are held up so that the
audience can see their contents. (See
Cut.) One tube contains a transparent
colorless liquid filling about half of it
while the other tube contains a white

In This Experiment One Tube Test Is Filled With a

Transparent Liquid, While the Second Tube Contains

a White “%‘$xe Powder. After Shaking the Tubes,

the Liqui ill Be Found to Have |C ed to a

.Solid, and the Solid in t}:'io S:a:ond Tube Has Become
a Liquid.

opaque powder. Both tubes are now given
to some skeptical spectator, who is requested
to keep them apart, one tube in each hand
and to remember whether the liquid or solid
is kept in the right or left hand. He is
then ordered to close both tubes with his
thumbs and shake them. After having
shaken the tubes the audience will be
surprised to find that both tubes have
apparently chan places, the tube which
contained the white solid now contains the
liquid and vice versa, and now for the
modus operandi.

Some curious and little known properties
of two organic substances form the parts
of our interesting trick. One of them is the
property of salol to remain in the surfusion
state with great tenacity (in open vessels
in the presence of unfiltered air) Salol, being
used in medicine, can be bought at any
well stocked drug store. Ten grammes
are placed in a clean, dry test tube, care be-
ing taken not to leave the crystals adhering
to the walls of the tube. The chemical is
then melted over a flame. Once liquid
it is heated a trifle over its fusion point,
so as to melt any particles of salol left in
the liquid. This is then allowed to cool
and is ready for the experiment even two
or three hours after being heated. Carry-
ing to and fro will not cause it to become
solid, but vigorous shaking for a few sec-
onds will transform the liquid into a
solid.

The other is due to the property of solid
camphor of rapidly melting into a liquid
compound whenever ground or shaken with
solid chloral hydrate, which are placed in
the other test tube. The two chemicals
must be finely powdered and the camphor is
sprinkled with a few drops of alcohol
before being ground. The two white
powders look alike and are put into the
tube in the following proportions: Camphor,
2 parts in volume; chloral hydrate, 1 L:art.
The rapid shaking mixes and liquefies them.

Contributed by DAVID GOODMAN.

RECOVERY OF SILVER FROM
PHOTOGRAPHIC SOLUTIONS

HOTOGRAPHY is based on the

fact that certain of the silver salts

when exposed- to the, light become
changed. In the process of developing
and fixing much of the silver forms sol-
uble ' compounds and goes in solution.
As a result when the solution is poured
down the sewer, all the silver goes with
it. I have tried the following method
and find that it works successfully. It
iai interesting as an experiment if nothing
else. '
The method I have tried is as follows:
1. The solution is first treated with
nitric acid to obtain the silver in the
form of a nitrate. After the first evolu-
tion of gas, the solution js heated until
gractically all solid matter is dissolved.

f there is some that will not dissolve
it probably is not silver.

2. A saturated solution of common
salt (sodium chlorid) is prepared. This
is added to the silver nitrate solution
heated to near the boiling point. A
white insoluble precipitate of silver
chlorid is formed. This can be recov-
ered by filtering.

3. Acidulate the silver chlorid solution
with sulfuric acid and add zinc (in any
form of metal). Owing to the greater
activity of zinc over silver, zinc chlorid
will be formed and the silver will be
precipitated in the form o6f a grayish
spongy mass. This can be reduced to
a lump or ingot with a blow-pipe.

Contributed by

JOHN WIEDERHOLD.

A MYSTIFYING MOVEMENT

N exceedingly pretty experiment in

the evaporation of ether by heat is

found in a German authority and
we take pleasure in giving it to our
readers.

A glass cylinder is to be filled with fluid.
At the bottom a strong solution of salt
is first placed so as to about half fill the
tube. This must be a very strong solution.
Then the cylinder is inclined over until
the fluid nearly reaches its lip, and the

IMPORTANT:
TO NEWSSTAND READERS
Il'otdotto eliminate all waste and uasold

Please reserve for me. . .copies of SCIENCE
& INVENTION every month until I notify you
otherwise, and greatly oblige,
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upper half is most carefully filled with
pure water. As it enters the cylinder, the
latter is brought back gradually to the
perpendicular. The great point is not to
mix the two solutions. They must be kept
separate. Next a test tube is needed.
This has water put into it to within 1§
inch or so of the edge. .Ether is poured
on top of the water until thé tube is filled.

face. As it enters the colder part of the
cylinder the water in the tube rises as
the ether recondenses and the tube will
sink again.

Of course, there is a certain tendency
for the two to mix; so even if the lower
part is kept warm, the motion will not
last forever. As regards heating of the
lower portion, there are several ways of
doing it. The salt solution may be made
in a separate vessel, heated therein and
poured into the cylinder, and the cold
water may be poured on top of it in the
way described. If, however, the lower
layers have to be heated after everything
is in the cylinder, it is done by very care-
fully putting the cylinder into hot water
for a depth not exceeding that of the salt
solution. This has to be done with great
care and very gradually to avoid cracking
the cylinder. %t is said that the experi-
ment can be repeated over and over again
on successive days. Of course, when the
solution of salt by diffusion mixes with
the water above, the experiment will no
longer succeed. The essential point in-
volved is that the salt solution must be
so heavy that even when expanded by heat
it will still be of higher specific gravity
than the overlying cold water.

The best way of heating the salt solu-
tion is by a heating coil, surrounding the
base of the cylinder, or bv a small electriec
lamp immersed in the liquid.
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Radio Central

By ARTHUR H. LYNCH

UCH has already been written

about the huge radio station on

Long Island, New York which

was officially opened, when

. President Harding pushed a

switch button on his desk, in the White

House, Washington, D. C., on November

Sth. With all that has been previously

said about this very wonderful station,

there are still a few interesting points

which have not been brought to the at-

tention of the average man, and it is the

average man, who will find this station of
great value to him, in his business.

After the President closed the switch
control button, which put the station in
operation, the following message was sent
and it was the writer’s privilege to copy it,
as it went thru:

“CQ CQ CQ President Harding’s message
being transmitted from the White House, Wash-
ington, D. C., which inaugurates the official
opening of the Radio Central Station, New

ork, owned and operated by the Radio Cor-

oration of America, Call Letters, QK

TOP. Please distribute President’s Message
through other radio and wire services to all
newspapers as rapidly as possible and acknowl-
edﬁe receipt to Radio Corp.,, New York,
QUOTE o be able to transmit a message by

- radio in expectation that it may reach every

radio station in_the world COMMA is so mar-
velous a scientific and technical achievement as
to justify special recognition STOP. It affords
peculiar atification that such a message
COMMA from the Chief Executive of the Unit-
ed States of America may be re-
ceived in every land from every sky COMMA
by Peoples with whom our Nation is at peace
and amity STOP. That this happy situation
may ever continue COMMA and that peace
which blesses our own land may presently be-
come the fortune of all Lande and Peoples

COMMA is the earnest hope of the American
Nation STOP. WARREN G. HARDING. Un-
quote END.”

To those in the gathering, at the station
as the message went through, it was
quite apparent that a new era in radio
communication had been born. Many of
the old-timers, who have witnessed the
opening and operation of many high-
power transmitting stations, found some-
thing entirely different; something out of
the ordinary, in the opening of Radio
Central. In the high-power transmitti
stations of yesteryear one was impress

with the din caused by the spark dis-
charge, as it boomed its way across an air
gap, under the control of the sending key.
This great noise was not to be heard and
had it not been for the thoughtfulness of
the engineers in charge of the station, who
installed a loud-speaker, operated by one
of the transmitter relays and a sixty
cycle current, the visitors would hardly
have known that the message was being
sent. Of course there were a group of
relays which could be heard clicking, as
they cut in and out the circuits of the
magnetic modulators, thus forming the
characters of the code, but, to the layman
they would have meant nothing. As the
President’'s Message was going thru a
salute of twenty-one guns was fired, in
his honor, which also took the attention
of the onlooker from the massive ma-
chines themselves.

When the guests (and there were several
carloads of them on the special train
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which was sent out from New York by
the Radio Corporation) entered the brick
power house, the Alexanderson alter-
nator was running and overseers were
busy watching the various meters on the
control boards. Many were imprest with
the number and delicacy of these devices,
which have been built with watch-like
precision.

In one of the accompanying photo-
graphs may be seen the power house,
which, by the way, is a great deal larger
than it appears to be. One of the giant

steel masts may be seen, directly behind
it and in the foreground is shown the
cooling pond. It is interesting to note
that there are now twelve towers, like the
one in the photograph. Each is 410 feet
high and the steel bridge-work, which is
used to carry the wires for the antenna is
150 feet from tip to tip.

The cooling pond is used to supply
water, which 1is circulated thru pipes
which have been placed within the alterna-
tors, so as to prevent them from overheat-
ing when used for continuous service.

Few Potent Facts. -

Radio Central has been designed for
World-Wide Wireless Communication.
When the station is complete, there will
be 72 self-supporting steel towers, of
which twelve are already erected. At
present two Alexanderson alternators
have been put in place, tho but one is
actually in operation. The motors which
drive the alternators are rated at 500

(Continued on page 859)
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Jazz from the Air

By ROBERT E. LACAULT

confined to the number of seats in

a room, and thousands and thou-

sands of people may, at the same
time, listen to a lecturer without even
leaving their homes. V'hile staying near
the fire on a_cold, winter night, a simple
adjustment of a radio receiver brings in the
news, a radio concert, or an interesting
lecture, which everyone can enjoy.

To many people, this may sound im-

ible, or only a vision of the future, but
it is, in fact, a vision of the present and
for the benefit of those ‘people who do not
yet know the wonderful possibilities of
radio telephony, we shall give in this
article a little practical information to
enable them to benefit by the lectures, con-
certs, news, etc.

Recently Mr. H. Gernsback, Editor of
this magazine, and also of ‘““Radio News”
and “Practical Electrics,” delivered the
following lecture through the Radiophone
Broadcasting Station of the Westinghouse
Company, installed at Newark, N. J., and
within a radius of over 100 miles, thousands
of Radio enthusiasts could hear this lecture
right in their homes.

The Past and the Future of Radio
Lecture Broadcasted by Radio Nov. 1oth,
1921, by H. Gernsback
Editor of RADIO NEWS, SCIENCE &
INVENTION, PRACTICAL ELECTRICS

My Radio Friends:—

¥Vhen I come before you to-night, invis-
ible in body, but audible in voice, one of
my most cherished dreams since I was a
little boy has been fulfilled.

The Westinghouse Electric Manufactur-
ing Company kindlg' asked me to come
here to Newark to-night and talk to you
on radio by radio. As editor and publisher
of RADIO NEWS, SCIENCE & INVEN-
TION, and PRACTICAL ELECTRICS, it
is with great pleasure that I respond. As
you all perhaps know, I have been in the
radio game since its beginning, and as a
matter of fact, I was the first individual in
the United States to make and sell an ama-
teur radio outfit. It is now exactly seven-
teen years since I turned out the first wire-
less outfit, which was advertised at that
time in one of the November, 1904, issues
of the Scientific American, as well as several
other periodicals.

HANKS to radio telephony, the
I audience of a lecturer 1s no longer

O you know that it is possible now
with a Radio outfit costing not more
than $2.00 to receive free of charge
every day radio telephone concerts by the
best opera artists, violin and piano music,
lectures, stories for the children in the eve-
ning, jazz music, etc.? The Westinghouse
Electric and Manuf ing Company main-
tains broadcasting radio telephone stations

at Pittsburgh, Pa., Newar . J., Spring-
field, Mass., and Chiclqg, 1l., from whic
stations the Radio tel entertai

are broadcasted every Jay from 10 A. M. to
10 P. M. Anyone within range can receive
this entertainment. If you are not as yet
bitten by the Radio Bug, we would Featly
advise you to get busy. A world of infor-
mation and entertainment is yours for the
asking.—Editor.

Those were the wild and woolly days of
radio. I, who am responsible for the words
RADIO AMATEUR, and who was a dyed-
in-the-wool radio amateur, and still am,
may be pardoned for trying to work in a
few reminiscences of the good old days. In
those days of the coherer, when wireless
detectors had not, as yet, been invented,
we had our one inch spark coils, and we
were lucky if we transmitted one mile with
ease. The radio amateur had just been
born, and there were not one hundred of
us in this country in A.D. 1904. There
were, of course, at that time, no laws for
radio, and whoever owned the biggest spark
coil, and who controlled the heaviest *juice’’
was czar and master of the situation. He
simply drowned out everyone else, and
cared not a rap whether the other fellow

January
“Radio News”

Description of Radio Station 1AFV.
By F. Clifford Estey.

A 100 to 20,000 Meter Receiver. By
D. R. Clemons.

The Radio Direction Finder. By F. W.
Dunmore, Assoc. Physicist, Bureau
of Standards.

A Study of the Antenna System. By
C. M. Grabson.

That $1 Radio Set. By R. E. Lacault.
Faults of the “Q” List. By W.T. Bur-

ford.
Radso Control. By Austin Riu.
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ovember 10th. His R.ldiophonatSpeech was Heard by of
ut his message through or not. Not that

it mattered a whole lot, because the mes-
sages in those days were mostly of the now
famous variety of ‘“How do you get my
spark?’’ and other similar exciting news.

f course in those days we had quite a

deal of trouble selling wireless outfits,
or the simple reason that few people be-
lieved that there was such a thing, and
branded it as a fake.

I remember the time when the police
department of the city of New York inves-
tigated my company to find out whether
the outfit was a fake, or whether we were
really selling a bona fide wireless set for
$10.00. I well remember the day when the
stalwart minion of the law walked into the
office and critically inspected our little
outfit, operated by four dry cells, and a
one inch spark coil. In order to make it
work at all, we had to have a miniature
antenna on the spark coil, and a similar
miniature one on the receiver, the latter
composed of a coherer, decoherer, and a
dra cell. We demonstrated the outfit to
OUR satisfaction, but not to that of the

liceman. He was not at all convinced,

use as he put it, “If this contraption
is a wireless outfit, why do you need all
those wires dangling and sticking out from
the instrument?

This may be thought as in the light of a
joke to-day, but to us in those dark days
of radio, it was no joke at all. We finally
convinced the man by letting him
walk around with the receiving outfit in
his hands while we tapped away at the key
at the other end of the room. '

That finally convinced him, although he
ist}ll growled about ‘‘those wires” when he
eft.

Of course this has all gone and
and I hope I am not boring you b: . -
you of these ancient happenings
only doing so in the light of what 1 s._
say further on.

en [ say that the radio telephone has
always been close to my heart, I do so be-
cause ever since the birth of radio, I have
always held that radio telephony was the
thing that would make radio big. When I
wrote the first book on wireless telephony
in 1908, entitled, ‘“The Wireless Tele-
phone,” I made the prophecy that in less
than ten years we would have a wireless
telephone not larger than one foot square

www americanradiohistorv. com
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that - would - send intelligible messages
clearly. That prophecy was fulfilled, and
is now being realized. T :

At thc time my book was written, there
was of course no radio-telephone as we know
it to-day. We still had spark and arc sys-
tems, but the continuous wave systems as’
we_have them now, and which are due
mainly to the invention of the audion, had
not then been dreamed of. This has been
changed, as you fellows all know, and won-
ﬁerf progress has been made along these

nes.
. As I said before, wireless telephony has
always been my hobby, and ever since as
editor of ‘“Modern Electrics,” as far back
ag 1906, I started preaching radio telephony
to the amateur; and while most of you con-
sidered it a joke, you realize that I was
ight, just the same. I am notan enemy of
wireless telegraphy, but if amateur radio,
and radio in general is to become the great
art that I see it in the future, it will be done
through radio telephony. The radio tele-
graph is all right for a few chosen ones,
who know the code, but it does not lend
itself to the public at large, all of whom
can use the radio telephone if they make
its acquaintance, and that is exactly our
task. It is all right to hand your dad a pair
of receivers, and let him “listen in.” He
will have a solemn look upon his face, and
then ask you what it is all about. You tell
him that it is the Mauretania in such and
such latitude and longitude, sending out a
ship report; but your dad is not at all inter-
ested in that.

On the other hand, if you hand him a pair
of receivers, and let him listen to a grand
opera concert, originating 1,000 miles away,

ou will instantly detect the change. And
zerein lies the difference. We must popu-
larize radio, and it is the radio telephone
that will do the trick.

As I have said before in my editorials in
RADIO NEWS, the radio game may be
likened to the amateur photographic bus-
iness. Within the next ten years, we shall
see every drug store selling complete re-
ceiving outfits, that can be put on top of
the phonograph at home, and which can
be worked by your six-year-old sister. All

ou need to do is to manipulate a few
Knobs, and from a concealed horn, the latest
jazz band music will issue. To be sure,
this music is broadcasted from a central
station, which may be 1,000 miles away, or
further.

Then, the day of the radio newspaper is
quickly coming. The important news will
be broadcasted by radio telefhone every
day at stated intervals, as will be weather
reports, and other information useful in
every community. But of course the de-
velopments of radio will not stop at radio
telephony alone. Great and wonderful
things are coming in radio which are un-
dreamed of to-day. New uses are constantly
being found. New improvements are going
on afmost over night. We cease to wonder
when we hear of some new marvel that is
being performed by radio, and simply shrug
our shoulders, and say, ‘‘Well, that was
predicted long ago.” = Thus, recently, a
physician several hundred miles inland lis-
tened to the heart beats of a man lying un-
conscious on a ship 300 miles out in the
ocean. Every heart beat was transmitted
clearly and faithfully, to the physician, who
was thus enabled to make a diagnosis.

We now move ships, and steer air-

lanes by radio. In a forthcoming issue of
DIO NEWS there is to be described how
radio is being used in mines underground,
to locate ores and coal veins, surely a sur-
prising use for the art! To-day every radio
station has its ubiquitous aerial on top of
the house. That soon is going to be a thing
of the past. Already two American in-
ventors have demonstrated that far better
results can be had by putting the aerial
underground. They use the so-called under-
ground loops. Of course these are neces-
sary for long distance reception, but for
your radio outfit on top of the victrola in
the parlor, no underground loop or aerial
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on the roof is necessary. The aerial will be
right inside of the outfit. We are already
.doing this very thing to-day, and the outfit
need not be larger than a foot square. That
gives us sufficient space for the concealed aer-
1al within the box. This has already been
accomplished for reception of radio music
over distancesof several hundred miles.

Here is a stunt that I originated some
years ago, and which for some reason has,
as yet, not been exploited. The main
reason is that it has not received the pub-
licity which it deserves. The idea is, in
short, Grand Opera by Wireless.

This is not a dream but a thing that can
be accomplished with existing means by
anyone who cares to spend the money.
Imagine yourself sitting in any of our large
moving picture houses. On the screen you
see projected, let us say, the opera Lucia
di Lammermoor. You see all the famous
stars, including Galli-Curci, etc., going
through their accustomed motions, but you
hear, at the same time, their voices. o,
this is not phonographic music, but Galli-
Curci's voice. You hear her voice, and you
see her at the same time on the screen, and
she is “keepingin step’’; you do not miss a
note or a movement of her hand. How is
it done? Very simply as follows: The opera
is given in the usual way, and is filmed from
start to finish, the actors going through their
accustomed motions, and singing in their
accustomed way. The film 18 devel ,
and sent broadcast over the country. Ona
Saturday evening, at a prearranged time,
the moving picture houses all over the
country n to unreel the film.

In New York City let us say there is an-
other auditorium, and upon the screen the
same film is ﬁrojected. Galli-Curci as well
as all the other singers, stand in front of
a microphone, the same as I am doing now,
singing the various strains of the opera.
With the film before them, they can watch
the exact time at which to start singing,
and having been filmed before, they know
the time almost by heart, and are not liable
to make mistakes by singing too soon, or -
too late. In other words, they will find no
trouble to ‘‘keep in step” with their own
movements, which they follow before them
on the film,

At Kalamazoo, let us say, the movie
operator hears the voices coming in, and
he can time the film to suit the music.
Should he go a few seconds slow, he can
readily correct this by accelerating his ma-
chine to catch up with the singer, or
vice versa. We thus will have real grand
opera by radio, and the system is so simple
that no synchronizing arrangements are
necessary at all. At the present time, only
a few thousand people can hear our great
singers at our large opera houses at one
time. By means of this, grand opera by
radio, millions can simultaneously enjoy the
voices as well as picturization of the opera.

Perhaps the greatest development will be
the radio power transmission of the future.
This is of course today only a dream, but
Nikola Tesla already has demonstrated that
it can be done, and it is interesting to note
that this great savant’s ideas are coming
more and more to the front. Dr. Tesla
contends that our radio conceptions are
wrong from start to finish. He claims that
it is not the radio waves that travel through
the ether following the curvature of the
earth, but rather currents that travel
through the earth, and we seem to be coming
to just this. If Tesla is right, power trans-
mission by radio should be a simple thing.
It will enable us to tap the earth at any

int, and receive our energy to light and

eat our houses. Of course all this is in
the future, but we are surely coming to it.

Another new use of radio is sending
pictures, photographs, etc., through the
ether, and I believe that I cannot do better
than quote part of my editorial from the
November issue of RADIO NEWS.

Recently the signatures of General

Foch, and Generaf Pershing were sent

(Continued on page 848)
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Submarine Sound Detector
(No. 1,378,420 issued to Ernest Merritt)
Heavy metal plates, such as thesaides

of a steel vessel, offer practically no re-
sistance to subaqueous sounds. For
this reason the so-called hydrophones
or sound receivers placed under water
for the detection of ships and particu-
larly submarines, readily receive their
impulses even tho at times they were
laced within oil tanks in the vessel.
ut a screen made of an elastic material
acts differently than the rigid sides of
the vessel. For instance, a toy balloon
of thin rubber exerts a very powerful
screening effect The inventor has,
therefore, devised a screen which ke
introduces around a microphone of such
a nature that its walls are of the yield-
ing type. By this means he is able to
cut off substantially all sound by re-
flection and only hears a sharp indica-
tion of sound in a certain direction.

