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g; Two Billion Horsepower

T has been known for over a century that the

moon moves faster in the heavens now than in

former ages. Halley and Laplace pointed this out

over a hundred years ago. No one seemed to
have a theory that accounted correctly for the phenom-
enon in all its phases.

In tracing back famous eclipses that occurred in
antiquity, for_instance those during the days of ancient
Greece and Rome, astronomers were imprest by the
fact that these echpses when reckoned backward
occurred at different times of the day than the calcula-
tions called for. There could be only one logical expla-
nation and that is—the earth revolves slower now than
in former centuries. As the earth’s and the moon’s
movements are closely i »r-related due to universal .
gravitation, it follows as a matter of course that the
moon must accordingly move faster in the heavens.
The amount, in effect, is a 21" shift to the east in a
century.

Now, the slowing up of the earth’s rotation is
almost imperceptible. Even with our present day pre-
cision instruments, the difference in time can hardly
be noticed over a period extending thru a decade. The
calculated figure amounts to only 1/80 of a second
in 1,000 years!

But what is the cause of this slowing up of the
i earth’s rotation? Sir George Darwin pointed out years
' ago that it can be due solely to the friction produced

by our tides. The earth is a body in motion just like
any other moving body. Accordingly it is subject to
the same laws of mechanics as other bodies in motion.
Friction means production of heat and friction will
slow up a moving body no matter what its size. Sir
George thus calculated very correctly that tidal fric-
3 tion would cause the earth to slow up. At the same
time these tidal forces drive the moon further out

in its orbit (7V% feet per century) with the result that
the length of the lunar month, now approximately 28
days, increases gradually.

Sir George's theory has been confirmed recently by
actual data collected painstakingly over a period of
many years by three English scientists, Dr. Fothering-
ham, Dr. Taylor and Dr. Jeffreys. These scientists
not only reckoned backwards many historical eclipses
of the sun and the moon, but they found by calculation
that the friction produced by tidal action would per-
fectly account for the slowing up of the earth.

Altho this “braking” action of the tidal friction
upon the earth seems almost microscopic if we con-
sider only the effect of slowing up the earth at the
rate of an insignificant 1/800 of a second in 100 years,
the power required to produce this result is gigantic.

Consider the earth which is a globe almost 8,000 miles
in diameter, spinning at the rate of over 1,000 miles per
hour at the equator. Then let us figure out how many
horsepower it takes to slow up this globe at the rate
of only 1/800 of a second in 100 years.

The startling answer is 215 billion horsepower acting
continuously for the entire 100 years. Such figures
overwhelm our imagination, but they are readily proved.
Altho absolutely accurate figures as to tidal forces all
over the world are unavailable, a rough estimate can
be made readily. Tidal forces out in the dcean are not
very great and the friction there amounts to only a
small fraction compared to that set up along our
shores. You only have to calculate the amount of
horsepower developed along our shores for a mile and
then multiply this by the total shore mileage thruout
the world. You will then find that 2% billion horse-
power is a rather conservative figure.

H. GERNSBACK.
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A Direct Routeto

you can earn more. The
salary of the electrical
worker is steadily advancing. Especially is this true of those who are educating
themselves in the finer points of electrical practice.

Fit yourself for one of the really big jobs by knowing No matter how much nor how little you know of

electrical practice complete, including inside and outside electricity, the Croft Library will be found of assistance
work, central stations, and the whole subject. It takes every day. You will l_mmedlatel{, recognize the fact
that the author is a practical man. You will immediately

long years to do this in 1g}r\actice only, whereas, with the
aid of the CROFT LIBRARY OF PRACTICAL ELEC-
TRICITY it takes only months.

see the great difference between these and other books

on the subject you possess. ) )
READ THIS-

to you a copy of Dudley’s CONNECTING

F'REE ! rcﬁnw-l-!ill Book Co.,
INDUCTION MOTORS (regular price). .$2.50 370 Seventh Avenue,
New York.
A. M. Dudley of the Westinghouse Elect. & Mfg. Co., one of the leading author- Go u.' °
ities on induction motor windings, has written a book on this subject that in LIBR ;;“,;'3"}..“&‘}2'5!'_ ,
two months has made a wonderful sales record. It is a book every electrical re- TRICITY more than came

up to my tions. 1
have been lml;::ial
for fifteen years,

pairman, armature winder and trouble worker will want.
If you will send us your order for the CROFT LIBRARY on the coupon

below, we will give you Mr. Dudley’s great book free after your first payment on and know the general run
the CROFT LIBRARY. This offer is limited and may bé withdrawn at once. | Crofes Librecy i the bat
Take advantage of it now. 1 have had of

Yours truly,

EDWARD T. HOFF,

713 3rd Ave.,
Asbury Park, N. J.
The Croft Library adheres closer to actual practice than
anything of the kind ever attempted. It is the most com-
plete set of books on electricity ever published. It is
clearest in word and illustration. It has no equal in every-
day helpfulness. It cannot be compared in any way with

other sets of books on this subject.

