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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)


www.americanradiohistory.com

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 ——
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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.
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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 .
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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.

817

www americanradiohistorv. com

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
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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
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- 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

www americanradiohistorv. com

r week; depending .



www.americanradiohistory.com

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 |

AR R R
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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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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
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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-
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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<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>