Unsinkable Boat
(No. 1,392,217 issued to Salvatore
Ponzio.)

Hinged to the sides of a vessel some-
what below the normal water line are a
plurality of wing-like structures, upon

which are mounted a number of tanks
or other buoy-like devices. Under or-
dinary circumstances, these wings are
held in an elevated position by means of

cables, trained about windlasses. In
event of a mishap, thesc members are
let down to the surface of the water, in
this way preventing a ship from sinking.
Bars rigidly attached to the vessel to
hold the wing structures in the extended
position are provided for. These are
rigid enough to prevent a collapse of the
wings and incidentally to maintain the
ship on an even keel.

Driving System for Automobites

(No. 1,378,514 issued to Sven R.
Bergman.)

With this arrangement when an auto-
mobile is running alang on level ground,
the engine will be maintained at sub-
stantially constant speed, while the
sneed of the automobile is regulated
by the controller. The invention is
adapted for those automobiles which
employ a gasoline motor to drive a

which generator char,
storage batteries and in turn supplies

generator,

the motors coupled to the rear wheels.
In the past, the storage battery occupied
much space, because the motor was
maintained at constant speed, furnish-
ing power for the rear wheels on ordi-
nary level roads, and at the same time
assisting to charge the storage batteries.
On up grades, the extra power required
was drawn from the storage battery.
_Ijlow. however, the storage battery
“floats” on the line and may be charg-
ing, may be fully charged, or may be
slightly discharging. In case of an in-
crease of load, a load governor opens
the throttle and increases the engine
speed, so that all the surplus load is
not thrown on the battery. In this
way, the battery is always protected
automatically against over-loads and
hence its size does not have to be very
great. At the same timc this met
does not otherwise effect the control of
the automobile.

Plane Landing Apparatus
(No. 1,392,140 issued to Hugo Gerns-
back.)

In this invention which was more

fully described in this magazine during
the period of the world conflict, the in-

ventor provides for a platform of glass,
suitably recessed. Into these recesses,
electro-magnets are disposed, their up-
per surface coming flush with the sur-
face of the platform. When it is desired
to land a seaplane on shipboard for
which this device is particularly adapt-
able, but not necessarily so, an operator
by means of the proper switches ener-

monster 60 inch electro-magnets,
which exert a readily controllable trac-
tive force upon the seaplane, bringin,
it to a stop. Searchlights are provid
for use under the platform so as to illu-
minate the landing area. By simply
reversing the current feed in the electro-
magnets, so that instead of retarding
the action would be an acceleratin
traction, the seaplane can be shot o
from the deck of the vessel. Inorder
to be attracted the bottom of the skids
have iron plates attached.

Auto Sleigh Attachment

(No. 1,392,438 issued to Nordahl O.
Nelson.)

In this device the wheel of an automo-
bile rests in a hollow curved holder, sup-
ported near its ends upon the runner by
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brackets. The holder itsclf is provided
with openings so as to facilitate clean-
ing and eliminating excess weight. The
runner is bent up at its ends. Attached
to the bottom of the runner by means of
bolts, is an anti-skid plate longitudin-
ally grooved and presenting two sharp
edges on either side of the groove, which
cut into the ice or snow. These are de-
tachably mounted and may be replaced
when worn. The entire device is so ar-
ranged that it may be applied to an

bile almost as quickly as skid

aut al
chains can be hooked on.

Signaling by Radiant Means
(No. 1,384,014 issued to Reginald A.
Fessenden.)

This invention relates to a special
form of apparatus which can be used for
signaling by means of radiant impulses.

A tetrahedron or the corner of a cube
of glass having portions of the sides of
the cube which meet together at one
corner, and these sides of the cubes
silvered, could for instance be placed
on the back of a soldier. Then this
man could go forward for scout duty
carrying his full equipment of rifle, etc.
Heis the front signaler. A rear signaler
then swings a projecting lamp over the
terrain keeping his eye at a telescope.
As soon as the beam of the projecting
lamp strikes the reflector, the rear ob-
server sees a flash and knows that the
projecting beam is in_the right direc-
tion. At the same time the fol
signaler sees the flash from the pro-
jecting lamp; the rear signaler then by
‘moving the shutter can call the letter
of the forward signaler several times.
He then leaves the shutter open, and
the forward signaler moves the shutter
which cuts off the beam of reflected
light back to the rear observer, and
thus establishes communication. The
forward signaler does not have to stop
moving in order to communicate with
the rear, the entire apparatus weighs
less than eight ounces and it is claimed
that it cannot get out of order.

Variable Area Wing

(No. 1,392,005 issued to Harlan Davey
Fowler.)

This is a very interesting invention

which makes it possible for the aviator

to change the area of the wings of an

airplane, as well as change its cho
and camber. The principle is cleg:r\y
depicted in the di . B e

the area of the plane, it is possible to
increase the lift of the craft, and start
at a low rate of speed. As the machine
increases in speed, the area of the wing
may be decreased at the will of the op-
erator, thus facilitating much greater
flying speeds. The safety of the oper-
ator in landing is an acknowledged fact,
because of the much decreased landing
speed, when the area of the plane has
been increased. Note particularly that
the general curvature of the wing
changes, even tho the stream-line effect
is maintained.

Thermic Telephone Transmitter

(No. 1,389,242 issued to Pieter de Lange
and Robert Aernout Baron
Van Lynden.)

The joint invention of these two
Netherlanders is an improvement in
thermic telephone transmitters, which
transmitters have the advantage of
being able to stand greater quantities

and of lasting for almost
time. Within a sounding

bolfi=r

lamps suitably arranged

rd all these rotations the red

box are located some very thin con-
ductors. These conductors are slightly
heated, and due to the peculiar arrange-
ment of the sounding box, the sound
penetrating from the outside acts upon
the conductors changing the conduction
of current. The theory of opera
has not been determined with certainty;
it is probable, however, that the alter-
nate compression and rarefaction of air
taking place within the transmitter thru
the action of the sound waves, subjects
the material of the very thin wires to
alternate compression and expansion,
say the inventors, and since the con-
ductivity of the metals depends u
their density, it would seem pla

that the result of change in current
intensity is due to varying resistances
corresponding to the changes in density
of the wires. Another theory advanced
by the inventors is that the rapid com-
pression and rarefaction of air alter-
nately cools and heats the wire, thus
hanging the resi hence the

current.

Signal System
(No. 1,389,061 issued to Daniel J.
McCarthy.)
A novel means of light signaling is
incorporated in this device recently
patented. ted upon a solenoid is

a triangular glass prism. This
may be rorated thru an arc of ')ght';
means of two other solenoids. Three
and bearing
red, green, and yellow colors, are so
connected that when the control for the
green light is switched on, the glass
prism is drawn upward by one solenoid,
and rotated by another so that re-
flection of this light caused by the prism
thru the same external lens open-

ing. In order to change the light to
yellow, it is merely necessary to throw
the switch which incandesces the fila-
ment of the yellow lamp. This inci-
dentally causes a 90 degree rotation of
the prism because of a solenoid con-
nected in series with the lam{;. During
mp, con-

stantly illuminated, is hidden from view
by the opaque back of the triangular
‘prism. Should, however, there by any
ailure in the circuit, or one of the signal
lamps burn out, the prism drops down-
ward, allowing the red rays to show
clearly thru the glass magnifying lens.

Rail Tie
(No. 1,392,146 issued to Roscoe M
Grizzle and Aaron H. Thacker.)
A new railroad tie which promises to
eclipse many now upon the market, in
that it is practically uncreepable, yet

Jwe " o= o

which will permit of the lineal expan-
sion of the rail due to changes in tem-
perature, is the joint invention of the
above named engineers. The metallic
tie upon which the rails rest, has a
hooked end for en‘faging the outer
flange of the rail, and a swinging mem-
ber for engaging the inner edge of the
rail. Independent spring acting

on each exert p upon
the rails holding them rigidly in place.
Cover plates are vided to close the
opening of the ts thru which the
hooked clamps pass, and a method of
releasing the spring mechanism is also
mentioned. In this way it is possible to
gmdly change the rails upon permanent
es.
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Scientific Humor

Can’t See the Point Said the Pinhead.
—*“T'm tired of this,” said the sofa.

“Well, I've been walked upon lately, and
beaten ton,” said the carpet.

“I've been switched,” said the electric
light.

“We've been struck,” said the matches.
. “Well, I'm up against it too,” remarked
the wall paper. ]
© “I'm going to strike,” cried the clock.

“Shut up,” yelled the door.
+ “Cut it out,” shouted the scissors.

Whereupon the gas, getting very angry,
grew hot under the collar, and after flar-
ing up and refusing to throw any light
upon the matter, went out—Stanley
Schock.

Gast.—Mr. Brown (in chemistry class):
“You may recite on either gas or chloro-
”

Student : “May I take ether?”
—Max B. McLaughlin.

Guaranteed.—
A timid middle-
aged lady with
an intense hor-
ror of dentists
has her teeth
put in first
class condition.
The dentist in-
forms her they

f her life without

e.

0 later, the lady
has more trouble with her teeth and goes
to the same dentist.

Old lady in disgust: “I thought you
told me I would never again have trouble
with my teeth, so long as I lived.”

Dentist, perplexed: “I did, Madam, but
I never thought you were going to live
forever.”—Beatrice P. Smith.

This Is No Joke, Says the Joke Edi-
tor.—“Hold your tongue,” said the shoe.
“Lead others,” said the chain.
“Don’t hang around,” said the rope.
“Be self-supporting,” said the suspend-
ers.
“Always keep cool,” said the refrigera-
tor.
“Keep your secrets,” said the phone.
“Never get heated up,” said the test-
tube.
“Learn to see through people,” said the
X-ray.
“Never give a blow-out,” said the fuse.
“Don’t give out,” said the battery.
“Well, ?ll be dinged,” said the bell.
“I’'m on the blink,” said the light.
“I'm right on the tick,” said the watch.
“Well! I'll be swamped,” said the canoe.
“Let me reflect,” said the mirror.
: —Gordon Smith.

Hah! Hah!!—
“Why do you
specialize on giv-
ing your patients
laughing gas?”

“Well, you see
our fees are con-
sidered large, so
when we present
our bill he'll be
in a good humor,

and pay us promptly.”—Raymond I. Long.

So That’s Why They Shoot Holes
Into Our Pocketbooks.—*“Did you know
that most all flowers are armed ?” asked a
student of botany.

“Armed!” exclaimed the other incredu-
ously, “With what?”

“Pistils,” replied the learned one, and
dodged around the corner.—William J.

First Prize, $3.00

worey)  Fahrenheit
or Cent-

' ’%'V?; Goofus past
" ‘ K » away last
A0 QA
L TN

A ' night”
. Bam: “Yeh,
memy =

LAl the poor fel-

low swal-

lowed a

thermometer and died by degrees.”
—Arthur Nelson.

Hot. Thrills.—Ben: “My father makeg
a living giving the public thrills.” jos
Gwen: “An aviator?” .

Ben: “No, a fire alarm salesman
— Glenn i
Stringing Dad.—“Papa will b
strung.”
Resourceful Groom: “That’s .
We'll wire him.”
—No

The Room Was Full, Too.—~The
PENCIL has made quite a few pointed
remarks about the SPONGE being soaked
all day, and the WASTE-BASKET full,
also. The SCISSORS are cutting up, and
the PAPER WEIGHT is trying to hold
them down. The MUCILAGE is stick-
ing around to see the STAMPS get a
good licking in the morning. The INK'S
well, but feels blue because BILL is stuck
on the FILE. The CALENDAR is ex-
pecting to get a month off, and the BLOT-
TER s taking it all in—Robert P. Fish.

Very Plane.—“In one wav the auto is
far ahead of the air

ey

ger Pay

i'ak on electrics, while 75% of car
cal end of the auto business and get

And a Humped Back.—"Inner or: " Why not check up your knowledge

well as the outer peculiarities of ma

tknow. Special advanced training at the

changed from age to age—witness t _'_uke you an Expert Auto Electrician, the

useless appendix, the vanished tail.

do you suppose will be the next cha
“It may be, if Prohibition la

enough, the same process of evol:

x "=
ety - Electrician
provide man with the interior orgw...

camel!”—Wright Field.

E receive daily from on

What We Teach

prd dlc‘;:fl"d -“’”gf‘b‘“h':;’e”-:;e course includes scientific teaching
one or two are available. We desird €Xperiments of electrical operation,

publish only scientific humor a_,,dc.luction, magnetism, regulation, cir-
contributions should be original ifuits, etc. The student has actual prac-

sible. Do not copy jokes from o
or other publications as they have I:

thing of a sciemtific mature.
prize winners. Wrile each joke on
arate sheet and sign your name a

sheet.
postage is included.

al the rate of one dollar each
best joke submitted each month.
joke so as to “‘tse” for the prize,

to each one.

Easy Graft.—“What,” began 1
fessor of agriculture, “is meant by,
ing?” v

“Cutting in where you don’t belong, ai..
sticking there,” replied the son of a prom-
inent politician.—William J. Ladd.

A Secondrate Joke.—'‘How much is
your nitrate of soda?”’ inquired the pros-
pective buyer.

“Just the same as the day rate,” replied
the smart clerk—William J. Ladd. -

'Twould Make
an Iron Cross.
—Smith
did Joi
that big

Bro»
heard S
an iron
tion,
thought
attract
him."—.

Coffrey.
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ice in testing, wiring and adjusting every
no chance heve. By scieniific humdTt Of starting, lighting and ignition
mean only such jokes as comtain ystem; also over-hauling all systems;
Not>aring down and assembling; operating
hem on live motors; trouble shooting on
dress to it. Write only on one live cars; building and repairing of stor-
No letters acknowledged es ; armature winding; farm lighting sys-
; d .is course is advanced work, and will en-
ALl jokes publisht here are rienced mechanics to do better work and

the first prise of three dollareT salaries—to reach the top.

event that o people send in :-Endorsed SChOOI

sum of three dollars in cash will o is included with your enrollment here.
he leaders in this industry, enable us to offer
Ask about this—

FRE

do if I kist you.

Electrician’s
daughter:
would use
hand for insula-
tion and with the
other I would
create a short-circuit by a quick connec-
tion against your cheek.”

—Wealter Rinda.

A Grand Finale.—Musical Professor,
explaining why he had to have his new
car towed in, “It’s like this, the engine
made staccato reports, then the «car
changed keys, and went on four flats, and
it ended up with a grand pause.”"—Allison
Manners.
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not be answered by mail free of charge.

4. If a quick answer is desired by mail, a nominal charge ot 38 cents is made for each question. If the questions entail considerable research
work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions are answered.

metals, engravings, printers’ type composition, et .
’ i ition of copper or other Diagram Ilustra Query No. 1175, Wherein the
:::gla 'il‘l, };l:heeleecltecro‘l%g m on of coppe uerist Wishes Mow to Calculate in the

i d the object which is to plost Manner, the Value of the Unknown Tan-
A. w.,“‘mo@ l;yﬁ':'t,m i o‘t;lmee :ne,te:l in wnx.'for gent C, When the Values A and B are Known.
846
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A. 1. The easiest way of computing the length of
the tangent C is to apply the metrical law fot
solving a right angle triangle. sing this formula
we have: .

C= yB —A?

v 5,160,000
= 2271 ft. for the value of C.

Fre of Storage Batteries

(1176) John H. McGraw, Jersey City, N. J.,
writes the Oracle:

Q. Is it true that if I keep my ignition storage
battery on my automobile fully charged at all times
during the winter, that it will not freeze?

Yes, this is true to a very large extent and
the more the storage battery becomes discharged, the
higher the temperature at which it will freeze. You

+4+ +
—r) ra

freezing Point, Deg. falr:
n'nm_vnl\ ln.!la.f.l [

Specific Gravily

Cut Out This Graphic Curve Showing the Various
Freezing Points of S e Battery Electrolyte, and
Paste It in Your Pocket Note-Book; It Will Come in
Handy. The Care of the Storage Battery on Your
Motor Car is One of the Most Valuable and One of
the Most Important Things to Watch in the Winter
Time. In General, if the Storage Ba is Kept
Well Charged There Will be but Little er of
Free as the Graphic Curve Here Shows;
as the Degree of ? Decreases in Value, the
Point Rises. It Is a Very Good Idea to
Have a Rectifier in Your Garage or Cellar and
in This Way Give the Stongs Battery a Freshening
Charge enever It Drops Below a Certain Value;
Particularly Where the Car is Used but Little, as the
Battery Loses a Certain De of Its Charge per
Week, Even When Standing Idle.

will find a new book by Mr. C. J. Hanks entitled
Storage Balleries, a very useful one for such practical
information, and we are pleased to reproduce here-
with a chart given by him, showing the different
freezing points of storage battery electrolyte at
changing specific gravity values. For example &
1.300 or fully charged specific gravity electrolyte
freezes at 95 degrees below zero Fah., while a battery
normally discharged freezes at a temperature slightly
above zero. You should use a hydrometer syringe to
keep a careful check on the specific gravity of your
battery electrolyte daily during cold weather, as a
battery has been known to become fully discharged
within a few hours, owing to a ground, a short-circuil,
or a severe overload on the battery. If the battery
becomes greatly discharged so that the lights are very
dim and the self-starter motor will not turn over, it
is almost useless to try and recharge the battery fully
by running the engine. The editor has learned thisby
actual experience and knows of one motor car owner
who kept his engine running in the garage all day so
as to drive his charging dynamo on the car, in an at-
tempt to charge up the battery, but no worth while
results were obtained. The battery when fully dis.
charged like this is best removed from the car and
taken to a battery service station, where it can t-e re.
el e, et perhL e & s
nt garage and when the ery ro

shows a state of half charge or less, it is recharged.

-~
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Practical Expert
'_I'ralnlng lnstructlon

Auto MeChanics |

Step Into Bigger Pay

Here is a secret of success. 9 out of 10 auto mechanics are weak on electrics, while 75% of car

troubles come from the electrical end. Moral: Lecarn the clectrical end of the auto business and get

bigger pay. Why putter along knowing only part of the business? Why not check up your knowledge

;lniicli_lieltgzeNyosu{_f]If Efo‘x Iaj ’l§toep szx(i:xg?gi)LBxg-pBy jobs alxl'e open for men who know. Special advanced training at t%e
, in Detroit, the auto center, will ki ici

g e LA r, will make you an Expert Auto Electrician, the

Be An Expert Auto Electrician

Special Course for Ga- ((DETrROIT What We Teach

THE NEART OF TRE AUTO IIDUSTRY
rage Men \ The course includes scientific teaching

More Auto Mechanics must go after the and experiments of electrical operation,

electrical end and master it to meet the need. : : . A .
Everywhere experts are wanted who can tell e m@uctlon, magnetism, regulation, cir-
definitely what is wrong with the electrical stare* % cuits, etc. The student has actual prac-

system of cars, trucks, and tractors, and can tice in testing, wiring and adjusting every
make the repairs properly and quickly. part of starting, lighting and ignition
M. S. A. S. now offers a special Advanced system; also over-hauling all systems;

Electrical Course. This is not elementary in- Js tearing down and assembling; operating

struction but highly .specialized advanced work Conte® U paccessany : 3
for a specific purpose—to train electrical ex- \mm— factores) them on live motors ; trouble shooting on

p;zrts.' So gr;at is thehneed for realdautomotive_ live cars; building and repairing of stor-

electricians that we have increased our training capacity age batteries: armature winding : farm lighti -

and added a big three-story building. Up-to-date electrical tegms. This ,course is advance(gl ’work aggtv‘vligl‘l sg'tsl_
’

equipment is here for you to work on. Expert instructors . .
are here to give you individual instruction. You train head able experienced mechanics to do better work and

and hand in a few weeks. earn better salaries—to reach the top.

Life Scholarship in Factory-Endorsed School

Life membership with privilege of our service free at any time, is included with your enrollment here.
Our position in the center of the Auto Industry, and the co- operation of the leaders in this industry, enable us to offer
quality training at a lower cost than less efficient training is given for. Ask about this—

Big 188-Page Catalog — FREE

MAIL COUPON TODAY

This book tells in detail about M. S. A. S. training, methods and equipment. It
includes letters from graduates telling what this training has enabled them to ‘bt ld ol ol bl

do, and letters from leaders in the auto and tractor industry endorsing our 4 CATALOG COUPON
methods. There is no obligation in sending for this catalog. It will tell &
& MICHIGAN STATE AUTO SCHOOL

you more about the opportunities for trained men in the great automobile busix&ess, N
and what the M. S. A. S. can do for you. It's FREE. Send your name an 661 Auto Bidg., oit, Mich.

address today. Use coupon below or postcard. But write NOW! ..
MICHIGAN STATE AUTO SCHOOL & _iiiioilhemmadar 0 iy i
A. G. ZELLER, President &
The Factory-End'orsed School ..' NAME oottt riaaie e eaaeeenaeneaes .

661 Auto Bidg., 3729 Woodward Ave.
DETROIT, MICHIGAN
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Correspondence
Instruction

Arecent canvass, by an outside interest,
of our students in Ohio showed the re-
markable result of 9634 per cent. thor-
oughly satisfied with the instruction
received.

This unusual showin,
unique features of Y.
and methods.

is due’ to the
. C. A. courses

ul experience in spare-
. A. has followed the per-
sonal method in instruction.

Today, in cor d the particular needs
and aims of each student are carefully considered before
he is enrolled, and he receives the closest kind of per-
sonal D , sympathetic instructor

1 the last.

The United Y. M. C. A. Schools use the latest and
best text-books, so that the courses are always fully
abreast of the times.

No extra charge for supplies. Even drawing instru-
monts are furnished with drawing courses. Nothing extra
to pay but postage on answers sent to your instructor

for review.
broad] ized Students’ Service
takes an active, friendl 4n all

mploy X Xl relat 1 de-
velopment, ete.