Just return the coupon—

Fill out the coupon belew and return to us. - We will immediately send
the eight volumes, charges prepaid, for ten days’ use in connection with
your work. Don’t bother to send any money. We do not want a cent
from you until you have examined the books and decided that they are
a direct route to bigger pay. Then you can send us $3 in 10 days and
$3 per month until the special price of $27.50 is paid.

After your first payment, we will send you FREE Mr.
Dudley's great book.

McGraw-Hill Book Co., Inc.
370 Seventh Avenue, New York

/ r~--——-— o —— e ——— —— - G @ & e ——

AND THIS—

Electricity, from the simplest principles to complete

McGraw-Hill Book Co., 370 Seventh Ave., New York
and economical operation of a central station.

Motors, generators, armatures, commutators, trans- Gentlemen:—Please send me the Library of Practical Electricity
g(;l;?;gss. circuits, currents, switchboards, distribution (shipping charges prepaid), for 10 days' free examination. If satis-

Electrical machinery of every type, installation, op-
eration and repair.

Wiring for Light and power. How to do it mechanically
perfect, in accordance with the National Electrical Code.

Wiring of finished buildings, Underwriters' and munic-
ipal requirements. How to do the complete job from
estimating it, to completion.

lllumination in its every phase. The latest and most
improved methods of lighting. L.amps and lighting effects.

A complete course in mathematics as applied to work.
A course which refreshes your mind, and gives you mas-
tery of all the shortcuts in figuring.

Electrical practice complete. Electrical practice as
experts know it. Electrical practice by experts.

factory, 1 will send $3 in ten days and $3 per month until $27.50 has
been paid. If not wanted, I will write you for return shipping in-
structions. Immediately upon receipt of my first payment, send me
free of charge Dudley’s CONNECTING INDUCTION MOTORS.

Home Address......... ... iiiiiiiiiiiiiiiiiiiiiieiriernenan, .
Cityand State..........ciiiiiiiiinnneneriennnnsenns ereeseeaas .
Where Employed. .. .c.ooiiniiiiiiiiiiientienoernnnennnneeiannns
OCCUPALION . . .ot vtetiiiiiisineesesesesnesrosacnnnnnanns S&l 5-23
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Double and Triple-DecKing
Busy City Thorof&res

John

A. Harriss of the Board of Police
Commissioners was given a banquet
in honor of the first anniversary of
the installation of the Fifth Avenue

IN the city of New York, Dr.

transit signal towers. These were con-
structed and maintained by Dr. Harriss at
his own expense and have done more to

embodies further suggestions on the part
of this magazine.

Sixth Avenue now possesses an elevated
railroad. On the level of this Dr. Harriss
proposes to erect a second story street,
the sidewalks of which will give access to
a second row of stores on the avenue on
the level of and entered from the new

by escalators. In this development Sixth
Avenue will acquire two additional stories
of -sidewalks, and will contain three
stories of high rental stores and shops,
two stories of roadway for automobiles
and vehicles, two stories for electrically
propelled cars. In its many immense
office buildings New York has changed

Appear with 1lnese ilmprovements.

help the solution of the traffic problem
on Fifth Avenue than anything which has
ever been tried. The Doctor now pro-
poses to bridge over Sixth Avenue with
a second story so as to make it a two
story street and our cut not only gives
the idea formulated by Dr. Harriss, but

sidewalks. In order to prevent the dark-
ening of the street they will be made of
translucent glass. In our illustration we
show a third sidewalk, this time of quite
narrow width, which will bring into play
a third series of stores and access to
which from the Harriss sidewalk will be

735862
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from a city of four story buildings to
one of twenty to thirty story buildings.
The enormous number of occupants of
these buildings require extra sidewalk
room more imperatively even than auto-
mobiles and vehicles require the extra
deck proposed by %r 1E{arrgss

ring
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The Rather Novel Effect As Seen in the Plué
]

plane Seemingly Drops Thru the Roof of the

of Her, Who Is to Be His Bride.