The practical courses of the United Y. M. C. A.
8chools are priced at about one-fourth less than courses
of similar scope offered elsewhere. Hence, our slogan:
*““The most service for the least money.’’

Let us help you with your problems and aims, Mark
and_mail tha counon below. Our counsel

D GIEN S SN SN T GRED GRS SN SN

j TNITED Y. M. C. A. SCHOOLS,
1

Department
1 prob-

Dept. 64 J, 875 Lexington Ave., New York City

Please tell me more about the United Y. M. C. A.
Rchools’ service. I am Interested in the position

or home-study course I have marked.

— Assountant ~— Farm Meoter Mo-
— Advertising  Man hanles
= Agrisultural Courses

chanle!

— .Feoreign Languages

~— Applied Psychelogy
hiteet

— Foremanship

|
1
I I
H |
|
H 1
| — Ar — Freshand Dn'll1 l
~— Auto Mechanlo — Hllhvu{"Elllm LU |
1 — =~ Mlustraf
g — Better Letters = Locemotive Operation [
— ke == Machine-8hop Pras-
1 — Construe~ lo®
— Mathematical Courses |
I —8 English == Meochanical Engineer
§  Business Law — Plum 1
— Business Organizae — -;::l'wolluﬂ::-dry 1
on —_ o Operator
1 — Chemistry —Rallread Engineering [
1 — SII" Enginser = Salosman 1
— Clv| o0 — Secretarlal
1= Commorcial Spanish — Steam Engineer 1
I — Conerste Engineer — Stenographer 1
§ — Dairy Farming — Structural Drafting
= Draftsman ~— 8urveyor [§
1 — .Electrician — Yool Deslgning
~— Electrieal Enginoor ~— Trafic Management [ |
]
1 — English Courses ~— Uso of the 8lide §
~— Factory Management —  Rulo
§ — Farm Management :
RS- SR L
l '
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Jazz from the Air

By ROBERT E. LACAULT
(Continued from page 843)

across the Atlantic by radio on the Belin

apparatus. There is no good reason why

the amateur cannot do the same thing for
smaller distances at any time.

. In the very near future, the amateur

in New York will buy the first copy of a

New York newspaper, wrap it around his

cylinder, and send out a whole sheet by

radio. A thousand miles away, another
amateur will have a receiving machine
that will reproduce the printed page, type,

ictures, and all in less than a half hour.

his is a thing impossible to do by or-
dinary wireless telegraphy, if every word
had to be transmitted. The radio picture
transmission solves all this. Thus, in
time, a great piece of news ‘‘breaking’ in
the city, will be sent broadcast by the
enterprising amateur, who will send the
entire front page of the newspaper, for
instance, and the radio facsimile can then
be exhibited in a distant town from 18 to

24 hours in advance of the receipt of the

actual newspaper.

All this is not a mere dream, but it
already has been accomplished to-day. It
is up to the amateur to make the thing
popular.

Of course, I realize when I speak to you
from the Westinghouse Station in Newark,
N. J., that this is quite a wonderful feat,
considering also the fact that thousands of
you fellows are listening. But this is only
the beginning. The V&estinghouse people
are now trying to induce the American
Telephone and Telegraph Company to make
it possible for other speakers, as well as
myself, to speak to you hereafter, not from
Newark, but from our own homes. This
will be done by using the ordinary telephone.
In the future all I will have to do, is to call
up the Newark Broadcasting Station, and
my voice, relayed and amplified, will be
sent out to you by radio. So, if I have not
bored you to death to-night, by this some-
what wild and rambling talk, I may be with
you again in the not too distant future.

As this talk is somewhat in the way of
an experiment, I trust that all of you who
have heard me to-night will be good enough
to send me a postal card or a letter advising
me just how my voice came in, and how
you like the idea of a radio lecture. You
may address me as usual at 233 Fulton
Street, New York City.

Before I close, I must tell you of some-
thing that has been worrying me all the
time I was speaking, and that is that this
speech is eternal. Some months ago, in one
of my editorials, I mentioned the fact that
radio waves are eternal, as are light waves;
they travel according to our present con-
ception out into the ether, and through
space at the rate of 186,000 miles a second.
We see to-day the light waves shot off by
some far away star, which light may have
originated from that star perhaps 10,000 or
100,000 years ago. And those li%ht' ral):s
are just coming down to us now. It is the
same with radio waves.

As I speak, these waves go out into
eternity, never to return, never stopping,
ever traveling onward. The thought is ap-
palling that while I speak here my voice
may be heard 100,000 years from now on
some distant planet, belonging to it sown
little solar system. For to believe that there
is intelligence only upon this earth is
grotesque, and rather foolish. Equally

appalling is the idea that if my message is.

received 100,000 years hence on that other

lanet, and if they succeed in deciphering
it, how they will laugh, and hold their sides
over my feeble mutterings which I am
shooting out to them to-night.

I thank you.

As may be noted in one of the last
paragraphs, Mr. Gernsback requested his
audience to advise him as to how far and
how loud his voice was heard. During the

. e 4 ettt o s | -
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following week an avalanche of cards and
letters came in from listeners who enjoyed
the lecture, asking for more Radio tal{u; of
the same kind. We were surprised to learn
how many persons enjoyed it and we were
pleased to note that several of the station
owners mentioned the fact that their families
as well as themselves had enjoyed the lecture
as much as the concerts, which are being sent
every evening, thanks to a loud talker,
rendering the voice almost as loud as if the
lecturer was himself in the room.

This broadcasting of lectures opens a new
era in educating people, and it becomes
possible for a scientist to speak at the same
time to several thousand persons who other-
wise could not attend the lecture, being too
far away, and the number of seats in the
lecture room being too limited. With suit-
able receiving apparatus, the voice may be
heard plainly and very clearly, in fact free
of certain noises which are often heard in the
ordinary phone, using a line, and with a loud
talker connected to an amplifier, such a
volume of sound is obtained that it is possible
for a very large audience to listen to the
lecture beinﬁ sent. The loud talker in this
case takes the place of the lecturer himself,
who is, so to speak, ‘‘multiplied.”

To e(five an idea of what may be accom-

lished along this line, we can mention the

agnavox Telemegaphone, which, when
used with the proper type of amplifier, pro-
duces suth a volume of sound that it may be
heard more than a mile away. If installed in
a public place in every town within the range
of the transmitting Radiophone station, it is
easy to imagine how many people ¢an hear
the voice of the lecturer at the same time,
assuming that the audience listening around

_each Telemegaphone is composed of 1,000 to

2,000 people

Such an installation would prove useful in
any community, for, with the broadcasting
by Radio telephone of the news, the market
reports, the correct time, lectures, concerts,
etc., almost everybody in a small town could
hear this every day and take advantage of the .
interesting part oly the broadcasting program.
For instance, the jeweler would get the cor-
rect time within one-hundredth of a second,
sent twice a day, and adjust his clocks and
watches; the farmer would receive every day
the market reports concerning his particular
kind of business; everybody could listen to
the last news before they appear in print in
the local papers, and occasionally the kiddies
could listen to the fairy tales sent for their
benefit.

However, it is not necessary for you to wait
until such an installation is made in the town;
you can install right now, a Radio receiving
set for your personal use and take advantage
of the free transmission which is constantly
in the air. At the present time, several
Radiophone broadcasting stations are in
operation practically all day, until 10.00 -
o'clock in the evening. Such stations are
installed at Pittsburgh, Pa., Newark, N. J.,
Springfield, Mass., and Chicago, Ill., the last
mentioned station being installed on the roof
of the Opera Theatre and used every evening
to broadcast the singing and playing picked
up from the stage by several microphones.

Everybody can take advantage of these
transmissions, for it isnot necessary to ask
any permission for the installation of a re-
ceiving set to pick up the very interesting
transmissions being sent every day.

To receive Radiophone transmissions, the
same equipment used for Radio telegraphy
is needed and may consist of a very simple
apparatus, if it is to be used within a few
miles of the transmitting station. At the
present time, some complete outfits are avail-
able, and the manufacturers are designi
some new sets,.especially for the purpose of
receiving Radio concerts. The demand being

(Continued on page 850)
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~ Mfyou cant check #eBlack Gircle

And in Six Months I'll Train You To Be a Draftsman
And Help YouFind a Job at $45.00 to a $100.00 a Week

Send this (oupon now

Columbia School of Drafting, Dept. 1611, 14th and T Streets, N. W.,
Washington, D. C.

Without obligation to me, please send me your Illustrated Book on
Drafting, telling how I can secure your complete home study course g
and personal help in securing a position as draftsman, and enter my §
name for a Free Subscription to “The Compass.”

Name ..ottt ittt it retenueaseesecosaseasoonnnnssasnnses

)

LEARN DRAFTING s .5

FREE
DRAFTING
OUTFIT

We give you free—this profes-
sional drawing outfit. It’s yours
to keep.

Get the RIGHT training. I stand personally in back of the
Columbia School of Drafting. You spend no time in unnecessary
theories. You start on actual drawing work the day you receive
your first lesson.

PROMOTION IS QUICK. I'LL QUALIFY YOU for a high-
salaried position in the drafting field and keep you in touch with
openings for draftsmen in the big machine shops, industrial
plants and United States Government Departments. Men who
start as Draftsmen are often advanced to Chief Draftsmen, Chief
Engineers, Production Managers and so on.

SUCCESS CALLS MEN OF ACTION ONLY. Show that you
are a man of action. Tear the coupon off and mail it right now.
The Coupon Brings You

OUR FREE BOOKLET—“YOUR FUTURE IN DRAFTING," and
particulars of our Home Study Course.

COLUMBIA SCHOOL OF DRAFTING

Roy C. Claflin, Pres.,
Dept. 1611, 14th & T Sts., N. W.. ... . Washington, D. C.
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Start the New Year Right
Does 1922 Mean Success or Failure?

Itisup to
you right
now to de-
cide. If you
had started
right one
year ago you
would be on
the high
road to suc-
cess this
minutey
Don’t let an-
other year
pass by. It
iswithin
your power
to make
yourself
what you
will. Let this
be the be-
ginning of a
new life and

a better one.
I Will Give Yeu
Wealth—H ealth—
and H appiness.

I will take
that body of
yours an
make it phys-

Latest photograph of

ically perfect.  EARLE E. LIEDERMAN

I will make a new man of you. I will fill out
our chest so that every breath means increased
f;fe, purifying your blood and sending vim and
vitality throughout your entire system. I will
broaden your shoulders, and give you the_large
muscular’ arms and legs of an athlete. I will
strengthen your back and every vital organ
within you. You will be bubbling over with life,
having the keen, alert brain, the bright, flashing
eyes and the spring and stcp of youth. Passers
by will stop and admire you for your physical
make up; and you will be the favorite in both
the business and social world—you will be a
leader of men, and the good things in life will
naturally come your way.

I CHALLENGE THE WORLD

If a man stood on the house-tops and shouted
to the people that he was the strongest man on
earth, 1t would avail him nothing. Someone
would make him come down and prove it. But
records speak for themselves. I will gladly show
anyone personal letters from the leading strong
men in the world today that my course is abso-
lutely the best and the quickest to acquire
physical perfection. Come on then and make
me prove it—I like it. I have the means of
making (ou a perfect physical specimen of man-
hood, of making you a successful leader of men.
You will be a credit to your community. I have
done this for thousands of others. What I have
done for them I will do for you. I don’t care
what tin:m:' present condition is. The weaker you
are, the more noticeable the results, Come on
then. START THE NEW YEAR RIGHT.

Send for My New Book
“MUSCULAR DEVELOPMENT”
IT IS FREE

It tells the sccret. Handsomely illustrated with
26 full-page hotographs of myself and some of
the world’s best athletes whom I have trained.
Also contains full particulars of my splendid
offer to you. The valuable book and special
offer will be sent on receipt of only 10c stamps
or_coin, to cover cost of wrapping and mailing.

Don’t miss this opportunity. Sit right down
now and fill in the coupon, The sooner you
get started on the road to health the easier it
will be to reach perfect manhood. Don't drag
along one day longer—mail the coupon today.

EARLE E. LIEDERMAN
Department 201, 308 Broadway. _New York.
EARLE E. LIEDERMAN,

Dept. 201, 305 Broadway, New York City.

Dear Sir:—I enclose herewith 10 cents, for
which you are to send me, without any obliga-
tion on my part whatever, a copy of your latest
book, ‘“Muscular Devolopment ” (Please write
or print plainly.)
Name.cceecesescssssscsscssssssnscsscccsssssns
Address...coeeeeccsassscasasssoccsccscsecscss
Cityivennnnns State........cen0n

sessscsecacsne
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Jazz from the Air
(Continued from page 848)

Baseball ‘“Movie’’
Scoreboard
(Continned from page 805)

great, the supply needs to be very large and
every manufacturer turning out new instru-
ments, the competition will bring down the
prices. This effect already has been felt on
the market and it is possible to-day to buy a
good receiving set for a reasonable price.
Some enterprising firms use another sys-
tem; they deliver and install a receiver in
your home, absolutely free of charge and let
you listen in for a day so that you can see how
the signals are coming in, right in your home.
The following day, the firm takes either the
set back, or its price, leaving it where it is.
This form of advertising is undoubtedly the
best, for it shows to the buyer how it works
and what can be heard with it, while if the
set is bought in a Radio store, the customer
often wonders how it will work at home.
In several Radio stores, the display in the
windows are of a new style and instead of a
quantity of parteé and various instruments, a
complete receiver, including the antenna and
ground connection, is placed alone in the
window, with a large sign explaining that
with this apparatus the news, the music and
all that is g?oadcasted by radiophone and
radio telegraph may be heard. The program
of the broadcasting is also given, in some
cases, and a label on each part of the ap-
paratus indicates what it is used for. This
display attracts much attention and several
persons who never sto&ped before to look at
this window, now take an interest in it.
This is the proof that Radio is becoming
more i)opular every day; then, why don't
YOU listen to the Radiophone also? You
will find much pleasure during the winter
evenings listening to the invisible lecturers
and singers. Now is the time to instail a
Radio set and if you do so, we are sure you
will never regret 1t. -

COAL SUBSTITUTE FROM WASTE
CULM AND PITCH

A coal substitute, made by coking a

wet [ Drojectors
lenses each in addition to holding a
sketch of a baseball player in different
poses.
pitcher throwing a ball to home plate,
a series of photos of the pitcher in
motion are flashed with great rapid-
ity upon the screen, all upon the same
spot.
or 10 pictures of various positions as-
sumed by the %’itcher flashed upon the
screen with suc

the fact that the lamps in back of their
respective projectors and slides have
been
guished, give the effect of a motion pic-
ture.
and every one of the players and at any
point in the game, various actions may
take place—such as slides, walking off,
playing between bases, etc.
six or seven attendants each operating
two switches which control the lights
for different operations.

containing the necessary

In order then to show the

This means then, that the 8
great rapidity, due to

rapidly illuminated and extin-

Such action takes place with each

There are

In addition Mr. Coleman has developed

an advertising sign which is on a different
principle entirely, Several people are to
be seen walking toward a store and they
are supposed to hear music or to be at-
tracted by some other agency.
them enter the store and walk away again
seeming perfectly satisfied. Words are

Some of

flashed upon the sign and the action
takes place with remarkable rapidity.

This sign is small enough to be applied

anywhere and will, without a doubt, stop
hundreds of customers or passersby be-
cause it is in reality a colored motion
picture which requires absolutely no at-
tendant.

We have mentioned the achievements of
the great “Baby Ruth”, as the fans call
him, but this was before the action of
Judge Landis, and the player was still in
the game.

mixture of culm or waste anthracite coal
and coal-tar pitch or other bitumens, was
described by Y)onald Markle, of Hazelton,
Pa., at the meeting of the American In-
stitute of Mining and Metallurgical Engi-
neers in Wilkes-Barre, Pa.

This new product, which has been
named anthracoal, is said to be superior
to coke. Tests reported indicate that it is
denser, harder, tougher and stronger than |
coke, and that when struck with a ham-

SEXUAL_‘!
KNOWLEDGE

320 Pages ILLUSTRATED Clo
By Winfleld Scott Hall, M.D., Ph.D.

SEXFACTSMADEPLAIN

t every young man X

-r;' ’;;l,nt wife r ;.‘c’

parent
an

$1.00 Table ontents and commendations

mer or passed thru crushing rolls, it
breaks with an irregular fracture, similar
to anthacite, but with very little fine ma-
terial such as produces waste.

Anthracoal can be made in a coke oven
upon the same large scale as bituminous
coke, and can be produced with little
greater expense; thercfore, it should prove
a tremendous factor in utilizing the an-
thracite culm now going to waste. Its
commercial development is the outcome

—Postpaid on regquest )
Mailed in AMERICAN PUB. CO. K‘
plain wrapper 148 Winston Bldg.,

of experiments made in 1914, in the
chemistry laboratory at Lehigh Univer-
sity, said Mr. Markle. Tests made to
duplicate, as far as possible, actual com-
mercial conditions indicate that the process
is practicable and the only difficulties en-
countered are of a mechanical nature that
can be remedied and that anthracoal has
demonstrated, by tests and actual use, its
excellent qualities as a domestic fuel. Sev-
eral carloads of anthracoal were shipt to
different retail dealers, who reported that
the customers were satisfied with the
product and had no difficulty in burning
it. Also, anthracoal commanded the same
price as the best anthracite, and the cus-
tomers to whom it was sold asked for
more.
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furnished with our course. You learn at home by the aid
of these Four Wonderful Inventions that have helped eight

thousand other men to better-paying positions. Address. ..ovevnnnnecennns
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Dept. 31 Radio Headquarters Washington, D. C. ciy

www americanradiohistorv. com

851

emes0scecccosccmeccce

................... eeees Stateiccccccccases


www.americanradiohistory.com

B52

Science amd Inventson for Januery, 1922

Your Chance
Has Come!

IT’S HERE NOW—TODAY !!

BECOME A WIREMAN
AND EARN $100 A WEEK

It is the easiest branch to learn
and one of the most profitable in
the electrical industry.

Thousands of young men have
become expert wiremen and elec-
trical contractors by mastering the
simple rules given in ¢‘‘Standard
Wiring.”

So simple that a‘ school boy can
understand, yet so complete and
thorough that all the leading wire-
men and contractors use it in
preference to any other book.
There will be more houses wired
during the coming year than ever
before in the history of this coun-

Evéry one who knows the simple
rules given in ‘‘Standard Wiring”
is sure of a steady job.

The National Authority for
27 Years
Over 500,000 sold

This latest edition contains over twice the
amount of useful information ever before Y:b-
lished. The National Electrical Code explained
and illustrated. New illustrated chapters on
Outside Wiring and Inside Wiring for all
systems for both direct and alterna cur-
rents; House and Residence Wiring, Garage
Wiring, Theatre and Moving Picture House
Wiring, Marine Wiring, Electric Sign Wiring.

How to install, operate and care for Gener-
ators, Motors, Storage Batteries, Meters,
Electric Ranges and every kind of wiring de-
vice for light, heat and power. How to secure
the pro illumination for every condition;
latest hf::rda lamp data; 250 electric terms and
their definition and values; the complete Me-
tric system; fifty-two of the latest tables on
wires and wiring; all dimensions, weights and
capacities of wires and cables for copper,
brass and iron; tables, showing at a glance,
and without any figuring, the right size of
wire for power or lighting jobs for any capacity,
horse-power.

The Only Up-To-Date Book Published
Sent Post Paid on Receipt of $3.00

H. C. CUSHING, ]Jr.
8 West 40th St., New York, N.Y.

The Solomobile—
How to Build It

By WILLIAM J. BEACH
(Continued from page 836)

R r T e——

In addition to the switch a carburetor
regulator is mounted on the hatch, which
is a graduated disc having a 3’ rod ex-
tending thru it, and down to the carburetor
where it engages in a slot made in the
needle-valve regulator proper; the upper
end of the rod has a knurled cap and pointer
so that by turning the knurled cap, the
needle-valve is adjusted and the most suit-
able mixture readily arrived at, at all
times even while astride the machine and
without the necessity of removing the hatch
or placing the hand near the hot motor.

sheet of metal, preferably galvanized
iron, is fitted from the rear of the deck
around the curved back of the body and
fastened with round-head screws; the bot-
tom of this metal cover has a spring clip
attached to it so that the stand may be
held clear of the ground when not in use.

Underneath the body and at the forward
end another similar sheet of metal is secured
having a series of louvres cut in it and bent
so that they will collect the air and deflect
it to the motor.

Foot-boards are attached on each side of
the body at any desired place according to
the rider's own idea of leg comfort; one of
these foot rests is provided with a pedal
which operates a brake situated on the rear
wheel.

The wheels and front mud guard are
standard and easily obtainable. The wheels
are 20" in diameter and fitted with 2"’ tires
and inner tubes.

The fork is a reconstructed heavy bicycle
fork provided with shock absorbers of a
very simple design, which really do not re-
quire any detailed description as the draw-
ings explain the simple arrangement.

he gas control and compression release
is by Bowden (flexible) cable which is led
from the motor along one of the stringers
inside the body, then up thru a small hole
in the deck, then to the handle bars where
the control levers are fulcrumed.

A Ship That Steers
Itself
! (Continued from page 807)

magnetic compass, with its respective
correcting devices, which compensate
for other disturbing metallic factors
within the room,

The rudder of the vessel is controlled
by two large electric motors which con-
nect by means of a worm and sector
with the rudder head. Hence very little
effort is required on the part of the pilot
to control the rudder, whether the gyro-
compass is being used or not.