© 1921 by Science and Invention

‘t"’l‘he Bro‘lilen s‘tNing,"‘N:w I:: the lgsth Sft. "ll‘h;nre xn New York Clity. hThe Ponderous Curtiss Air-
age on the Stage t! tt t t i i
While Bricks-and Mortar Loosened by the Crash ge a e er Part ¢ e First Act and Catapults the Mechanic on to the Stage,

all All Around and Upon Him. Thus the Pilot Enters Rather Informally Upon the Residence

The Action Is Described Below.

Science In Stageland

By H. WINFIELD SECOR

FALLING AIRPLANE IN
BROKEN WING”

PLAY which has not only a

wonderful heart appeal but has

come to the front because of a

very spectacular scene, is “The

Broken Wing,” now playing at

the “48th St. Theatre.” The principal

scene in this play is produced by the crash-

ing airplane. This airplane smashes thru

the roof of an adobe house or at least

apparently so, at the end of the very first
act.

In viewing the scene of action, one sees
the Mexican homestead with the girl and
foster father conversing on various subjects.

A storm arises and the stage becomes
darkened, while vivid lightning illuminates
the background and the interior of the home.
Suddenly the purr of an airplane engine is
heard in the distance; it becomes louder.
The girl and her father rush from the room
to see what the commotion is about. There
is a crash! The bricks of the building
topple down. The lifeless form of the
observer is seen to catapult from the air-
plane as it crashes down thru the roof.
Lightning flashes again illuminate the scene
to show the body of a pilot hanging un-
conscious from the fuselage of the airplane,
while the body of his ‘‘Buddy’ lies lifeless
beneath the load of bricks and mortar.

The second scene shows the aviator with
the machine which has crashed down thru
the scenery, the airplane being a genuine
Curtiss in perfect condition (except for the
battering it receives at every performance),

“THE

Explaining the Fa-
mous Naval Battle

Scene from “In the
Night Watch”

which with but slight repairs may be flown.
The airplane crash is more or less of a
psychical development in that the airplane
does not in reality crash to the stage floor,
but is already in that position cleverly
concealed by the stage scenery. During
the storm the stage is only illuminated
intermittently by vivid flashes of lightning
and the lull between these flashes lasting
about one or two seconds, presents ample
time for the introduction of the crash.
Overhead a canvas sheet filled with
laster is suddenly releast, while a cover
iding a falling brick wall is drawn back
and the bricks automatically dislodged,
fall to the stage floor. A china closet is
overturned, as is a bookcase, and the broken
dishes intermingle with the books and
scatter themselves all over the place.
Flashes of lightning again illuminates the
scene. Dust and plaster fall on the objects
and the room can hardly be discerned.
Several successive flashes of lightning now
enable the audience to see the catapulting
body of the observer hurtle thru the air
and land on the stage some of the bricks
falling upon him.
The rumbling of the airplane engine is
executed by four riveting hammers con-

12
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nected in parallel and which turn out upon
a steel plate the merry ‘‘rat-tat-tat” of a
300 H. P. 12-cylinder Liberty engine. A
healthy load of bricks, cobble stones, and
scrap iron suspended about 25 feet above the
stage flcor, assists in making the crash ap-
q_ear to be of ponderous proportions.
hese stones and scrap iron are suspended
in a cradle which is releast by a stage-hand
at the opportune moment and the crash
which occurs when they hit the steel plate
placed upon the stage floor in back of the
8:ene, reverberates thru the building.

WONDERFUL NAVAL BATTLE
FROM “IN THE NIGHT WATCH”

ITHOUT a doubt the most pre-
tentious and realistic naval battle
ever staged in the theater is that

appearing in the New York

Century Theatre success, ‘‘In the
Night Watch.” An all-star cast presents
this famous play which has been adapted
from the French drama *‘La Veille d’Armes.”
The dramatis personae include Mr.
Robert Warwick as Capt. de Corlaix and
Miss Jeanne Eagles as his wife, Eugenie
de Corlaix.

This play marks an epoch in American
theatrical productions not only for the excel-
lence of its cast, but particularly for the
massive, true-to-life stage scene showing the
French cruiser Alma, going into battle with
a German warship on the gigh seas.

The second act brings us to the great

(Continued on page 62)
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Monsters of Long Ago

days, that which died and passed

away in those distant epochs

which gleam thru a misty veil to
the present day from incomprehensible
distances have become known thru
nature’s prints and petrifications miore or
less well preserved. In a book with thick
pages nature has pictured the story of our
earth in the strata of its crust. In those
distant prehistoric ages the waves of the
ocean passed over places which are conti-
nents today, where mountains lift their
snow-covered peaks, and inland lakes
twinkle like clear blue eyes.