In addition to the various telephones
and speaking tubes, the vessel is equipt
with a novel fire alarm annunciator.
The second officer explained how this
operates. “This annunciator is regula-
tive and may be set for any desired tem-
perature. A number of small drops are
so arranged that shou'd fire start below
deck or in any stateroom, a trip would
release the cover to the automatic drop,
thus indicating the presence of fire. At
the same time an alarm sounds. The
Captain or the pilot then directs the
fire-fighters to the room. Altho the
clanging alarm its=lf can be turned off,
it is absolutely imr possible to reset the
annunciator and firget the location of
the fire. Incidentally, should fire break
out in another part of the vessel, the
alarm would again ring and another

drop would expose a number or letter.

www americanradiohistorv. com
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FREE sz

BE INDEPENDENT
Become a Doctor of Chiropractic

THIS is an Unequalled opportunity
to become a Doctor of Chiro-
practic. Tuition may be paid on easy
terms. A Full Course in X-Ray
Work included in our Complete
Course. Day and Evening Ses-
sions. NO REGENTS' COUNTS
ARE REQUIRED NOW.

For a limited period only we are

able to offer these scholarships.

Enroll now and save $200.
This most sensible Science is helping thou-
sands to Health who had been given up to
die. Investigate this Modern but most
Efficient Health Science.

Call or wrile for information

DR. A. J. NEWMAN
Chief Clinician
New York State College of Chiropractic, Inc.
127 University Place, New York, Corner 14&th St.

Brooklyn Office, 301 Stone Street: Phone
Glenmore 2410

The Technical
or Scientific

Book You Need

Turn to our 96-page catalog and find just the
book you need on any scientific or practical
subject—the latest book by the best author.
This is the most complete catalog of its kind
issued. You'll refer to it constantly in your
work. Only 380 copies remain.,

With the catalog will be sent the supplements
for 1919 and 1920 and new 32-page book
list for 1921. Prices are not yet entirely
stabilized, but those in the supplements
will be 809, correct. If there is any change
in r'lee you will be notified before your
order is filled.

Send for catalog today. It's free. There
will be no obligation for you to buy, and we
'tntt you to know our extensive book depart-
ment.

SCIENTIFIC AMERICAN PUBLISHING CO.
MUNN & CO. I
230 Broadway New York City

LéARN PIANO—AT HOME
We train you to play piano in JAZZ BANDS, THEA-
TERS, MOVING PICTURE HOUSES, ORCHESTRAS, -

ete.

We teach POPULAR, RAGTIME, JAZZ and STAND-
ARD PIANO PLAYING by our very easy mail method.
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granted. Write for FREE Booklet:

First National Conservatory of Music
1416 Broadway, Suite 3a, New York City
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Popular Astronomy
By ISABEL M. LEWIS, M.A.

(Continued from page 830)

time obscured by vapors. Most lunar ob-
serving is done—necessarily—with smaller
instruments because the majority of astron-
omers appear to be of the opinion that the
moon is a dead world, and those who are in
charge of powerful telescopes seem to feel
that other fields of research will prove more
fruitful. Possibly it is for this reason that
we know so little about our nearest neighbor
in space! There are more unsolved problems
confronting us here on the moon than there
are among the distant stars.

Geologists tell us that more oxygen is to
be found in the first six feet of the earth’s
crust than in all of the atmosphere above.
May oxygen not exist then in the surface
rocks of the moon as well?

Volcanic action, we are told, is primarily
an escape of gases from the interior, chiefly
hydrogen, nitrogen, hydro-carbons, sulfur,
and various compounds, as well as vast
quantities of steam. Beneath the surface
chemical change is continually taking place
which results in the release of an enormous
amount of heat. Energy is sometimes re-
leased sometimes stored up by these chem-
ical changes. Some gases mentioned above
combine with the oxygen in the surface
rocks and heat is evolved. We are all aware
of the fact that the temperature increases
about one degree Fahrenheit for every
hundred feet of descent at the earth’s sur-
face. That there is great inherent heat in
the earth's surface crust no one denies.
Why not conceivably in the moon's surface
crust as well? :

Volcanic action implies the presence of
water beneath the surface and tho water
cannot exist as such on the surface of the
moon owing to the absence of an at-
mosphere, there is no reason why the ice
and snow and hoar-frost that do undoubt-
edly exist there, cannot be changed into
water at points where they come in contact
with the interior heat of the moon in cracks
and crevices and low-lying districts. This
seepage of water into tEe surface rocks
would supply the means for promoting vol-
canic activity on the moon today. Some of
this water would be expelled again in the
form of steam from volcanic vents, which
would be transformed almost immediately
into hoar-frost, snow, and ice and so the
cycle of change would be maintained.

It should be borne in mind that only vol-
canic activity on an enormous scale would
be plainly visible to us even with the power-
ful telescopes at our command. Ordinary
eruptions such as occur on our own planet
would be very difficult to detect. Since the
escaping vapors would rapidly pass into the
solid state and settle down upon the flanks
of-the crater-cones or vents, we would ob-
serve in feneral little if any change in an
object unless we chanced to be looking at it
at the time of the eruption, when it might
anmr to be temporarily obscured by a veil
o va(rors. What are the chances that we
would be carefully observing at the precise
time of an eruption, a minute marking, two
or three miles in diameter—say, on a sur-
face as large as all of North America, a
surface that is covered with some 30,000
charted craters, numberless crater-pits,
streaks, rays, spots, clefts and rills in in-
tricate systems, mountain chains and valleys
and a mass of intricate detail?

If we were looking at the earth from the
moon with the aid of a powerful telescope
would we be apt to notice an eruption of
Vesuvius or Katmai or Mauna Loa? Objects
four or five miles in diameter would appear
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Learn Electricity

Electric Ice SKkates
the Latest

By H. Gernsback and H. W, Secor.)
(Continued from page 833

A reasonable reduction ratio has been
calculated for the gears here shown,
so as to be compatible with a speed of
about 10 miles per hour, when the elec-
tric motor rotates at 2,500 or 2,800
R.P.M. The gear on the motor should
have 6 teeth and the jack shaft gear
meshing with it, about 36 teeth. On the
jack shaft alongside of the 36 tooth gear
is placed a six tooth or similar small
sprocket wheel; a chain connects this
small sprocket with a larger one having
about 12 teeth, which is mounted rigidly
on the shaft suﬁporting the spiked ice
wheel. The spiked wheel should have
an approximate diameter of 6 inches
overall, and the spikes should of course
be made of steel hardened to a fair de-
gree, otherwise they will wear consider-
ably after a time. Where steel is not
available, ordinary wrought iron bar,
such as that to be found in any black-
smith’s shop or machine supply house,
may be used and the spikes after being
ground or forged into shape, can be
hardened quite nicely by heating to a
cherry red and then plunging into melted
cyanide of potassium. You will have to
talk like a “Dutch Uncle” to your drug-
gist in order to obtain a small quantity
of this cyanide of potassium, and con
vince him of just what you are going t
do with it, for it is a deadly poison. I
you have a blacksmith or machinis
make the spikes for you, he will tak:
care of the hardening himself of course
There are several ways of making thes
spikes as they do not have to be rounc
at all, a pyramid shape being very good

- and lending itself well to forging opera
tions. The disk on which the spikes ar
mounted, may consist of a sheet of 14-incl
iron having a 4 inch by !4 inch iro
band riveted to the disk by means o
right angle brackets, the teeth then be
ing riveted into the band. Another wa;
would be to use just the steel disk an:
rivet the teeth into holes near its perif
cry, by turning the base of the teeth a.
right angles. The teeth should measure
about 1 inch in length, and be about %4
inch in diameter at their base, and the
teeth spaced about 1 inch apart. In
some cases two rows of teeth are used
on motor driven ice speeders, staggering
the teeth so that those in one row fall
opposite the gaps between the teeth in
the adjacent row.

The supports for the jack shaft sup-
porting the small sprocket wheel and
36 tooth gear, which may be of brass
or iron (which gears are procurable
from a dealer in gears, or else from some
old phonograph or other machinery),
should be made of a wrought iron bar
measuring about 1 x 134 inches, and of
suitable height to allow the gears to
clear the base. The two angle-iron
brackets supporting the spiked wheel
forward, are bent to the shape desired
by heating red hot and dressing to the
proper shape on an anvil. A blacksmith
can do this for you while you are think-
ing about it, at slight cost. This angle
iron should measure about 1 x 1 x 4
inch thick. The tie bar connecting the
rear of the base with one of the skates
so as to help in steering the ma-
chine, may be made of a light piece
of wrought iron measuring, say, % x 1§
inch. This tie bar might be joined
across the two skates and the rear of the
base, but it is preferable to leave the
one skate free for braking.

o8 A
“This Wonderf IIL

== . a3
~~NewQuick Way. -

At Home in Y our SpareTime

VERY year hundreds of young
men from all over the world
come to the residence school of the
School of Engineering of

Free Use of Special
Electrical Apparatus

These wonderful cleverly

Milwaukee to learn elec-
tricity in all its phases.
Yet we know that there
are thousands of ambi-
tious men everywhere who

Just Like
Going to
School

constructed instrument boards
—equipped with actual, prac-
tical electrical apparatus—are
furnished absolutely free to
each student while studying.
These laboratories are not

toys—but include the same in-

aspire to big jobs in the

great field of electricity, but who can-

ir present
school. It
rain these
it this ex-
division

been
ed.

"e knew
from our
long ex-

perience
that the
ordinary

1 of teach-

P Iaboratory equizment ©-™ electricity

the fres use of which s gven by home-

;:"m“:)’?"' @ire A stud y meth-
ods would not measure up to the high
standards set by the School of Engi-
neering of Milwaukee. And so, this
unique, new plan of giving each stu-
dent free use of a complete home-
laboratory system of actual working
electrical equipment was conceived.

We know that it is the only practical

way to learn electricity at home!

America’s Greatest
Electrical School Brought

to Your Home!

On this plan you can now secure almost
every advantage of America’s Greatest
Institution of Electrical Education right
in your own home! In this way this
famous school now gives the most thor-
ough, practical, intensive home-study
course in electricity ever offered! It is
a specialized, graded course, built up on
the most advanced ideas of electrical in-
struction. Thorough, yet simple texts—
graphically illustrated, give the electrical
principles which logically parallel the
practical experience gained in using the
instrument boards. This amazing new
method of extension instruction quickly
makes any ambitious man a high-salaried,
electrical expert!
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struments and devices which
the electrical man meets with in every-
day work.

You Can Fill One of These
Big Pay Jobs

The field of opportunity for the well
trained electrical man is practically unlim-
ited. Billions of dollars are invested in
this great industry. Thousands of men
are employed in it—but the demand today
is for men who are trained specialists.
These men command handsome salaries—
$2,500 to $6,000 and up to $10,000 a year
and more. Why don't you get into this
fascinating, highly paid field of work?

Write Quick for
Big FRE E Book

Write quick
free book fully
this astonish-
ing new plan.
Tells also
about Consul-
tation Privi-
leges with our
great staff of.
electrical exp
Free Employ:
Bureau and ¢
special ser
Don't delay! .
the coupon nov

The Milwaukee Schooi of Engineering is the largest
and best equipped electrical school in the U.S. We have
1500 students who are now taking residence courses-

EXTENSION DIVISION

GCHADL of ENGINEERING

of Milwaukea
Dept. 1H, 137-147 Broadway, Milwaukee, Wis.
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Extensien Divisien

Scheel of Engineering of Milwaukee. .
Dept. | H, 137-147 Breadway, Milwaukes, Wissonsin
Please send me free and without any obligation on my
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Do You Want
A Better Job?

HE only difference between success and failure
is a matter of training. Edison and Steinmetz
and Schwab and Vanderlip and Thayer and
‘Wanamaker—these men did not reach their present
success through luck or chance.

They got into the work for which they were
best fitted—and then trained themselves to
know more about their jobs than anyone else.
When opportunity came—as it always comes—
these men were ready to grasp it and tum it
into fame and dollars.

You have just as a chance to succeed as these
men had—perhaps better! Go:j posi,t‘ilons ue“dwm
waiting for trained men—positions that you can get
if you train yourself to deserve them.

You can secure this training easily and quickly
at home through spare-time study with the
International Correspondence Schools, just as
s0 many other men bave done. The I. C. S.
way is the practical way—the fascinating way

All that we ask is this:—Fill out the coupon
below and mail it to Scranton. This doesn’t &m
you in the least—but it will bring you full informa-
tion about the I..C. S. Today is the day to send in
that coupon. “Tomorrow never comes.”
m———yZAR OUT HEARK ™= o= cmme s
INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6318-B B8CRANTON, PA.
Without cost or ob! please explain how I ean
g i B el g, A St

ELEC., ENGINEER BUSINESS MANAG"
B B MaNaGu'D
Rt b ™ | v
Talopons Work LOATRATING

CAL ENGR. Show Card & Sign Ptg.
Moo tne hop Fractios Becreta
Toclmakee ‘ Basinens Correspondent

us!

Gas_Engine ting BOOKKEEPER

EN Sumg: & Typist
and "'E%'Ei Cert. . Accountant
FOR’N or X TRAFFIC MANAGER
STATIONARY ENGRY tant
Marine ineer’

Contractor and_Bulid Com,_School_Sub:
Contractor and Budi |H Civir senvicy =

oty g o P N
PLOMBING & HEATG |[] Maematios
Sheet Metal Wocrlhc ] Navi ::lt.lon
Text. Oversoer or Bupt Agriculture
CHEMIST Poultry l B Spanish
Pharmacy Banking Teacher
Name.
T-1-an
Btreet
and No.
cl" - State.
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The sprocket wheels and bicycle chain
used may be obtained from an old bi-
cycle or from a cycle repair shop. The
starting motor from an old automobile
might be used in building such a ma-
chine as this, but it develops more power
than is compatible with the battery that
can be carried. As such auto starting
motors develop as high as ¥4 H.P. and
will spin a 6 or 8 cylinder engine, which
a strong man can hardly turn over, one
has to remember at all times that a
tremendous amount of electrical energy
is taken, proportionately speaking, from
the storage battery. Such a motor will
take from 300 to 500 amperes from a
battery and think nothing of it. The
battery does the “thinking.”

The wiring of the control switch and
of the battery and motor is quite im-
portant, and care should be exercised so
as not to choose too small a wire, or
else there will be too great a voltage
drop and heating of the wire, and most
important of all, the motor will not be
able to obtain the necessary current to
develop its rated H.P. In general for
a 1/10th H.P.,, 6 volt battery motor,
about No. 12 rubber covered copper
wire should be used, and a test should
be made with an ammeter and volt-meter
to see that the motor is deriving its
proper voltage and current, and noting
when this does occur whether the wires
get warm or not. Under proper operat-
ing conditions, these wires should not
get noticeably warm at all. The speed
controller may be composed of a few
coils of iron or German silver resistance
wire about No. 18 gage, connected to a
series of switch points in the usual man-
ner to form a rheostat.

Where a 1/10th or %th H.P.,, low
voltage motor is not obtainable, two
1/20th or 1/15th H.P., 6 volt motors
may be used, placing one of them on
either side of the 36 tooth gear, or else
one above the other, each adding their
quota of mechanical power to the driving
shaft.

Speaking of the mileage that can be
negotiated with a 1/10th H.P. outfit as
already outlined, we may figure this out
as follows: A 1/10th H.P. e’ectric motor
will require about 150 watts, as its ef-
ficiency is only about 50 per cent. As
the current is found by dividing the
watts by the voltage available, we ascer-
tain that about 20 to 25 amperes will
be taken from the battery when the
motor is developing its rated H.P.
Thus, if under favorable conditions and
skating with the wind, we figure on let
us say, a speed of 15 miles per hour, then
with a 60 ampere-hour battery, the
skater should be able, theoretically, to
obtain three times 15, or 45 miles. With
an 80 A.H. battery, we might call the
range 4 x 15, or 60 miles, and with a
100 A.H. battery, 5 x 15, or 75 miles for
the five hours of skating available from
this size battery. Actua!ly, however, the
storage battery will not perform in just
this fashion, as the normal discharge
rate for lead plate cells is 8 hours and,
therefore, the current rate for these 8
hours is (for a 60 A.H. battery), about
8 amperes and not 20 amperes. When
you discharge a storage battery let us
say in three hours, instead of in eight
hours, the total A.H. capacity of the
battery or also the watts output, is lower
than that obtained when we are careful
to distribute the load, so that it will
spread over 8 hours before exhausting
the battery. Thus, it will be seen that
two batteries or more might be used, if
sufficiently strong skates are available
or specially made, and hence there is
opened up a very interesting field of
experimentation to the winter sport
enthusiast.
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Do We Need Eye-

Glasses?
By JOSEPH H. KRAUS

(Continued from page 826)

the lens itself, which change was attri
buted to a tightening of the ciliary mus
cles, or the muscles which attach to th:
lens proper. After a long series of re
searches, Dr. Bates by means of actua
photographs proved that the lens doe:
not increase in thickness for accogpimoda
tion, and that perfect accommodation wa.
possible in individuals who had Yad thei
lenses removed in cataract dperations
in cases in which a glass lens was sub
stituted. It is obviously impossible fo:
a glass lens to change its thickness. H
then further proved upon fishes, animal
and man, that accommodation is not pos
sible when the oblique muscles of th:
eyeball are cut. When the muscle i
sewed up accommodation becomes perfect

The three most common diseases ar
far-sightedness, or hypermetropia, i1
which case the eye is' too short and th
light rays focus behind the retina
short-sightedness, in which the globe i
elongated, and may be focust upon nea
objects only, otherwise known as my
opia; and astigmatism, in which th
eyeball deviates from its normal curva
ture and is not uniform. :

It would, therefore, seem that all de
fects of near- or far-sightedness, or o
astigmatism, in which objects appear t
have a colored fringe, are due entirel
to the muscles acting upon the eyeba!
itself, and are in no way due to the len:
Photographs upon the lens and scler
prove definitely that the lens does na
change its shape. The fundamental prin
ciple of eye training is what Dr. Bate
calls central firation. In other word:
seeing best where you are looking. Di
Bates claims that the eye is not as deli
cate an organ as.it is supposed to be
and he proved it by looking directly a
the sun and then picking up a page ¢
fine type and reading it perfectly. H
claims that the eye is not injured b
either motion pictures, artificial ligh'
or the actinic rays of the sun. He state
that the only time that-the visual powe
of the eye is materially lowered is whe
it is subjected to a severe strain.

His two methods are practise and res
The patient for instance, is told to loo
at something black and then cover hi
eyes with the palms of his hand avoid
ing pressure on the eyeball. If he rc
members the black perfectly, he will se
black, not gray or any other colo
When black is remembered just as we
with the eyes opened as with the eye
closed, the patient noticeably improve
and all pain from head and eyes -ger
erally disappear. The patient is als
asked to imagine when his eyes ar
closed that he sees a boy and a girl o
a see-saw, the boy moving upward whil
a girl is moving downward, and vic
versa. This exercise is very restful ir
deed. The patient is then likewise r¢
quested to hold one hand in front of tk
eyes, move the head rapidly from side t
side, when he will seldom fail to notic
an apparent movement of the han
With some patients it will take weelk
to do this. So that the reader may n
think that these exercises are merely h;
pothetical, we are showing here a phot«
graph of a patient cured by these metl
ods who not only suffered from myopi
but whose eyes were considerably o1
of line. This is only one of many tho
sands of cases. Dr. Bates has written
book on his new discoveries, which ever
sufferer from eye trouble shoald read.

Works of the Western Electric Company; the manufacturing department of the Bell System

\ Economical Equipment

. Forty years ago the manage-
ment of the Bell Telephone System
~ organized for a supply of the ap-
paratus which it foresaw would be
required in the development of its
new industry—telephone service.

The telephone in some countries
is the luxury of the rich, but in
Anmerica it is used by practically all
the people. This universal service
is due in large measure to foresight
in engineering-and manufacture.

Switchboards with millions of
parts, other apparatus of highest ef-
ficiency, and all necessarily of com-
plex and intricate design, cables

and wires and a multitude of tech- -

nical devices enable our country to
lead.the world in telephone service.

All this telephone equipment is

made in a factory which is recog-
nized throughout the world as hav-
ing the largest production and the
highest standards of workmanship

and efficiency.

~ This factory, controlled through
stock ownership by the American
Telephone and Telegraph Com-
pany, has been for forty years the
manufacturing department of the
Bell System; with the result that
the ‘associated companies secure
equipment of the highest develop-
ment, made of the best materials,

“produced in accordance with the

requirements of the public, and
with the certainty of moderate costs.

Economy in the Bell System
begins with the manufacture of
equipment.

“ BELL SYSTEM"

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
8 AND ASSOCIATED COMPANIES

One Policy, One System, Universal Service, and all directed
toward Better Service

DANCING LEDSUN rxce froe of
For a short time only, wa will give you a dancing lesson free
how taught to da Arthur Murray’s amasing!
prove easily you can be 4 nee by M

method.
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It is 80 easy anyone can lear
Start on the road
malllng, handling, ete.,
ARTHUR MURRAY SYSTEM Studie 74

or .
dancing by sending for your lesson today. Fos -

10¢c, a small part of our expense.
290 Breadway, NY. Gty
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Finish This Picture

Fill in the missing lines. See
how close you come to the oriy »
inal drawing. The above picture
was drawn by Student Wynn
Holcomb. We have a great nume«
ber of students and graduates
whose work appears in magae
zines and newspapers all over the
country.

Can You Draw?

If you like to draw write for our book.
Read about our new method Home Study
Course in cartooning, illustrating, design-
ing. Learn at home, by mail, in spare time.

Become an Artist

Illustrators, Cartoonists, Commercial
Artists make big money. You can earn $25
to $100 a week and more. Learn under per-
sonal direction of one of America’s most
famous newspaper, magazine, advertising
artists of 30 years’ successful experience.

Book and Outflt Free

Complete outfit free to new students.
Write for handsome book, “How to Be-
come an Artist.” Tells what Course in-
cludes, shows many drawings made by
many of our students.

Write Postal NOW

Don’t miss our book. Even if you have no
previous knowledge of drawing, our Course
will enable you to become a successful car-
toonist or illustrator. Many students eamn
money while they are learning. If you are
ambitious to get ahead, to earn more money,
write for our free book and special offer now.
You can do as well as our other successful
students!  Write now for free book, ‘How

Vonnn am Aalae 1 lastae Ae nnctal
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Wheel-less Sub-

ways of To-morrow
(Continued from page 816)

runner” subway train, his idea being to
make the tracks hollow and by pumping
cold brine solution thru the hollow tracks,
they will be caused to develop a tenacious
coating of white snow-ice, the same as you
may see on the brine pipes in any refriger-
ating plant. Mr. H. Gernsback advocates
a modification of this idea, which is also
shown in the illustration, and here hollow
tracks are used thru which oil is pumped at
high pressure; at periodic intervals along
the top of the tracks there are small holes
thru which streams of oil can trickle. The
action of the passing trains will keep the
tracks well lubricat One of the principal
features of wheel-less trains and cars is that
they will ride very smoothly, and engineer-
ing tests would seem to indicate, that there
is some chance of developing this system, so
as to prove more economical in operating
cost and electrical energy consumed, than
in the present method where wheels are
used. here are a number of different
‘modifications and changes which could be
devised of course in developing such a rail-
way system. The oil for example might be
carried in tanks on the car and fed thru
small holes in the shoes, instead of having
the oil passing thru the hollow rails.

AN AIR-PROPELLED MONORAIL CAR

Mr. Frank Kish, of Cleveland, Ohio, is
sponsor for the new air-propelled monorail
car, shown in one of the aoco::fanying illus-
trations. This car is propelled by means of
an air screw, or as it is commonly called,
a propeller at the forward end, with suitable
vertical stabilizing rudders provided fore
and aft, as shown. The car 18 designed to
be propelled either by electric motors drivin
the propellers and blowers; which latter sen
a powerful stream of air up under the side
wings to help stabilize the car on its single
rail; or else the usual high powered gasoline
engines of the airplane type may be used.
The car trucks have their wheels staggered
so that half of them are on opposite sides of
the track, which practically precludes the
possibility of the car leaving the track while
rounding curves, and it also helps to balance
the weight and increase the stability. At
stations or in yards where the blower motors
or engines would be stopt, cars would be
maintained vertically by guide rails at either
side, suitable wheeled shoes being provided
for the purpose on either side of the car.

The inventor arranges the two large
blower piﬁa at the forward end of the car,
so that they will send upwards a powerful
stream of air on either side of the car, and
iust under the top wings, so that a strong
ifting effort is create ot sufficient to
raise the car from the rail, but just enough
to stabilize the car, owing to the opposite re-
iction forces set up on both sides. This is
:aused by the two jets of air impinging
\gainst the under surface of the two wings.
\ gyroscope driven by an electric motor or
rtherwise was used some years ago by
3rennan, in building the first practicai
nonorail car which actually carri ssen
rers. Of course the gyroscope could be used
o stabilize this monorail car, instead of
elying on the vertical air rudders, and the
wo powerful jets of air impinging undei

he wing surfaces on the two opposite sides.
The gyroscope when used in stabilizing such
. car does not have to be as large as one
night think, and furthermore, it does not
equire such a great amount of energy to
Irive it. Even battleships and ocean-going
teamships have been stabilized with re
narkable success by using a Sperry gyro
icope, measuring not over 15 ft. in diameter

When electric motors are used on the
Kish t of monorail car, the current is
-aken from a third rail of usual construc

;jon, smaller than the main rail but runni
sarallel to it.

How long will your
boy’s Christmas last?

In & month most of a boy’s presents have Jost
their first charm and Christmas is only a happy
memory. Why not give your boy a twelve-month
present this year—one that never loses its thrill
and one that you will e a real satisfaction in
giving him.

A year’s subscription to THE BOYS
MAGAZINE—twelve months of clean, virile
stories and intensely interesting articles, will
stir his ambition and inspire his imagination.

A special feature is the award of liberal cash
prizes for the best amateur work in many sub-
jects. There is no reason why your boy should
not win some of these prizes.

What better Christmas gift could you give
your son than a year’s subecription to this inter-
esting and instructive periodical? Tear off the
coupon below and solve the Christmas gift prob-
lem now for that boy! Only $1.50 for a whole
year. If you are not completely satisfied we will
return your money without question.

THE SCOTT F. REDFIELD CO., Inc.

The Boys Magazine

? e e e e = TEAR QUT HERE o o ot mm cm

Find $1.50 enclosed, for which send THE BOYS
MAGAZINE for one yesr, beginni with Dx L
1921, Christmas issue, to

Name.

this squore
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Radio Central

. By ARTHUR H. LYNCH
(Continued from page 841)

horse-power and the alternators them-
selves at 200 kilowatts. These alter-
natou are capable of adjustment for wave
from 15800 to 20,000 meters.
construction of Radio Central be-
gin in July, 1920, and the first test signals
v(ere sent out in October, 1921.

1,900 tons of steel were used to erect the
fikst twelve towers, each tower requiring
approxxmately 150 tons. For the founda-

of these twelve towers 8,200 tons of
com were employed, and the concrete
base for each leg of the towers was sunk
ning_feet below the ground.

“The distance between two adjacent
towers is 1,250 feet and the distance from
the first to the twelfth tower is nearly
three miles.

Each antenna (two have been com-
pleted; there will be twelve), consists of
sixteen silicon-bronze wires, three-eighths
inch in diameter, suspcnded from insula-
tors hun%afrom the cross-arms, atop the
towers. ch antenna comprises approxi-
mately twenty-five miles of this wire.

. 450 miles of copper wire had been
buried in the. ground in starfish and grid-
iron fashion, forming the ground system.

‘Mr. Alexander E. Reoch, Assistant
Chief Plant Engineer, Radio Corporatxon
of America, informs me that the antenna
reistance, for the unit now in operation
is one-half ohm; the antenna capacity is
.055 microfarad; the antenna voltage is
100,000; the antenna current is from 600
to 700 amperes and the wave length is
16,450 meters.

This station can attain a sending speed
of 100 words minute, for each unit,
which means that its aggregate capacity,
when entirely completed, will be approxi-
mately 600 words per minute.

THere is practically no limit-to the dis-
tance “this -station will transmit, as is
made evident from reports of its being
heard in all parts of Europe, South
America, Australia and Japan

The for the station, is generated
II)‘{ the %d L:ghtmg Company, at
orthport, Island, and is carried to

the station, over a seven-mxle line, at a

voltage of 23,000.

No Radno Operators at Radio Central.
actual transmitting, from Radio

Centl'll, is- coatrolled by a direct land

from the Central Traffic

ipe system,
: Oﬁee. {acated at 64 Broad Street, New

' naly -#e’

York City, nearly seventy miles away.

The meivng station which is to oper-
ate with' this ﬁ%tia?asn&:ttego is l:hcated
t Riverbend, sland, about thirty-
six -miles away. is the case with the
station, there are no opera-
tors xt the receiving station, for the sig-
ise carried by direct lines
to the-Cantra] ‘Traffic Office, in New York
Cnty. ‘By carrying on all the receiving and
‘in New York City, it is possi-

.:le for-a eséahnued and receiving

-

:i:e» ﬂlﬂ. s oﬁer, f:t thle' mterestmg tg
reason o constant spee

which. the- Alexanderson alternator can
opmted, @t possible to :fpe:;;e with

4 varut!on wave
3 unit. This

the BIGNESS
of AVIATION

Did you ever have something
so bzg it was dsztcult to tell

?
about it .

We have--A VIA TION

ONE of the wonders of the world. An
industry that has leaped into prominence
in the past few years, or months, we might
say. Already commercialized extensively
throughout Europe. An industry the big
interests hope the public will not wake up
to till they get the cream.

Are YOU awake to the big possibilities
of this most wonderful industry in the his-
tory of the world? This advertisement
may mean a new life to you—another
chance to make good.

Write us at once for facts

CANTILEVER AERO CO.

1269 Broadway New York, N. Y.

ONLY
99 CENTS f

SCIENTIFIO PRINOIPLES.
tolaacnar, Shis xﬂce before. Eastern Tolammrn ang
closed 8 lnche- and open over 2% feet n 4 sections.

made by o erlca. !‘vre eo?trlol gntlro b% netlog
They are nicel rass bound,
scientifically ground lenses. Guaranteed by the maker, Every sojourner in th’e country or at the
eseaside resorts should certainly secure one of these instruments, and no farmer should be wltbout
one, The scenery '?n-t now is beautiful. A Telescope will aid you in taking views. Objects
hm‘ht to view with astonishing clearness. Sent by mall or express, safely ﬁ-cked. prepaid, toe
99 oents, Our new Catal e of Wm:lusil ete., . sent wlth each order. is 18 a grand offer

d’ you should not lnlu lt just as represented or money refunded.
ealers 0 for Four Dol
TY 0O., DEPT. 67, 172 ‘E. 934 STREET, NEW YORK.,

215 FEET '
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How the Auto Thief
Works

(Continued from page 812)

. ber giving them away—

top of the transmission case, poked
screw driver into the works and release
the trigger which was in contact with th
lock, so that it sprung clear of the locl
He then replaced the cover of the gea
box, put the nuts back, watched his chanc
and crept out from under the car. Nex
he hopt in, “gave her the gun” and wa
off to call on the judge who happene
to be the owner of the car, all in fiftee
minutes.

Owners of Sedans or closed cars ofte
place false security in the fact that the
can lock all the doors from the insic
and then lock the final door from the ou
side, as they leave the car. This is prett
good protection in a general way, but it
only half the story. A Sedan fully locke
has been stolen so easily that it woul
make your hat fall off to even listen to tt

'sad tale—and in the case recited to us, tt
‘theft was made on a busy street in ot

of our large cities. The thief watched h
chance and simply cut a corner of ti
glass out of one of the doors locked wil
a button from the inside, by means of
diamond glass cutter; he then past h

_ hand inside, turned the button and, prest

the Sedan had a new owner. This is ti
old store show-window trick in a ne
guise. -

Some people think that the thief ca

not get away with the car because ¢

the color of the paint or because they ha'

. their monogram on the door in gilt le

ters, or because of the engine or car nur
glut all of the
things matter not.a whit, as the mot
car theft records of the past few yea
have shown. Stolen cars are repainte
the numbers changed, and in some cas
police records show, that the cars ha
been .dismantled and the engines chang
from one to another, ad infinitum.

A really comical auto theft related to
by a member of the New York Detecti
Force, was that where the thieves be
a carburetor or gas line lock for the sm:
sum of Hc. Cheap, wasn't it, and it ha
pened just like this. For several da
they tried to steal a new Cadillac ci
but they could not get away with
Once or twice they got the engine starte
but it stopt again. e of the gang hu
around in the vicinity of the car a
watched the owner start off each d:
He finally discovered that the owner ve
adroitly slipt his key thru a hole in t
floor, and so he discovered later, had u
locked a valve in the gas line. T
day after, the crook genius walked ir
a nearby drugstore and bought 10c wor
of rubber tubing. With a pair of cutti

- Ppliers, he severed the gasoline pipe

either side of the lock, joined the t
ends with a piece of rubber tube, a
away went the Cadillac, and without t
owner’s consent.

The steering wheel lock of which the
are several on the market now, includi
those fitted' with six-tumbler key loc
as well as those figged with a combir
tion lock, such as are found on off
safes, is undoubtedly one of the best «
vices available and is used very ext(
sively. It might be said at this po
that the spike lock on the wheel or
hub lock, or the wheel chain and lock us
by some owners, do not conform with 1
Fire Underwriter’s rules, as the car c:
not be moved except for a distance of
few feet in case of a fire nearby. If y
do_not carry fire insurance, it makes
glﬁ.ercnce, but you may lose your «
if it cannot be pushed out of immedi
danger.
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In this Department we publish such matter
to those who are in doubt as to certain Patent P
wered by mail free of charge.
If the idea is thought to be of importance,
the inveater as far as it is possible to do so.
s desired b‘ I:l.“ a nominal cllug: of $1.00 is mads for each question.
e clear

vice” cannot be ans

as is of interest to inventors and Frﬂenllr
hases. Ri;‘uhr inquiries addrest to “Patent AZ

are publisht here for the bene-
we make it a rule not to divulge all

T

‘GEND

i & ) ,’
FOR N,

THIS. FDRI:D

Al

Before disclosing your invention to any-
t . form “Evidence of
nﬁn an G

A sample form together with. printed “in-
structions will show Iou just how to work
up your evid and blish your rights
before filing applicati for p t. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and ada in the advancement of inven.
tions. Our schedule of fees will be found

" Should advi
Sketches and d.:c.rlpﬂonn must dnd explicit. ly one side of sheet should be written
on. .
:= i
hard to get out of. With to your st t
Rmdhg Phw‘ph Records that “the Italians are downed and ideas stolen from
(529) Wrentham So , Chelsea, Mass., re- 3hem,” we could counteract that by mentio
Quests our opinion on an electric arc method of  thousands of Italian_inventors. Mr. Marconi is
making phonographic records; the stylus or arc, i8  only onein thelist. There are hundreds of thousands
moved by electro-magnets. of promoters who would today eeriously consider

A. The methods which you describe of making
phonographic records has been tried in slightly
different ways, but has been found far from satis-
factory. Instead of vibrating the arc, as you de-
scribe, the amount of current flowing across the arc
is wvaried, thus a hill-and-dale record,
instead of a lateral cut effect. We doubt very muc
whghther you canmegg the arc to cmt!r‘i“ :.ée npllc_lll’y.'
as is necessary particular contrivance.
idea would be worth while experimenting with, how-
ever, and if the experiments prove practical we would
advise that you proceed with securing a patent.

Automatic Crossing Gate
. Reitz, Lewisburg, Pa., submits
ille(assg)f a§' agmmﬁ?: crossing gate, in which t‘l‘::

. As far as the is concerned, the
device is simpie but the initial cost of installation is

v large. In addition, you have this possibility.
lfert,he front wheels of an automobile, or a tmcx.
to pase the gate and the gate sud rise,

were 3
what would happen to the rear emd of the truck
i at the top of the gate; and if the forward
o b K e PO iinn. shauld the train

t
. and wagon, or strike a loaded
ever this objection, co

a
haps be remaved, but then the cost of
wé?n.ld be so considerable that we doubt whether the

raltroad companies would look upon the idea favor-

ably. The advantageous feature of your system is
tha‘t'it-nowuuaﬁctopauo!thet{uhud-fdy
to the other side, blocking all t traffic
succesefully.

: Lock Idea

'{531) F. Sajovec, Cleveland, Ohio, says he has
devised a lock that can be made in any size whatso-
ever, being especially suited for small trunks, suit-
cases, etc. It is made of two tongs-shaped pieces of
cteel.edt.he key separating them when the lock is
o] .

predonotbeﬁmthletheldeadabckad-
vanced by you is worth considering, for the simple
reason that it could be opened too easily and it
would get out of order very quickly. anyone
attempted to force the top of I}IXDE open, he could

an tha law

promoting an idea such as you claim to have in-
vented, and you should have found no difficulty in
securing the proper backing. We would
certainly advise that you save up your pennies and
start patent ngs.

Multi-Propeller Airplane
John A. Spencer, Long Beach, Cal., enters
a d ption of a multi-propeller airplane in which
rising, steering, back and forward movement is
executed by means of the numerous air-screws.

A. Altho we do not doubt but that your idea of an
airplane would work, its practicability is very slight
for the reason that the cost of such an lation
:; you dzsmu'ﬂbe would be wﬁhiblﬁvehnd by reuoallb‘ u;lr.

ere is nothing th your p: , but the
dedgnmmbemwtwuwbeamﬂemom
feasible. We assume that you intend to use only
one motor to drive these propellers. Can you ima-
gine the cost and weight of such a motor, which
will drive all propellers at once? Also take into
consideration the extreme ty in handlinga
machine of this nature. We will be glad to enlighten
you further upon this idea, if you will make your
questions more explicit.

Bicycle Light Generator

534)

(535) Earl Sprain, of Eldora, Iowa, asks our
opinion of a tor attached to the back of
a bicycle wheel to be used for lighting p

urposes.

A. Your idea is not new. It has been tried, and
in fact, is being sold in this and other countries at
the present time. The only special feature which
you have incorporated is the governor regulating a
small rheostat.

Generally, devices of this nature have been ar-
ranged so that the governor does not allow the
generator to be rotated rapidly when its speed is
quite high, i.e., it allows power to be transmitted
to the armature only intermittently, thus keeping
the generated current down low enough to prevent
burning out of the filament.

We doubt the commercial poesibilities of this idea.

Magnetic Wheel Brake

(536) Elmer Meyer, St. Louis, Mo., enters an
id? ofTa ma brake for vehicles.

a idas whirh van have svnlvad ia Anite

. 'glhe form "!_videneehof Con-
ception” sample, instructions ting to
Obiaining of patent and schedule of fees
sent upon request. Ask for them,—a post
card will do

288 OURAY BLDG.,
WASHINGTON, D. C.
“QOriginaters of form Evidence of Conceptien”
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Be An Expert
Repairman

Learn in 3 Months

—to master this work and insure yourself a permanent
income and bigger opportunities—here at this Great
Electrical School. In this short time sou learn the
theory and actually wind all types of D. C. and A, C.
armatures under expert instructors.

Write for FREE Book

—giving full particulars of this 3 Months’ Armature
;:llnas:z Course. Write today—you will not be ob-
gal

Schoel of Practical Electricity
associated with
GCHAOL of ENGINEERING

of Milwaukee
P.E.1. 415 Marshall Street, Mllwaukee, Wis.
- — — — — — — — — -
SCHOOL OF PRACTICAL ELECTRICITY
P.E.1. 415 Marshall Street, Milwaukee, Wis.
Without obligation send me your free book on
3 Months’ Armature Winding.

Name....coooraeennns eseesesarecssassansaenane eee
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Play the Hawallan Guitar

Just Like the Hawaiians!

Our method of teaching is so simvle. plain and
easy that you begin on a piece with your first
lesson. In half an hour you
can play it! We have reduced
the necessary motions you learn
to only four—and you acquire
these in @ few minutes. Then
it is only a matter of practice
to acquire the weird, fascina-
i tremolos, staccatos, slurs
and other effects that make this
instrument so delightful. 4
The Hawaijan Guitar
plays any kind of music,
both the melody and the
accompaniment. OUR
compiete course of 52
lessons includes FREE
a beautiful Hawalian
Guitar, all the neces- y
sary Elck. and steel bar and 52 pieces of Music.
Special arrangements for lessons if you have
your own guitar.

Send Couron NOW
Get Full Particulars FREE

First Hawaiian Conservatory of Music, Inc.
233 Broadway, Woolworth Bldg., New York
1 am {nterested in the HAWAIIAN GUITAR.
Please send complete Information, special price
offer, etc., etc.

¢ T County........ State
Print Name and Address Clearly

Everyboe

"dy delighted
with it. 0dd,

curious and interesting.

Compass, a Pocket Mirror, and a or e
ing eye, ear, nose and throat. [tisworth all the cost to locate

Folds flat and fits the pock-

even one painful cindcr in the
et. Something grest—you n
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Quartz—Its Place !
in Nature

By DR. ERNEST BADE H
(Continued from page 820) g
splintery fracture is chert. Large quan-

tities of flint are found in limestone and
chalk quarries. This is the substance
which was so prevalently used for arrow
and spear heads as well as for cutting
tools of all kinds, sizes, and shapes, dur-
ing the stone age. Its later more uni-
versal application for lighting fires by
means of sparks, and its use in muzzle
loading flint locks, has long since been
lost thru the introduction of matches and
percussion caps.

Another important member of this class
is jasper, which has been used for delicate
works of art and more massive vases,
when larger and more perfect stones have
been found. It is opaque thru its content
of clay, and it occurs in the most profuse
varieties of colors the more common be-
ing yellow, red, and brown.

The third and last great division of the
quartz family is the opal; it is amorphous,
massive, and hydrous, having from 3 to
13 per cent. of chemically combined
water. The general appearance of this
mineral is glassy or porcelain-like, some of
its varieties showing an opalescent play of
colors to such a high degree that they
are among the most chromatic of our
gems. The internal play of colors is most
marked in the precious opal, and in the
more valuable stones it varies from green
to red, blue, and yellow. The phenomenon
of this opalescent effect is said to be due
to the refraction of a beam of light within
the stone which is caused when it strikes
the curved plate-like particles superim-
posed and adhering to each other, thus
breaking it up into the prismatic colors.

Hyalite is a clear colorless opal resem-
bling a drop of water frozen to ice, while
the wax opal is characterized by its waxy
luster. But the most peculiar of all is the
hydrophane which is only transparent and
only shows its play of colors while moist.
Wood opal, as the name implies, is fossil-
ized wood which has been petrified and
still shows tthe structure of the wood, the
cells themselves being filled with this
hydrated quartz.

The siliceous material, generally found
deposited around siliceous hot springs and
geysers, is geyserite and it is abundantly
found in Yellowstone Park and in Ice-
land. Tripolite or infusorial earth (Full-
er’s earth) is another substance which be-
longs to this group. It consists of a fine
grained deposit of siliceous shells of
diatomes, small microscopic sea organ=
isms, which, thru the ages, have accumu-
lated and now form thick beds. It is
used as a mild abrader and a polisher, it
is added to water glass and putty, and
many and various are its industrial uses.

These various stones, common, pre=-
cious, as well as semi-precious, are noth-
ing more than silica—that lowly mineral
which is most profuse. All the mineral
matter of these various varieties are, in
the final analysis, exactly the same, or
they differ among themselves chemically
in such a slight manner that it is often
impossible to detect the minute traces of
impurities, which help to make some of
them so desirable.