A shoreless ocean covered the earth in
prehistoric times. Octopi, sharks, crabs,
and armored fish inhabited the lukewarm
waters while alge and seaweeds formed
thick masses, letting the feathered or leafy
forms follow, in rythmic play, the water's
movements,
low lying islands appeared above the level
of this primeval sea; with the ebb they
Jay dry, but the flood tides rolled over
them, as if the waters would bring back
into the sea that which had risen from
out its bosom.

The atmosphere was charged with car-
bon dioxid and thickly laden with mois-
ture. Mosses and ferns timidly took pos-
session of the newly created land that had
come forth only a little above the primeval
sea. The land bodies became, through the
gradual rising of the land, larger and
larger. The flat islands joined together
and became a whole continent with their
coasts, however, now and then becoming
overflown by the devouring sea, but rising
again and again in the changing play of
the battle of elements,

Just as the plants seemed to migrate
from the water to the land, so did the
animals also. The gill breathers, living
in the low swampy lagoons, began to
breathe in the heavy atmosphere. This
transformation which was slow to de-
velop, presented the first tailed amphibians
whose skeleton clearly showed their re-
lation to fish ancestry. Their relations,
being mbdre developed, took their place.
These were the ancestors of the small
reptiles living well into the Tertiary
period. They lived on the shore; it
seemed as if they could not part from the
water.

Nevertheless there were land as well as
swamp inhabiting animals that always re-
turned to a more or less aquatic life; as
the duckbill saurians, which turned into
lung breathing sea animals plundering the
mussel banks of the Trias seas.

The land formations of the Jurassic
period became populated with reptile life
which soon adapted itself to all existing
conditions. Slowly the saurians rose
higher and higher in their development
until they became the mighty rulers of the
universe. As their associates, altho
there were great and giant forms, there
also grew up the small and smallest varie-
ties of saurians. The amphibians that still
lived at that period, were few in number
and inhabited the lowlands here and there,
undisturbed by the carnivorous saurians.
The saurians attained the height of their
development after the actual saurian
period, just as the first mammals appeared
on the earth.

The land saurians, the dinosaurs, de-
veloped into unbelievable proportions

HAT which was born, lived, en-
dured, and loved in the prehistoric

With the passing of time,

By Dr. E. BADE

reaching massive and gigantic forms. The
majority of them were harmless, plump,
plant eating mountains of flesh, with small
heads and tiny brains, protected from
their enemies, the carnivorous saurians,
by their size alone. In addition they had
an effective protective medium in their
whip-formed tails, with which mighty
blows could be dealt.

The first discoveries of giant dinosaur-
ian bones were made in the United States,
in the Rocky Mountains, where the skele-
tons of the Diplodocus were first brought
to light. Larger species existed in Africa
where a big bed of remains were uncov-
ered. These animals probably lived in
small herds or families and spent their
time on the shores of waters and swamps.

The earlier types of saurians walked on
all fours just as well as on the hind legs.
The later varieties walked directly on their
hind legs and used the forelegs for grasp-

ing and holding their food. Others used

them as weapons as for example the
Iguanodon, a plant eater, a monster which
attained the height of 24 feet. The fore-
paws of Crenosaurus (Alosaurus), a 14-
foot high meat-eater, were very small.
This creature propelled itself on its hind
legs by hops and bounds not unlike the

OUR NINTH YEAR.

WITH this issue SCIENCE AND
INVENTION begins its ninth
year. We desire on this occasion
to thank our readers for their continued
patronage, and we hope to still further
improve the magazine during the coming
year. Due to the tremendous costs, it
was impossible last year to enlarge the
magazine, but now that prices are falling
we probably will be in a position soon
o add more pages to the magazine,
which we hope to do before the year is
over.

. May we have an expression from you
if the magazine now meets with your
full approval? We want honest criticism,
as only in_ this case will we be able to
improve the magazine continuously.—

Editor.

present-day kangaroo. Specialized forms
of the carnivorous saurians moved about
by springing, as Ornitholestes; the older
varieties strode about with long strides,
evidence of which we have in the well pre-
served foot prints made in the swamps
and sands.