But sand, pure quartz, has its own
technical importance. It is an essential
constituent in the making of - cuncrete
which consists of lime, sand, and kaolin.
This, after it has been burned, powdered
and mixed with water, will harden under
the influence of the water, calcium silicate
and calcium aluminate being formed. And
so it can be said that sand, which formerly
was valueless, is now a gold mine for
him who has it in easily accessible places.
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The Vibrator of
Death

By HAROLD F. RICHARDS, Ph. D.
(Continued from page 824)

strikers, he demands that she be con-
stantly under the eyes of a dozen of my
men. I can hardly spare them.”

A cold, calculating glint came into
Flocon’s eyes as he said this, and Elon
remarked sharply:

“Denbaule’s voice is worth a dozen
strikes—or jobs.”

Flocon’s gaze fell under Elon’s pene-
trating glare.

“Yes, yes, to be sure. But she can’t
be everywhere at once. This morning
I had advices that the chemical workers
in Dijon had gone out, and all the men
from eight mills in Lyons. There may
be a general railroad strike within forty-
eight hours.”

“The situation is undoubtedly grave,
replied Elon, “but nevertheless it seems
a matter for Camproger’s internal policy.
Still, if Denbaule—"

“Hopkins, this case is different,” in-
terrupted Flocon. “The workmen are
not really dissatisfied, but are being
subjected to the most insidious propa-
ganda. Altho the Syndicalists have
gained some power in the last few years
there are still no closely coérdinated
unions, for the French.temperament is

too individualistic to be governed by |

mass rule. But the literature plays up-
on the people’s natural misgivings about
the eventual validity of their large
holdings of war bonds; it paints vivid
pictures of employers’ excesses, and
interprets the present unfavorable rate
of exchange in a light, which leads the
workers to fear that the francs saved for
old-age retreats will be worthless. The
people may soon see their error; but at
the present rate, not before there is ter-
rible suffering and the ministry has fall-
en.”

Flocon took a deep breath, and I won-
dered whether he was more interested in
the suffering of the people or in holding
his job. Elon sat staring at the bowl
of his pipe.

“What form have the warnings taken,
Flocon? The usual note?” he inquired
suddenly, and I knew that he was think-
ing more of the danger to Marie Den-
baule than of bread-lines and riots.

Flocon drew out a white envelope;
Elon studied the exterior for a moment,
then read the note. The snap came back
into his eye, the eager spark that I had
not seen there since the mystery of the
Girondin Murder Syndicate in which
Madame de Verzou was the central fig-
ure. He ran his glass quickly over the
writing, looked through the paper at the
window, then tost it to me. The note
ran, in a strong, regular hand:

Mlle. Marie Denboule:—The people of
France will not be duped by one who poses as
their friend. . The death of an opera simger
twill be a small matter sn comparison to the
eternal victory of the masses. Without com-
punction we will stsll your beautsful vosce, cast
the misty fog of death over your flashing eyes,
quiet forever the gestures of a sublime actress.
Continue your speaking at your persl.

—The Elect of France.

“You are right, Flocon; this is a serious
ca¥e,” ‘said: Elon, abruptly. “Ah, you
sheould- have seen her in Carmen a year
ago, Andrews. ‘Superb! And when she
quelled that riot yesterday in the Bowl
Miche—I don’t wonder that these French-
mém go -back to work when she—"
He glanced quickly from me to Flocon,

THE superior accuracy and quality of Starrett Tools is shown
by the fact that toolmakers as a class prefer them. These men
know the importance of using precision tools of the highest ac-
curacy. The worth of Starrett Tools to men of lesser skill is
even greater—because they need the aid that only fine tools can
give.

Write for free copy of Starrett Catalog No. 22 “LE,” describing and
illustrating 2100 fine tools.

The L. S. Starrett Company
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as if ashamed of his unwonted outburst
“But surely, Flocon, it would be a rela
tively simple matter to time the appear
ance of the inflammatory circulars in th
various towns, and then trace back th
lines of distribution to their focus.”

“We have done all that. Every indi
cation is that the infection radiates fron
Marseilles, but we have found nothing
there, altho every possible printing shoj
has been turned inside out. The posta
authorities have been examining ever
suspicious package, but nothing has re
sulted.” .

“Is Gaudet in town now?” asked Elon

“We traced him to Marseilles thre
days ago, where my men have him unde
constant surveillance.”

« “And 1 hnoticed by the papers tha
Marie Denbaule left this morning for th:
same place,” observed Elon.

" “Yes,” answered Flocon, -with eviden
P. L. M. is-growing at that terminus
and she is determined to stop it at al
costs. Strike on'that artery would para
lyze the country.” .

“Flocon, I have never sympathizec
with the French government in its polit
ical troubles; for your system, with it
ever-changing ministries, reeks of in
efficiency. But the circu'ars which |
have seen look like out-and-out Bolshev
ism, and if I can throttle that siniste:
influence 1 shall be serving America a:
well as France. Furthermore, this per
sonal danger to Marie Denbaule require:
immediate action. Andrews and I wil
take the five-twenty for Marscilles to
night. Is Valonne still in charge dow:
there?”

“Yes,” answered Flocon, wtih eviden
relief.

“Wire him -to-night an accurate ac
count of the exact times of first appear.
ance of this inflammatory literature ir
:very town that has been affected: also
as nearly as you can, a complete recorc
of Gaudet's movements for the pas
month,” said Elon, crisply. “I presumc
you have been keeping a close watct
upon any influx from Moscow. Thes¢
nation-wide strikes may possibly be :
result of the Bolshevists’ internationa
tampaign projected at their recent meet
ing in Bremen. The late trouble ir
Budapest bears all the marks of Kramp:
dorf’s crafty hand.”

“Krampdorf!” ejaculated Flocon. “Hz¢
was reported killed in the attemptec
sstablishment of the first commune ir
Berlin, téen months agol”

“My dear Flocon, criminal agent:s
should not obtain their information from
the newspapers,” replied Elon, smiling
soolly. “The poetic phraseology of this
warning to Marie Denbaule reminds mx
strongly of Krampdorff’s literary style
:specially that peculiar construction
‘without compunction,’ at the opening
>f a threatening sentence.”

“But Gaudet’s leadership of the Radi
cals, his absences, his unwonted silence
his known designs upon Camproger’s
portfolio — conclusions  are = obvious
surely. Hopkins, if you.will net hinr
as you did Owslench a year ago, the
present ministry and, I may say, I per-
sonally, will owe you a great debt of
gratitude,” he added, ingratiatingly.

“No harm, Flocon,” replied Elon,
sleasantly. “Just wire Valonne the in-
‘ormation I mentioned, and set your
yest men to find Krampdorff. Valonne
:an let you know the progress made.
And Flocon,” he concluded, his tone
‘hanging to one of incisive command,
'if T detect the slightest laxity in your
efforts to protect Marie Denbaule, T will
throw up the case at once.”

Elon and I hastily threw our neces-
sary belongings into suitcases, checked
out at the desk and stept to the curb.
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Every American Home
Should Contain This
American Historical
" Art Calendar

VERY American loves American history
with its deeds of daring and adventure that
we never seem to tire of, but outside of a few

days such as \Washington’s Birthday, Independ-
ence Day and Thanksgiving Day, how often are
the dates of the Im:lal significant events, such
as the Battle of e Erie, Washing!on Crossing
the Delaware and the Boston Tea Party brought
to our mind?

In the American Historical Calendar the im-
portant events in the building of our nation are
arranged in chronological order. Every day re-
fers to an important event that took place
on that date, the more important events being
illustrated with reproductions of our famous
l-hwtgncal paintings, beloved throughout the
and.

The American Historical Art Calendar re-
counts actual deeds, illustrates events of our own
history in pictures that were painted by our
famous historical painters and 1s in itself the
greatest collection of American historical art ever

published. It contains the struggles, sacrifices
and triumphs of our nation in the building and
is a_stu erican History the equal of
which no can claim,

It Teaches American History

The American Historical Art Calendar will
accomplish for the boy or girl studyit;g history
t reference books cannot. It teaches them
to_know American History, not simply to mem-
orize it mechanically.

The American Historical Art Calendar has
14 pages, 12 of which are devoted to the twelve
months, On the other two pages are reproduced
the cover des:g;n with Gilbert Stuart’s famous
picture of Washington and on the last page is an
exact replica of the original Declaration of In-
dependence with signatures of all the signers.
The calendar size is 9% x 16 inches, The pages
are bound together metal holder and hung
with brown

The price of the calendar is 50c., 3 for $1.00,
or $3.90 per dozen postpaid.

Extension Press Calendar Dept.
180 North Wabash Ave.  Chicago, Ill.

BLANK CARTRIDGE PISTOL

MODEL STEAM ENGINES

and boilers for boats and
i Boiler fit-

scriptive circular, Model
Co., 415
EaStCi 71st 8t., New York

A man flashed the badge and motioned
us into a waiting car. .

We were soon ensconced in the Mar-
seilles express. Elon stretched his lank
form diagonally across the narrow aisle
that separated the white-clothed seats
in the small compartment, and in a mo-
ment was puffing serenely at the curi-
ously carved pipe without which he had
never been photographed. His long chin
sank down upon his chest until it touched
the little black bow, while I surveyed
the flying landscape, my own short legs
bent at the knee and my feet on the edge
of the seat before me. Suddenly he
aroused me from contemplation of a
cluster of little stone cottages.

“Andrews, Flocon may not have sufficient
imagination to become a genuinely astute
criminologist, but he does know psychology.
Did you notice how apparent it was that he
did not care to detail sufficient ‘men to guard
Denbaule?”

“He gave the impression that he was short
of men.”

“He has twice as many men as he really
needs. But he was shrewd enough to see
that, if the popular singer should actually
gb: in];‘ured 9&1 account odher l<.:ffortls1 to corrlx-

t the strike propaganda, then the people
would be so enragega against the invisible
source of agitation that they would volun-
tarily return em masse to their work.
Flocon is clever enough, but I think I made
it clear that I consider human sacrifices to be
out of Jate *

He lapsed into silence, while I tried to
sleep. Sudder'v ne remarked:

“Ardrews. i1 don't wonder that these
people idolize Denbaule. She will sing to-
morrow, despite a thousand threats, for she
possesses the domirrant spirit, without which
the most perfect voice will fail to thrill an
audience. You and I may solve a knotty
problem by the application of science, yet
we could not move a dozen persons. I esti-
mate that in her five-year career Denbaule
has given her inspiration to 150,000 people,
but ten days after our cold science resolves
this national crisis nobody will remember
anything about it. But these stupid trains
—here we are stopt again. They remind
me of a game of checkers—not so long to
move, but a long time between moves.’

I settled myself to doze, for I knew from
long experience that Elon was not contem-
plating the fruits of inspired temperament,
as seriously as his conversation might indi-
cate. Many times I had listened to his
effusions about a thousand apparently unre-
lated subjects, only to hear him suddenly
fart out a crisp sentence which showed that
he had been unraveling a mystery all the
time. I had often marveled at this power of
abstraction, this ability to speak cloquently
while his mind was relentlessly sifting out
the essential from the non-essential and ar-
ranging the selected details in such-logical
order, that I wondered why I might not have
deduced the simple solution of an apparently
hopeless tangle of complications. I knew
that back in his head he carried a picture of
Denbaule, with her slim throat and la
eyes, and that he would waste no time in
solving a case which surrounded her with
such personal danger. I dozed intermit-
tently, and as I looked up from time to time
I saw Elon examining a pamphlet under his
lens or the written warning to Denbaule, and
twice I was awakened by the rustling of a
huge map. Once I muttered 2 profane re-
proach as he pulled me down flat upon the
seat; but in a second I understood his ac-
tion, for a heavy missle crashed through the
window. Cautiously I peeped over the sill
and ‘'saw a throng of workingmen rioting.
“Avignon,” said Elon, quxetly. “You
slept thru a nasty mess at Lyons.”

rom that moment the conductor disre-
garded the expostulations of fevered pas-
sen, who wished to leave at way-stations,
and the engineer showed a fine indifference
to the possibility of torn tracks.
(Continued on page 875)
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Get Expert Training in
DRAFTING

Drafgmg .opens the way.to high
salaries, important  positions, inde-
endence. The expert Drdftsman is not
ooking for a job—the éob is looking for
him for.he is master of one of the most
important branches of industry. He is
needed by nearly every kind of important
producing organization.

$60 to $150 a Week

No doubt about the opportunities
for proficient Draftsmen. The ad-
vertisements of manufacturers, architects,
ms and contractors
) tell the story. And
now when industry is beginning to speed
up every ambitious man can see the im-
mense opportunities in this important
rofession. Expert Draftsmen earn as
1igh as $60 to $150 a week and are in
line for executive positions. Chicago
“Tech” graduates always in demand.

Learn the Practical Chicago
“Tech’” Way

(at the College or by Mail)
Get your training in Drafting under

ing
calling for experts

e Chicago “Tech” engineers who
will give you the methods which make a
man valuable because these methods are
used by practical, experienced draftsmen
and deal with actual problems. No time
ﬂut in on theories or useless studies. You

ave personal instruction at every step
and you can get this thorough training
inl spare time at home if you can’t come
to the College. Small feces and easy
terms.
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you to en
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money {
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CHICAGO TECHNICAL COLLEGE
145 Chicago “Tech” Bldg., Chicago, Il
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The Vibrator of
Death
" (Continued from page 873)

TR TP A

The big station at Marseilles was almost
deserted when we alighted at five-thirty in
the morning, but Elon was in instant con-
versation with a colorless man whose head
reminded me of a rodent animal. Elon
introduced him as Valonne, head of the local
branch of the service. As we stood just out-
side the railings in the underground train-
shed a huge, rubber-tired truck, piled high
with trunks, came bearing noiselessly upon
us. Valonne saw it in time to shout a warn-
ing, and we jumped aside as it swept past
and plunged through the heavy iron rail-
ings. Elon glanced quickly in the direction
from which it had come, but saw no one,
and remarked quietly to Valonne:

“Apparently you are not the only person
{ lw:}o has received word from Paris since we

oft."”

Valonne shrugged his narrow shoulders
and motioned us into his car. There was no
disorder in the streets as we rode swiftly to
the Hotel des Deux Terres. The boulevards
were deserted except for small knots of work-
ingmen conversing earnestly, yet one could
not fail to be imprest with the diversity of
this picturesque metropolis of the Mediter-
ranean, with its massive buildings of white
stone facing on broad boulevards which
opened at intervals into incongruously nar-
row and dirty alleys.

“I'll get the data at your office at eight,”
said Elon, as Valonne attempted to detain
him at the hotel entrance. ‘“Now I must
sleep.”

Ten minutes aiter registering we reposed
comfortably in bed. I found myself alone
upon waking, and my hand rustled against
a note on Elon's vacant pillow.

“Andrews: Meet me at south entrance to
Sunshine Park at one-thirty. In meantime
go to Margulier et Fils, 47 Allée de Meilhan,
and have 500 dodgers printed, 12 by 18 centi-
meters, dull paper, every letler in len-point
caps, bold face. Must be ready by noon to-
morrow. Here is the co

Unprecedented Sale

Fle;ce; ined Ermine Ro})es
Every er selling genteel evening
robes will err greatly if he does not at-
tend our remarkable auction sale of
fleece-lined ermine garments. Every
robe guaranteed perfect, free from de-
fects, quality unexcelled, invigible
8 . Small deposit and credit fee en-
sure September delivery. Sale extends
three evenings, May 16-18, eight to ten.

Andrews and Henbee,

American Furriers,

14 rue Endemonee.”

~ Fread the coEly with amazement. Whom
was he now seeking, that he should lure him
to a furrier’s auction sale at this season?
Why such accurate specifications of type?
I read the note again, testing whether our
usual code for ephemeral notes would shed
light upon the mystery, but reversing the
words g; three's made no sense. I drest
quickly, snatched coffee and rolls in a café
next door, and sought the Alée de Meilhan.
The address led me to the old quarter just
west of the main wharves. 1 past rapidly
along an odoriferous street where ear-ringed
women sold fresh bread and stale fish, and
entered a tiny establishment. A boy was
operating a small hand-press and a bent old
man wearing a green eye-shade leaned over
the only type-case in the room. He listened
attentively while I explained my wishes, and
promised to have the job ready at ten the
next morning, altho he stipulated a bonus
for the rush feature.
I now found myself amidst a mass of
speculation which led me nowhere. I won-
ered whether Elon had already cornered

www americanradiohistorv. com

\

\\NYYY?

-

GLOW WITH
HEALTH!

Some people are dull, drab, unin-
teresting and sickly! Others are vital,
compelling and magnetic! WHICH
ARE YOU? It is all a matter of vi-
tality and health. The greatest dis-
covery in years is that of VIOLET
RAYS, electricity in a curative, med-
ical form. Violet Rays put new life
into overtaxed and sluggish tissues;
penetrate and invigorate all the mus-
cles and nerves of the body; give
new tone and vitality to the entire
body.

Build Up Personality, Mag-
netism, Vitality with

Vi-Rex Violet Rays

Learn how you can multiply your energy
and vim! Learn how to banish thcse pains,
aches and ailments that run down your sy.-
tem, drain your personality and ruin your
looks. WHAT IS PHYSICAL MAGNET-
ISM? It is PERFECT HEALTH—plus the
keen mentality based on perfectly balanced
nerve centers. We will be glad to send you
on request the most interesting book ever
published on this subject.

Free! Startling Book!

Just write postal or mail coupon for won-
derful free 52-page book explaining in de-
tail. Read how Violet Rays mas-age every
cell in the body. Read letters from users.
Sce what physicians, sanatoriums, home
users say.

Why suffer? Why be satisfied with less
than your full share of health and beauty?
See what wonderful Violet Rays will do
for you.

Mail coupon or write
postal for free an
10 days Trial Offer. Do
not miss this offer. d-
dress NOW.

Write for Book and
Free Trial Offer

Z
=
-
=~
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VI-REX ELECTRIC CO., Dept. 41
326 W. Madison 8t., Chicage, lil.

Please send me your free book and iculars of
y:w'l‘rhlotrudthow-nav t Ray Ma-
chine.
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I Listening to Broadcasted News and |
Music from the Radio Telephone

You clamp a radio telephone receiver to your ear. What's
that? Schubert’s “Serenade” sung in Pittsburgh by a great artist.
And you, two hundred miles away, hear it! And now what’s this?
News from Chicago.

So, you sit in your home and listen to

the voices that float out from a dozen
cities hundreds of miles away—to grand

opera, speeches, sermons. The ether is Aeriola
alive with jokes, cracked by merry radio Junior
amateurs, and with serious talk of great $25.00

men. And anybody can listen to all this
with the Corporation’s new line of broad-
casting receivers.

For the beginner there is the Aeriola, Jr.,
so simple and inexpensive that anybody
can easily learn to use it.

A Set with a Range of
1600 Miles

Have you heard “8ZG”? That’s the signal
of Manning’s station at Salem, Ohio—
a station equipped with a Radio Corpo-
ration 100-watt set, consisting of two

Type RC Combination ‘Tuner
50-watt tubes, two Ken?trons, A.C Detecton :;:p“ﬁ"
power transformer, etc. Itis a complete $130.00

Radio Corporation set which has a radius
of 1000 to 1600 miles. Manning’s sta-
tion puts 5 amperes into the antenna
with two 50-watt Radiotrons. Fit up a
station like Manning’s “8ZG” and you
will be heard in Havana, New Orleans,
Kansas City, New York and many other .

cities if you are in the middle west
Ask For This Catalogue Type RA Type DA
Your radio dealer will give you a copy of the Short W
h::-t RCA catalogue containing timely infor- ort .Tv:nl::gemtln Detec;ormn;:: 2-Stage
mation on radio telephone reception and plifier
transmission. Or write for catalogue direct to $68.00 $68.00

Sales Division Suite 1805

Rodxo Corporahon
MN

erica

233 Broadway, New York City

www americanradiohistorv. com


www.americanradiohistory.com

Digitized by GOOSIQ

www americanradiohistorv . com


www.americanradiohistory.com

Science and Invention for January, 1922

PARAGON

R. A. TEN

unexcelled
for C. W.
reception!

S 2ZL recently wrote, “The

Paragon_ is especially satis-
factory in C. W. work, because
of the entire absence of capacity
effect.” To receive the numer-
ous wireless telephone broadcast-
ing stations, you can do no bet-
ter than invest in a genuine
Paragon R. A. Ten. For, as
2ZM, 2ZL, and hundreds of
other prominent amateurs have
found, Paragon brings in the
human voice with all its clear,
natural qualities unimpaired.
And the exceptionally sharp tun-
ing you achieve eliminates a
large part of the unpleasant
QRM in the midst of a concert.

Incidentally, the recent price
teduction from $85.00 to $69.50
—a clear saving of $15.50—
makes Paragon today a better
buy than ever before. Call or
write for descriptive booklet.

Continental Radio and
Electric Corporation
Dept. Al
6 Warren St., N.Y.C.

Genuine Paragons are also on
exhibition at

R.y'Di‘co.
1547 N. Wells St.; Chicage
and

The Benwood Company
1%th and Ofive Sta.; St. Lesis

YOUR RADIO SIGNALS WITH

feal tnstruments for Commervial & Seientifie
P

Super Detect. h Transmitter No. 2,
Price $8.00 complete.

Adjusted Model No, 60 Horn, High Grade Loud
Talking Receiver, Cord Plugs and Desk Stand Base,
Price $15.00 complete.

Our New BSpecial Loud Talking iver No. 26,

Price $7.50.
Detectagraph Rheostat, “”Pe:‘lo':’

made for am-

wﬂylu clreuits, $2.00 complete.
rite for eur free deseriptive

ecomplete Super-Sensitive Hearing and Talking Deviess

new cataleg showing our
Q. ULT COMPANY (lne.z‘
Ni Ct
ey . Witcons, LT, 10 O

STAMPS! Gute. . British Gulana,

Chins, India, Jamacia,
Japan, P . Venezuela,

ete., 10c! 100 all @iff., 130: 1000 all diff., fine collec-
BB e 88 SO0 U B 000 na g 1
v TEL B Dover, Dept & Longmont, Golo.

This time there were a few rough cries.
“No! No!” as if the leaders had recovered
their wits and wished to break the spell; but
Denbaule continued, at the end of the next
swing of the lofty vibrator, which thus
seemed to punctuate her simple remarks
with dramatic emphasis.

‘‘Are your children suffering?"”’

“Yes," came in stronger chorus, then one
loud voice shouted, ‘‘We want the money of
the parasites, we want—"'

“Then why don’t you go back to workand
earn it honestly?’’ came the reply, smooth
and clear, yet as full of feeling as if straight
from the heart without passing through the
throat.

The raucous voice attempted to answer,
but a hundred approving shouts ascended to
drown out the objector. Elon grasped my
elbow and pointed to the tip of the vibrating
spire.

“See—it’s speeding up!"

He dashed off and 1 saw him struggling
furiously to make way through the crowd.
The rough workingmen whom he thrust
aside mistook him for a protestant against
their beloved singer, and I saw his progress
impeded by a dozen hands. I tried to follow
but the surging mass was impenetrable.
Before my eyes the gentle sway of the huge
vibrator had become a jerking shake. I
could not make out Denbaule's expression
as she swished back and forth in shorter and
shorter arcs, and faster and faster. She
shrieked, more poignantly than I had ever
heard, and the dog at her back howled pite-
ously. The crowd stared aghast at the trag-
edy taking place before its eyes. Jacobs
jumped to the front of the platform and
called excitedly to the operator on the
ground. I looked over to the enclosure and
saw that the operator had disappeared.

I struggled fruitlessly to get to the switch,
but saw Elon finally vault inside the en-
closure and shut it off. Denbaule’s cries
had ceased, and now jets of red spurted from
nose and mouth every time the violent re-
versal of motion occurred at the ends of the
short arc in which she swished.

Gradually the motion slackened. The
great shaking rod came finally to rest and
eager attendants lifted the unconscious girl
from her chair. Even at that distance I
could see that the delicate oval of her face
was streaked with red. Quickly she was
brought down in the elevator, and a doctor
from the crowd pronounced her dead.

All was now confusion, but the awed ex-
clamations on every side showed that even
in death the beautiful singer had served the
cause she fought for, and 1t was evident that
the reaction which Flocon had anticipated
would set in by the next morning. The set
expression on Elon's face showeg that even
he felt the tragedy deeply.

It was five minutes after we reached our
room before he spoke. Then his tone was
one of bitter self-reproach.

“I should have had Valonne lock her up.”

“But how could anyone foresee such an
accident?"" | exclaimed.

“Nothing happens without a cause, An-
drews, and when Denbaule was so hated in
certain quarters—'' He paused, then lit his
pipe and snatched his hat. “They have
given us something more definite, now, if

we can only read the signs.”” He even
smiled, and as we strode rapidly towards
Valonne's headquarters he asked me sud-

enly:

“Did you order the dodgers?”

“Margulier promised them for ten to-

morrow."’

:‘%nd the type?” bold £

‘Ten-point caps, ace.”

"Goocr.o But here we are.”

He brushed aside formalities.

“Valonne, 1 understand that Professor
ules Langevon invented the Swaying
hriller and sold it to Jacobs. I want you

to come with me to see him.”

“Faculty of Science,” Elon instructed

Valonne’s chauffeur, and shortly we stopt
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$100 a Wee

He doubled his pay
and now enjoys the comforts and
pleasures of a real income

Why not double your pay? Thousands
of our students have done it and thou-
sands more will do it. You can be one
of them. Do not think for a moment
that it is luck or pull which brings suc-
cess and real fmontiy—lfxar from it., It
is preparing for the big opportunity
antr knowing what todo when the right
time comes that does it. The men who
have made successes for themselves
were ready when their main chance
came, Your main chance, too, will
come, Are you ready for it?

Remember the Empty Lot?

The older fellows were playing ball
and you were watching, wondering if
{rou would ever get a chance to play.

ou knew if you only got a chance you
would show them. Sure enough, one
day they hollered, “Come on, kid, ﬁb
a bat!"” Your chance at the pill had come. That
is the way with life. Your chance at the pill will
come, you want to stay on the team, you
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show you a sure way to success and big pay.
Alarge number of men in cach of the posi-
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Hear the Radio Concerts

from farandnearinyourown home.
The latest news, market and
weather reports now broadcasted
by our Government by Radio.

:Duck’ s New Radio Catalog No.16

275 PAGES—A CATALOG DELUXE

Fa for copy of the greatest radio catalog
SEND lzc TOD AY ever put between the Eages of two
covers. Never in the history of ra-

dio was such a catalog printed.

The radio data and diagrams, embracing upwards of fifty pafes, ives the
experimenter more valuable and up-to-date information than will be ound in
many text-books selling for $2.00, and $1.00 could be spent for a dozen different
radio catalogs before you could gather together the comprehensive listing of
worth while radio g found in this great catalog.

Type “Q’’ Receiver

An ldeal Receiving Set for Long and Short
Wave and Radio Teleph R tion

| o

This set is the most flexible receiving set on the
market. With the use of the various sizes of
Honeycomb Coils everything in the range of radio
telegraph and telephone reception from 200 to
25,000 meters is brought into your home. Consists
of a three coil mounting and three Variable Con-
densers of proper capacity. Tuning extremely
sharp. Remﬁar dials.

Price, without detector.................. $35.00

The William B. Duck Company

230-232 Superior Street Toledo, Ohio

before one of the most impgsing of the Uai-
versity buildings. It was seven o'clock and
the halls were quite deserted, but an at-
tendant directed us to the end of a dark
corrIi:io;-_. La ged

“Professor Langevon is enga in re-
search there,” he said, pointing. ‘Knock
before opening the door, for he is working
with very delicate apparatus which must not
be disturbed."

Elon knocked impatiently and a gruff re-
sponse came quickly:

““Who is there?"

‘‘Valonne, of theSecretService. He wishes
to consult you in a scientific matter.”

“You will have to return in the morning,”
replied the voice. “All the measurements
will be ruined if that door is opened now.”

“The matter is very urgent, my dear Pro-
fessor. I must beg you to see us at once,”
replied Elon.

“Impossible,”” came the curt answer.
“Good-bye."

Elon threw open the door, disclosing a
scene that was hardly scientific. A woman
of about thirty-five sprang from the lap of a
bearded man in dirty laborat robe, and
the professor rose in unconcealed rage. Elon
cut shart his exclamations.

“Hopkins is my name, this is Mr. An-
drews, and_ this is M. Vaionne. with
name you are undoubtedly familiar. You
are the inventor of the thrller that has just
killed Denbaule, and we must insist upon
examining. your ratory.”

Professor Langevon threw up his hands in
speechless wrath. The woman had mean-
while slipt from the room. Elon drew his
automatic and eyed it contemplatively; and
the professor, now a more dignified re,
than when startled in his amorous adven-
ture, calmed at once.

“You are welcome, gentlemen, altholyoun
are doubtless aware that your unceremoni-
ous entrance into my private laboratory
requires an apology.” -

‘We shall appreciate your kindness very
much, Professor,” replied Elon. ‘‘Ah, this
is the apparatus with which you have per-
formed your celebrated researches on recip-
rocating motion,” he exclaimed, pointing to

'M. ). MURDOCK CO.

THE NAME IS A GUARANTEE

MADE BY MURDOCK

REAL RADIO RECEIVERS.

CHELSEA, MASS.

a motor whose driving rod was attached toa
sng?sll, box-like carriage which stood on two
rails.

“Quite so,” returned Langevon, mollified.
“You see how it operates.”

He closed a switch and the carriage ran
back and forth on the rails.

“Most ingenious, Professor. And now
may I have a large rubber bag filled with
water?"’

“Certainly,” responded Langevon, with
evident surprise. “I noticed one of the boys
mending a football bladder in the workshop.
Will that do?”

Elon nodded assent, and Langevon re-
turned in a moment with the oval bag filled

with water. Elon hung it freely in the center
|of the carriage, then started the motor and
gradually advanced the control. The car-

riage oscillated to and fro with increasing
speed, so that the bag swung against one
ond of the carriage and then the other.
Water squirted from the valve at each
bump. the oscillations became more
rapid the force of the bumps increased, and
finally the bag burst. Elon’s eye lit, but he

1said only:
“A striking demonstration of inertia,
ofessor. A thousand thanks for your

I bindness.”
You saw what would happen to a human
t?” he asked, as we were again in our

U

rALAA LU WSS

“EXacuy. N5 sun oo wmu B of the
thriller reached a certain limit the changes of
direction at the ends of the swings were so
sudden that Denbaule’s heart was bumped
forcibly against the walls of the thoracic
cavity, and ﬁnall?' the valves burst. You
recall the spurts of blood?”’
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Our Wonderful

(Patents pending)

Stethoscope

saves you money on engine repairs. It
enables you to detect instantly knocks and
loose parts which cause destruction ~and
heavy expense -in automobile engines.
Mechanics depend upon the Stethoscope
for inside information. Stethoscope to-
gether with Authoritative Trouble Chart
on a money-back guarantee for only

$7.50 by mail, postpaid

Our
Genuine
Skinder-

viken
Transmitter
Button

is better than other transmitters because of its
unique patented comstruction. It is usable in
thousands of Flaces and for innumerable Xur-
poses where old transmitters cannot be used at
all. Invaluable for telephone, wireless and ex-
erimental purposes for sound transmission.
omplete instruction with each button. Free
literature.

Price $1.00 postpaid
General Sound Transmission Corporation

114 LIBERTY ST.  Roem 1082 NEW YORK

DEALERS

We are distributors for all
Radio Corp’n Products
Same discounts allowed as when
you order from the company
direct. We ship all orders from
stock immediately on receipt

of same.
Write for discount shest

Electrical Specialty Co.
48-50 So. Front Street
Columbus, Ohio

LLEARN ADVERTISING $

Why thowttl’?: No other ex-
penses; 10 books 3 DO UNDecessary
stodying. Tsught nlilina(s;wupun_ C

‘Fsaw it all in a flash, but he was speaking
in.

“Now we know that the effect of vibrating
too rapidly could easily be predicted. Here
is the next step.”

He had erected a thin rod of spring steel
vertically upon a wooden base. He con-
nected a dry cell to an electro-magnet at the
bottom, and the rod swayed back and forth.
It was, in fact, a miniature Swaying Thriller.
Occasionally he changed the position of a
sliding weight which he had clamped to the
rod, and took observations with a stop-
watch. 1 observed that the nearer the
weight was to the tip, the more slowly the
rod vibrated, but while I was trying to draw
some connection he rose quickly.

‘*‘And now to examine the shaft.”

The park lay in complete darkness when
we reached it, but nevertheless Elon maneu-
vered cautiously before scaling a fence near
the looming spire. He took a coil of insu-
lated wire from his grip, quickly climbed a
pole and connected the wires to the two
power lines which fed the park. He brought
the loose ends to ground, attached two rods,
then in a trice was ascending the narrow lad-
der attached to the steel column. At inter-
vals he tapt cautiously with a hammer, then
I saw a blinding flash as he touched the rods
together against the side of the shaft. 1
knew that he was melting a hole thru the
steel with his electric arc and platinum
electrodes which had been of such service in
the Fulton Bank case. He withdrew the
electrodes, inserted calipers, and called:

‘‘8.2 centimeters; take it down.”

He made measurements at intervals of six
feet, while I tabulated the figures that he
gave me. He returned quickly to ground
after the last measurement, disconnected the
wires, packed his tools and returned to the
hotel, where he plun{ged into calculations
which covered sheet after sheet. I watched
for a few minutes, interested in the curious
mbols, but finally threw myself upon the

It was nine in the morning when I awoke,
but the electric lights were still burning
brightly and the carpet was covered with a
deep layer of penciled tpa rs. Elon bent
over the table, a cup of black coffee at his
elbow. I heard him murmur:

“13.5, too low, too low—but there’s
nothing else.”’

“You snored fearfully,” he exclaimed,
looking towards me. ‘‘Get those dodgers
this morning and meet me for dinner at the
Palais Crystal, at six-thirty."”

He jammed his hat on his head and strode
out, leaving me to speculate upon the sig-
nificance of the figure 13.5. Margulier had
the dodgers ready promptly at ten, and as [
returned to the hotel I heard newsboys cry-

ing the tragedy. One paragraph especially
interested me:
‘“‘Government engineers testified that
such a shaft can vibrate at only one speed,
which is determined entirely by its rigidity
and distribution of weight; and they set u
apparatus which showed that the only efl:
fect of the magnet is to maintain the natural
rate of the rod. Their testimony proved
that the accident was due to crystallization
of the steel under the enormous stresses in-
volved. Examination of the shaft this
morning revealed a series of small holes
apparently made with a welding torch, but
ese weref lt::Id to :u;le h}d ng effect. l'fbe
manager of the park, Mr. Jacobs, as well as
the inventor, Prof. J. Lu:ﬁevon, were com-
pletely exonerated, and the shaft is being
strengthened for an early re-opening.”

Elon was taciturn at supper, merely stat-
ing that we would have an interesting expe-
dition during the evening, and I wondered
whether, after all, there was any connection
between Denbaule’s death and the venom-
ous propaganda. We smoked leisurely until
nine, watching the colorful diners seated
under the glass canopy of the sidewalk cafe;
then Valcnne called with two of his men, and
the five of us motored out the road that
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Your Choice
75c a Week

No matter what your occupation, one of
the homestudy sets listed below will quickly
fit you for a better job and bigger pay. Any set you
select will be sent for seven days’ examination, and if
you decide to buy you may pay the rock-bottom price
at the rate of only 75c a week. But you must act
now! We cannot funnmee these reduced prices for

great length of time.

hese 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
difficult points as dm})le as A-B-C. Handsomely and
durably bound in halt or full Morocco leather (exoept
as noted), and stamped in gold.

Pay-Raising Books
At Greatly Reduced Prices

Accountancy and Business Management,
7 vol.,, 2700 pages, 1000 pictures. Was
52,50, .t iut it eee s Now $29.80
Carpentry and Contracting, 5 volumes, 2138
CI%‘“' 1000 pictures. Was $37.50 Now 24.80

Engin , 9 volumes, 3900 N
3000 pictures. Was $67.50........... ow 39.80
Elecirical Engin 8_volumes, 3000
pages, 2600 pictures. 00...... Now 34.80

Automobile Engin

6 v:alnmei. 2600
pages, 2000 pictures. as $45.

00....Now 24.80

Machine Shop Practice, 6 volumes, 2300
pages, 2500 pictures. Was $45.00. . ... Now 24.80
Steam and &u Engineering, 7 volumes,

3300 pages, 2500 pictures. Was $52.50. Now 29.80
Law and Practice (with reading course), 12
volumes, pages, illustrated. Was

$97.50. . ...ttt Now 49.80
Prevention and Insurance, 4 vols.,

1500 pages, ictures. Was $30.00.. Now 19.80
Telephony and Telegraphy, 4 volumes, 1728
pages, 2000 pictures. as $30.00....Now 19.80

Somlndon.“s:udng a{:‘go Vo.ntdhtln , 4
volumes, pages, pictures. as
I | T T S Now 18.80
Dra 4 volumes, 1578 3 -
tures, blue-prints, etc. Was .00. .. Now 19.80
ployment Management and Safety,
7 vols., 1800 pages, 540 illustrations. Was
2500 e0eeiittnenceiatninecntennnnnes Now 29.80

525
Send No Money
Shipped for 7 Days’ Trial

Yes, we'll gladly ship any set right to your home or
office upon your sim uess, Pay only shipping
cl uwhmthooooumve.m undlp

until after you have used them seven then i3
only $2.80 or return them at our expense. Pay balance
at the rate of $3.00 .

and. Canade, "G ur ‘opportunity—
. TAS| O]
majl the coupon ﬁ’o [

American Technical Society, Dept. X-251, Chicage

r p
] AmericanTechaical Seciaty, Dept.X-251, Chieage U.S.A. |

[}
|  Pleasesendmesetof........cceeevivnnnneanen [
| |
l i.;.i..n";s" ......... ;: ..uhls. . .e- w.
I will examine the books aghty and. 1f satis. |
fied, will send $3.80 within 7 days and $3 1
month, until I have paid the special of......
11 1 decide not to keep the booxs, I return

'—————-——————-—-——


www.americanradiohistory.com

882

LEARN WIRELESS

AT HOME

The Demand for Good Wireless
Operators Far Exceeds the Supply

‘l’he New York Wireless Institute will make you an operator—AT
E—in your spare time—quickly, easily and thoroughly. No
Df!vlous training or experience required. Our Home Study
Course has been prepued by our Radio Exp:n. L. R. Krumm,
Chief Radio I » Bureau N N. Y. Ex-
?"’ able to impart their practical and technical knowledge to
U in an easy f0 u stand way. The graded lessons
maliled you will prove so fascinating that you will be eager for the
next one.  The instruments furnished f7ée, will make it as easy to
‘nnnhe ‘Code as It was to learn to talk. All you will have to do,
s to

A Wireless Operator can visit all
THVd lhe Worlcl ov“ parts of the world and receive fine
pay and maintenance at the same time. Do you prefer a steady

position without travel? There ;re many opponunlﬂes at the nu-
or with the C 1 Wireless or Steamship

merous land
Companies.

ereleu opeutou receive salarles

B e o, T e enis g

only a steppin s.
Il ractically no Imlt to r earning er. Men
o but yu‘erdly were lreleu Ooennrl are now
holding positions as Radlo
Engineers. Radio Inspec-
tors, Radlo Salesmenat sal-
arles up to

This wonderful Set f?’r learning the code furnished

our course
FREE lnstrumenu and Text Books
We furnish free to all students, durlng the course, the
wonderful rm(v{r_lxq and sending set eractly as produced in
the tliustration his set is not loaned but GIVEN to;ll
students completing the course.

-bavn s the colebrated Om.

B ora rpmrcmonta ol he 0. Easy Payments
€ e ng A 8, ayment
: To

Collegon, fﬁh%‘f‘é -nh-j, c:a':”s%‘-l evmﬂwlnllfmny&u
-innn'ro:n:llluﬂ" u Wire- “’.’n ents w0 .“l

Transmitter
h used by

his remar

-:t‘l'dnu A-I cny . 8. Radio mnoecorto
W!thout ohlln

“‘ooklot

arllor wfﬂ:"««'
Mail the cou

FREE Post-Graduate Course

vate Course, if you
e orto OF tho levaest W icojess Sehaoh
l'° i‘a"v"c'l‘ °"§° er'?-'-'c.ﬁ'o Wonder City.-the

(o the World and
Tvey wu-u-.u§u=ﬂ|,co ek maougd':;‘

NEW YORK WIRELESS INSTITUTE

Dept. 272, 258 Broadway New York City
NEW YORK WIRELESS INSTITUTE
Dept. 272, 258 Broadway New York Clty

Send me, free of charge, youl' booklex How to Become an Ex-
pert Wireless Ope s of your
Course, including your l-‘nc lMlﬂlmﬂll ofer,

Name

Science and Invention for January, 1922

skirted the bay. Elon watched the shore
closely and halted us in a cluster of trees
about four miles from town.

Half an hour later a heavy truck stopt
directlf' opposite our hiding place. Four
men alighted and dragged two cylinders to
the water-front. The moonlight shone upon
them as they attached a long hose to the
nozzle of each tank, then we heard the
muffled wheezing of pressure suddenly re-
leased. The breeze brought a pungent odor
to our nostrils, and Elon whispered lacon-

icall
é,hlonne

Presently he prest the key of a small wire-
less sender in the automobile, and almost
immediately a lighted launch moved closer
to shore. The four men stopt work with
sharp ejaculations of disappointment, hast-
ily re-loaded the cylinders and turned the
truck towards town. We trailed them at a
safe distance.

The lumbering truck led us straight to
Sunshine Park. Elon cautiously followed
them towards the clubhouse, then motioned
us to come on. He led us into what seemed
to be an employee’s entrance and halted be-
side a sink in a basement lavatory. Stoop-
ing he fingered among the pipes leading
down from the sink, then in the semi-gloom
we saw a small door swing inwards. Elon
wriggled thru the narrow opening, and we
followed him down the large corridor into
which we had emerged. He held up a hand
in warning, then darted at full speed around
the corner.

Four men jumped as if shot, only to face
five leveled revolvers. Elon advanced
quickly and handcufft the four two by two.

“I think this is all of them, Valonne,”
remarked Elon, with a smile of satlsfactnon,
“but your men rmght guard that entrance.

I looked again at the four men who stood
against the wall. One I recognized imme-
diately as Jacobs, manager of the resort.
Manacled to him was an immensely tall and
emaciated man, clad in a dignified black
frock coat. His sin ularly bearded and
massive head towerec% above the cringing
Jew at his side. The other men were gar
as workers, with bare forearms and dirty
hands. Their faces revealed merely the
stolid indifference of stupidity.

Elon walked quickly to the single type-
case that stood between two hamf resses,
and fitted every letter from one of the com-
ﬁu’tments into a prmters type-assembler.

e mounted the type in a form, ran off a
plroof and examined it eagerly under his
glass

“Valonne, the case is now complete,’” he
remarked quietly. ‘You may arrest Jacobs,
Krampdo:}’f and their two helpers as mur-
derers and revolutlonary plotters.”

“It’s a lie!” shouted Jacobs, his face
blanched and knees sagging, but Kramp-
dorff said cool i\;

“My dear Professor. Hopkins, perhaps
you will tell us by what right you enter our
private workroom and address us as mur-
derers? Surely you realize that you have no
evidence to substantiate such charges."

“The French Government may use its
own discretion about the revolutionary lit-
erature with which these racks are filled,”
said Elon, grimly, snatching one of the fold-
ers from a shelf, “but, as for myself, I shall

;My seeing you ele"trocuted for the murder

arie Denbaule."

He turned quickly to Valonne.

“I owe you some explanation, my dear
Valonne. T will trace the evidence briefly.
I had no sooner come to Marseilles than I
noticed the dodgers which Jacobs had issued
to advertise Sunshine Park, and I observed
the same peculiarl ragged scratch across
the face ot one capital E that I had seen in
the revolutionary dodgers. You are aware,
of course, that under the microscope such
minute scratches are as distinctive as the
ﬁn‘ger-prmts of criminals.

‘Naturally this aroused my suspicion,
Valonne, but you informed me that the
printers whose name appeared at the bottom
of the amusement dodgers had just been
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BARGAINS

for the Radio Man Who
Wants to Save Money

It will pay you to buy from us. Not only
do we maintain in stock, ready for immediate
shipment, the largest line of radio supplies in:
New York but our monthly bargain list vdll
save you money. We can sell you anything yc

want from a_binding post to a oompleu Badlo
Corporstion Radio telephone No matter

what you want we have it or wﬂl "get 1t for you.

January Specials

Murdoek Antenna Switches. .

Roller Smith Radlo Fuqueuci
Amp.

Interphone House Seta,

Small B Batterles Special.

Large size

Smaller size Variometers

Small Blm Honeycomb  Coll
Mountin,

Hard Bubber Binding Posts.

Honeycomb Cofls, any size, 30% Off. Unmounted
Chokes, 8pecial at .05

And Hundreds of Other Bargains, Includinz
Over 100 Different Size Motors, A. C. and
D. C., at Corresponding Bavings.

EVERY ORDER .SHIPPED IN 12 HOURS
Ovrder Today Direct from This Ad. or

Send Cents for Complete Catalog of
W«reles.r and Electrical Goods.

AMERICAN ELBCTRO TECHNICAL
APPUANCE CO.
235-S Fulton St., New York

WHAT RADIO
COMPANIES WANT

In times like these when jobs
are scarce, the companies hir-
ing radio operators look for
men who are more than just
license holders. They want men
thoroughly familiar with the
latest types of ship sets, the
handling of commercial traffic,
compiling of abstracts, as well
as the care and repair of radio
installations.
Our course has been thorou Jhly re-
vised by a committee mclu ing the
chief operators of two of the leading
radio companies on the East coast.
Classes just starting in the followint.
Arc—Spark—Vacuum Tube
Abstracting—Repairing—
Operating

Send for booklet 152

Y. M. C. A. RADIO SCHOOL
152 East 86th St. New York City

“The Bcct Radio Sehool

in the E

RADIO CLUB PINS

Radfo Clubs Eve!

Rad
and rlnn !'BEE Samples loaned
METAL ARTS CO., INC.

7741 Seuth Ave. Rechestar, N. Y.
To Dr.” Rowe, the
A LETTE e, beings

Toatitn K‘dn mothodco! hnung dn:u- o“he
an pc-hs!
today. DR. RQ{)'WE.MON PeulSt (13) uﬂdo.l.Y'


www.americanradiohistory.com

. Science and Invention for January, 1922 883

.-.-Il---------------J

o~

www americanradiohistorv. com


www.americanradiohistory.com

- Science and Invention for January, 1922

Advettuementl in t!nl section twelve cents a worP for each insertion.
al d advertisements unless placed by an accredited advemsmg agency.

pany
accepted.

Ten per cent. discount for 6 issues, 20 per cent. di

pportunity Ad-lets

t for 12 i

‘Advertisements for the March issue must reach us not later than January 22.

Name and address must be included at the above rate

Cash
No advertisement for less than 10 words

Ob)echonable or misleading advertisements not accepted.

Aeronautics

_Agents Wanted—Continued

Books—Continued

build this three-foot model aeroplane. Parts
compiete, $1.50.  Circular free. Aero 8Shop, 3050
Hurlbut 'Ave., Detroit, Mich.

Easy Money Iutorvlnm business men—Jiffys needed
everywhere ; NmY unique; efficient; write Jifty Letter File,

 Ambitious Writers und today tut

Instructive, belpful. Welter's ,fmm 114
ff&m Bldg., Cinclnnatl. foall

Send for eur large asrenautical supp

ing late ldl:: and I‘:l'le prices, 15c. Our Fo:d and Mnm-

Afl e pam s

:l’: I‘mcm thz market. Propeller uhloz also. 4e¢
each., Heath Atrpln.ne Co., Ch 111,

Anm Make $1.35 or more applying sets Lithogram
inftials to automobiles, motorcycles, golf sticks, ete.
Anyane can do the work in a jiffy. And everybody
buy; w:m wdny for particulars. Big money to be

» Desk 19, East Orange, N. J.

Six New Business Publieations: Covering Admlnm
tion, Accounting, Advertising, Merel In.ndmn{
ship and Taxation. All vrena.ld !.':c. Vali 1.50. Bnlb-
faction P La Fayette
2.

7

Learn to fly with America’s oldest ai 0
Six hours’ flying worked in with three months’ shop
training at $190.00, makes our course the most complete

ever offered, and an opportunity long waited for. Enroll
at once. Heath Airplane Co., Chicago, Ill.
Heath prepeliers represent the most efficient method of

serial drive. Each propeller individually designed for the
particular work to be done, as laid out by America’s
oldest aeronautical engineers. Propeller catalog 4c. Heath

Alrplane, Co... Gicage, 1ML

Fno. Formuh Cataleg.

Bldg., Phﬂr lph
'* Alllancs, Ohle, prints big prefit

Building, Chicago

Agonts—Write 10: full particulars of
article ever offered to men; enormous profits; article costs
you only 5c, sells quick for a dollar; $15 dulx made by
one hustler; sworn statement. Edward A. Manthey & Co.,
427 York St., Cincinnati, O.

schemes; one mbocrlbor making ‘25 000 from three. an-
otbor $10,000 :r;m one. Try your luck; year only $1i. 00;

mﬁ”m. Werld dmml lun‘vﬂ ..t.n“ Hu: ah:ztlu and
A on_wol girls Belg:! Bel-
glan Specialty House, 6340 South Ractne, Oricage:

Agents. $60 to $200 a m Free Samp!
Sign I.et:.:n for BStore and Oﬂsgoulwlndwm

o ean do Big demand. general
Automobiles agents. Metallic Letter Co. 433Z N. Clark Bt.
Autemebile o-nn. Garagemen, Meshanies, Repaire | Chicago.
men, send for free copy of our cut;ll"ennt olnmu. It cen- Aunts. Blz Teturns, fast_ office seller; .ﬂ;’“
tains helptul, lm‘t't‘uetlve -t Bld nple ee. L?dm Dip Pen Co., 12 D Record
olc. Over 120 pages, {illustrated. Send for_ free g, .
ecopy today. Automobile Digest, 541 Butler Bldg., Pertrait Agents—Earn Big Money selling our Photo
Cincinnati, l(edllllou Everybody buys. You charge $3.00; make

Ford Owners

& Perry,
18, 360 Bowery, New York.

Fords .run 34 miles per gallon on cheapest ~gasoline
or half kercsene, using our 1922 carburetor. Increased
power; styles for all motors; attach yourself. Money back

uarantes; 30 days trial. ‘Big profits to agents, _Alr
‘ncuon Carburotor Co., 3226 M t. Duton OMo.
I I

Motors,Engines and Dynamos

Small Moters and Generaters, 1-4 h.p., $18.50—1-2
h.p., $38.50~—1 h.p., $68.50; 6 v. charging generators,
$10.50 each. All sizes both motors and generators up

to 5 h.p. in stock at all times. Bargain prices. Motor
s-le- Dept.,

n
Rrmtentiny

12 West End, Pittsburgh, Penna.
Build your ewn Gas Engine. We furnish rough castings
% h.p. 5.50. Brown Engineering Co., 514 Van Buren

8., C 0,
=4t Mt

Agents and pertrait men. Crew managers. We give
you more for your money. Better dmd Quick

Business Opportum'h'u

Publish Books, nuulau. ete. 3

ples, suggestions, etc., 000 uunhn (uo
words or legs) prlnted nnd m.ﬂed to good prospects
$5.00, Additd $3.00. I 3
ES 1014 Bel Ch

Be & Doteetive. Travel, Excellent n'pponunlw. Fascin-
ting work. free,
;vm;, American Detective smm. 19“ Broadway,

Chemieal Exnrt will furnish ﬁmnulu and trade sec-
rets. All lines. m.fm w. Cummings, Ph.D.,
238 Gordon Ave., 8yracuse, N .
Your spare hours should net ssolwany No agent
or

er set-
vice. Lowest prices on frames and gl
Catalog free, The Ploneer

credited. Corporation,
1266A West 63rd Street, Chi

Oc brings

1 D d, 129 8 Eagle Rock, cu.
$10 dally refinishing chandeliers, brass beds, aute-
by new method, without capital or m

Agents Make uo% Prefit.  Eradi Lumi
Crucifix shines in dark. Sells for $2.00. Costs
84e. Complete Ilne rellxlous articles, Crucifixes, bulbs,
switch plates, house numbers, match boxes. Novell
Ornamental! Every home a prospect. Iig
sales. Demonstrating Outfit. The Pioneer

t Free
Corporation, 1266 W. 63rd 8t., Chicago, Ill.

Fastest 8elling Sanitary Brush line in Amerisa. Huge

Free paticulars and proofs. Write
Co., Avenue D, Dout:l, 1L today.

Bulld Yeurseif pmﬂhblc bu-lueu manufacturing fiber-
s , 539 N. Welf,
Baltimore, )nrylmd

Manufacture Geed Paint and Varnish: 50c to T5e
business.

llon. Unlimited opvortunlty to bulld large
Profit-Making Opportunity for live workers, with ad- | 5& buf

vancement. Other 'm:“ﬁl:;& 02 ?mnéﬂe d(e:ulln .}g Utill,l.t'y'"f" y“"y' ':3:. :; olf, . ‘“‘

uick. . - No mulhroom dope.
& - Clasion. N ver-Chamber Pmlcuhn freo. Mets, 313 East 89th, New York.

New

$10,

Motorcycles—Bicycles wobive Agents make 310 Day selling Eurcka Strainer | - Joln 118 Fuiton,
Den't buy a Bicycle Motor Attachment until you get | and Splash Preventer for Srery water faucet. Takes on York C“Y- ll-l'onl mlectln memberlhlp socfety. Wil
eur catalogue and prices. Shaw Mfg. Co., Dept. 6, ""‘L s‘gg”;‘lg""w d known. et fietatly today, | B oktet Tree. Dues
Galesburg; Kansas. r Advertise. Country newspapers. Lists free. Pen-

Automobu’le Accessories
Ford G d $2.50 net each,

Y Can Succeed—With our Formulas, Trade Secrets,
Conmhl Information. Particulars free. The Thazly
Co., Dept. 17, Washington, D. C.

Sal : Make extra money easily.

any quantity, other t.vpeo of two unit G

5.50 net each. We do not rewind motor generator arma-

t‘:l.‘ru, Delivery 1 to 2 days. . M, Fredericks Co., Lock
ven, Pa.

Peerless Plate Ghu Wind Deflectors give every car
that “mllllon-dolhr‘ r ook, Mut poyulu necessity evmo;

ttached. toﬂuna for live uenu \grne quick for 1ib-
:nl trial offer and f{llustrated booklet. Rapid Sales Cor-
poration, 10-B, Grand Rapids, Michigan.

: 8ell our Ac-
cident and S8ickness policles in your spare time.
$5,000 death, $25 Weekly beneﬂt for $10 !enxly.
Address_Underwriters, Dept. N 14, Newark, N. J.
Liberal Prepssition For Live Men selling new Prod-
ucts removes iron, rust, cine, mildew,
and fruit stains. Bleaches clothes, cleans
erto for free lunple todn and start taking
. H. Stuart & Co., 5 . N

orders.
ewark, Now York.
8ilverall—Repairs lll metal at 240° of heat. Ideal for

Lol TR m{ummm.....m.....m....m.....m.................mn d water jackets, r-dlnor-, as well as all
etal ki Big fon for agents. Frank
American Made Toys - Foster & Co.. Box 1343, Nocoma, Tox,

““Wanufacturers wanted for large production and home-
workers on smaller scale for Metal Toys and Novelties,
Toy Boldiers, Cannons, Cowboys, Indians, Buffalo Bills,
Wild Animals, Whistles, Bird-Whistles, -Horses,
Prize- lehtera. Wagtail Pups, Put and nd‘l'ake Twl

Art

Art Levers, send your name, no money.
H27 Warren St., New York,

0. W. Mtller,

town
nell Company, Covington, Ky.

" $40 V{)nﬂy. m‘;kln {ubberzsmmi),-c..ﬂ!‘ull instruc-
ons_to . Specialty,
Box 101, W:tervllle.‘ M:ll.n:m ¢ oo 1.
Get Into Business for Yourself! KEstablish and operste
‘New Bystem Specialty Candy Factory’ iIn
munity. We furnish evernhtn Money-making opper-
tunity unlimited. Fither men or women, Candy Booklet
free. W. Hillyer Ragsdale, Drawer 139, East Orange,

Enter a New Business. Earn “.000 ts 86, .00
yearly in professional fees making and fitting a

specialty, openings everywhere with all the truh
can attend to; easily learned by ln’mm at bunn
quired; no goods to buy: job hununl.
agency. Address Stephenson Laboratory,

Be Independent. We teach by mail how to manufsc-
ture unexcelled Toflet Preparations. E& while you

and hundreds of other articles. Hundreds a

few weeks at small expense;

-ollcmni u
Boston, Mass.
learn. 1 of
Cosmetics, Box L, Omsha, Nebr.

mad lete hour, No experience or other toold
ncedeedwul’!‘::nu '(’Jc:ltlnc forms complete outfit from $5.00 Books
up. We buy these goods all year, paying fixed We Lived Befere, nolnnrntlo- Preven. God's Anh Chemistr:
Contract orders placed with ers. Exceptl angel proves that Lineoln ts Christ. God's purpose wi Y
high prices paid for ulnud goods. An d ot 25 mm (silver) M- c«nnm. line of hluh -grade laboratory supplies end
for this year offers industrious men an excellent ovpor- | pai. C. E. | Bender, Box 225, Mnnlllon Ohio. tific books. Chemicals free with every order. Bend
tunity to enter this fleld. Write us o?ly if _you mean Froe vest T will send Tilustrated Tter- dlma for_Bulletin E l’ully multnud postpald. D.
real &“&“‘E‘: lc:;‘."‘m lnformlt%mw ok e ature demm the following entitied books: Astrology. %l:r"k‘“ Company, 238-225 East 110th 5""'"- New York.
AT bR R Gainment, Toaling, Fopnotismy” Mocnestiration, nter- puShemical 8ei Thres coples 35c. Chemical Sctente
' B cs, e oa ence.
Agents Wanted tsm, Oecults{:‘ Persona Magnet .wﬂ?lul?.l:i blishers, Swedesboro, N. 3" @
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Power from the Air

URING the War there was developed in Ger-
many a new art—or science—that bids fair to
revolutionize our present means of obtaining
power.

This art, which is as new now as wireless
was twenty-five years ago, will attain proportions dur-
ing the next twenty years that may appear fantastic
to-day. The inventor of the new science, an engineer
of note, Herr Hermann Plauson, has devoted years of
labor to his researches and he has now actually in use
small power plants, that generate electricity direct from
the air, day and night, without interruption at prac-
tically no cost, once the plant is constructed.

e had occasion, in one of our former issues, to
describe the system, roughly, from cabled dispatches,
but complete information is available now. The amount
of electrical power that resides in our atmosphere is
astounding. err Plauson found in his experiments
that a single balloon sent aloft to a height of 300 yards
gave a constant current at 400 volts of 1.8 amperes, or
in 24 hours over 1774 kilowatts! By using two balloons
in connection with a special condenser battery, the
power obtained was 81); kilowatts in 24 hours! The
actual current delivered was 6.8 amperes at 500 volts.

The best balloons used by the inventor are made
of thin aluminum leaf. No fabric is used. A simple
internal system of ribs, stays and wires, give the balloon
rigidity as well as a certain amount of elasticity. The
balloon, when made airtight, is filled with hydrogen or
better, with helium. It will then stay aloft for weeks
at a time. The outer surface is dotted with extremely
sharp pins, made sharp electrolytically. Ordinary pins
did not prove good current collectors, as they lacked
extreme sharpness. The pins themselves were made
from amalgamated zinc, containing a radium prepara-
tion, in order to ionize the air. It was also found that
by dotting the outer surface of the balloon with zinc-

amalgam more current could be collected. Even better
results were obtained with polonium-amalgam. Plauson
states that the function of these amalgams is purely
photoelectric.

One hundred of such captive balloons, separated one
hundred yards from each other, will give a steady yield
of 200 horse power. This is the minimum, because in
the winter this figure increases up to 400 horse power,
due to the higher electrification of the atmosphere.

We need not go into the technic of how the current
is finally made useable for industrial purposes, suffice
it to say that the problem has been entirely solved b
Herr Plauson. By using batteries of condensers, hig
tension transformers, etc., the current can be trans-
formed to any form desnred such as for lighting lamps,
running motors, charging storage batteries, etc.

Plauson also invented a sort of electrostatic rotary
transformer which gives alternating current without the
use of condensers and transformers. Indeed, its out-
put is very great, as it actually “sucks” the current down
rapidly from the collector balloons. There is no doubt
that this invention will soon come into universal use
all over the world. Wi will see the land dotted with
the captive balloons, particularly in the country and
wherever water power does not abound. Indeed, the
time is not distant when nearly all of our power will
be derived from the atmosphere. So far it seems to be
the cheapest form of power known, it being much
cheaper than even water power—the cheapest form of
power known to-day.

Not only that, but as the inventor points out, no
devastating thunder storms occur near such aerial power
plants, because the balloons act not only as lightning
arresters, but they quickly discharge the biggest thunder
cloud, safely and noiselessly through their grounded

spark gaps.
H. GERNSBACK.
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| Have You

Learned to

“vpewrite Yet?

Universal typing is here. People are abandoning the slow,
tiring task of long-hand writing. How long are you going to
cling to it, in this world of advancement? Everybody dislikes to
receive long-hand letters. And everyone shirks at correspond-

ence when it has to be done the old-fashioned, tiring way. So
join the progressive throng—get a typewriter NOW.

Free
[ ]
Trial
We ship the Oliver
for five days’ free

trial. Let it sell it-
self. Or send it back.

| Y,

14 Months

To Pay

Pay for this Oliver
while you use it.
Only $4 per month
and you soon own it.

$49:50 or $100? Which would you
rather pay for a standard typewriter?

For 25 years all standard typewrit-
ers have been priced at $100 or over
and still are—except the Oliver.

It is the only standard typewriter
selling at half. It is the only standard,
$100 typewriter being marketed direct
from the factory.

Were it not for this simplified sell-
ing plan, the price of the Oliver would
also be $100 or over. For it is the
same fine machine, the finest model
we have ever built. Over 900,000 have
been sold.

\We simply sell the identical $100
tiver direct from the factory, and
subtract all the extravagances of com-
plicated selling. We have found that
*tt . tir .t maintain a high army
4« . .+, . d agents. We have
1 senc&osary to sustain a
.t _ e ui branch offices in over
50 cities.

The $50.50 you save is the sum that
it would cost us to sell the Oliver the
roundabout way. Plus a saving made
because of the volume of business cre-
ated by our plan. :

Send No Money

We let the Oliver sell itself. We
ship it to you for free trial. Then you
can compare it with other standard
typewriters at $100 or over.

You become your own salesman.
You are the sole judge. No anxious
solicitor will urge you. In the privacy
of your own office or home you can
decide for or against the Oliver.

If you want to own it,send us $49.50
cash, Or if you wish to pay for it in
installments, send us $3 after the trial
period, then $4 per month until $55
1s paid.

You can readily appreciate that it
takes a super-typewriter to sell itself.

No test could be severer. Remem-
ber, there need be no fluent salesman
to urge you.

If you decide against the Oliver,
ship it back at our expense. We even
refund the outgoing transportation
charges, so that you do not risk one
cent in the test.

Now we ask you, would you rather
gay $50.50 additional and not get a

ner typewriter? Would you care to
support a $100 price for the Oliver,
and get nothing tangible in return?

Or don’t you agree that our new

way of selling

Doesn’t it ap-
peal to your
common sense?

Some of the F amous Users:

New York Central Lines, Hart, Schaffner & Marx, U. S.
Steel Corporation, N. Y. Edison Co., National Cloak &
orris & Co.—and hundreds of others.

Suit Co.,

is logical
0-
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How to Save

The coupon below brings
EITHER a Free Trial Oliver or F
ther Information. Check which :
desire.

This is all you have to do to s.
the $50.50. Without such a plan, yc
have to pay $100 or over.

But this way you not only sav.-

you get the finest typewriter that
be built by a leading maker. It co
fresh from the factory, our latest
best model, a 25-year development

Check the coupon sow and mail i
Canadian Price, $79

The OLIVER Tipewritér Gmp.
672 Oliver Typewriter Bldg., Chicago, 1

F----------------------I

THE OLIVER TYPEWRITER COMPAN
672 Oliver Typewriter Bldg., Chicago, ]
D Ship me a new_ Oliver No. 9 Tyy
writer for five days’ free inspectic
If I keep it I will pay $56 as follows:
at the end of trial period and then at t
| rate of $4 per month. The title to 1
i main in you until fully paid for. It
B make cash settlement at end of tr
B period I am to deduct ten per cent a
i remit to you $49.50.
=It I decide not to keep it, I will ship
bagk at your expense at the end of f
days.
My shipping point i8....evcneeeccceae

Do not send a machine until I ord
it. Mall me your book—‘*The HIi

Remedy,” your de luxe catalog and f
H ther information. d t

Cost of Typewriters—The Reason and t . .

{Nunn

: Street Address

= City State.
1o tion or Busi

L------------------------
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