The habit of walking on the hind legs
assisted the carnivorous saurians in dis-
covering their prey in that it elevated their
heads to such an altitude that it gave them
a wide expanse of view. The smaller
varieties of the stately plant-eating
saurians were protected from the carniv-
orous saurians by a coating of armor.
Triceratops was also armored and had in
addition a strong spiked collar, and three
horns upon its head, the largest of which
was situated upon the bridge of the nose,
with another smaller one over each eye.
Naosaurus, a very old saurian (much
older in fact than the Diplodocus or the
Gigantosaurus), was armored with a high
comb of hardened skin which was situated
upon its back and held erect by projections
of the spinal column. Stegosaurus was
protected on neck and back with solid
plates of armor, the projecting flaps being
held erect while the tail was covered with
spikes.

Among those saurians inhabiting the
land, a few lived in the trees, developing
their skin folds into batlike extensions

14
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which enabled them to glide to the ground.
These saurians gradually developed into
animals of flight. The skin which the
Pterodactylus used for flight was con-
nected with the fifth finger which grew to
gigantic proportions and was often as long
as the whole body. In the beginning of
their development these flying saurians
included the smaller varieties which prob-
ably climbed trees in search of food. The
mighty Pteranodon, an inhabitant of the
Cretaceous period, had a wing span ex-
ceeding seven yards, being more than twice
the spread®of today’s greatest flying bird,
the condor. The entire structure of these
giant saurians was built more for light-
ness than for bodily strength. This giant
living flying machine did not, in all prob-
ability, weigh more than 37 pounds. The
Pteranodon spent his life flying to and
fro over the sea, just as the albatross and
the frigate bird do today. Night found
this saurian roosting on the lonely cliffs
which rose out of the turbulent and threat-
ening seas.

Other saurians, as the Tylosaurus, re-
turned to their former aquatic life without
changing their air-breathing organs. These
then became the frightful tyrants of the
deep domisating the smaller defenseless
water animals. Coincident with their life
in the water their leg and tail developed
into typical fishlike appurtenances. These
gradually unfolded into a finlike skin
formation. The most numerous of the
water saurians was the Ichtyosaurus,
some specimens of which reached the ex-
traordinary length of 30 feet. Their
bodies were torpedo shaped, their heads
terminating in a long pointed snout con-
taining hundreds of pyramidally shaped
teeth. This extraordinary animal glided
thru the water with the speed of light-
ning. Ichtyosaurus became so habituated
to the water that it did not seek the land
even in the breeding season, the young
being born in the water fully developed.
This fact has been proven by the fossilized
remains of the Ichtyosaurus in which the
fossilized remains of their young were
found.

Another inhabitant of the sea was the
swan—or longnecked saurian, Plesiosau-
rus, which was probably the ancestor of
the fish eater. The earliest varieties of
the longnecked saurians lived in the Juras-
sic period and were not more than a few
yards in length. But towards the end of
their existence they were more than 54
feet in length.

Despite the fact that we only hear of
the giant saurians in the Tertiary age,
there were smaller varieties of each kind.
When the saurians reached gigantic pro-
portions, it was a sure sign of the ap-
proaching end of their existence. After
developing to the highest possible attain-
ments they passed out of existence. These
saurians, the individual as well as the
species, were not long lived; the stronger
the degree of their development, after at-
taining the height thereof, the more
quickly followed their extinction. As the
number and variety of saurians cannot
be stated with any degree of accuracy so
also it is not possible to state that the
senility of the saurians was the cause of
their inability to develop new forms in the
Cretaceous period in which they ceased to
exist. There must have been far better
reasons for their disappearance. The first

(Continued from page 60)
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The Above Scene Shows the “Twin Submersible Salvager,” Hovering . The Salvager Having Come to Position Is Controlled From the Surface.

- Over a Vessel. Projecting Arms Bur
Lock Bencath the Vessel.

Themselves in the Bottom and
A Guide-Column Member Steers the Salvager
to the Proper Position.

The Arms Lo
Which Air Is

the Vessel to the
mped; the Shig

Tank-Like Structure, and Into
ﬂ_Comel to the Surface by Flotative
ect.

To Raise SunKen Ships In 24 Hours

BOSTON Engineer, John A. de

Vito, claims to have solved the

problem of recovering all manner of

ships sunk in deep water. In proof

of his claims, he has installed in
Boston an 18 foot tank in which he gives, in
detail, an interesting and practical demon-
stration of the raising of submerged vessels
by means of his invention. The inventor
claims that a full size Twin Submersible
Salvager, as he calls his device, will raise
wooden, concrete, or steel vessels of all
tonnages within 24 hours after the wreck
has been located.

First, a long tube-like affair, which is
called a guiding column, is flexibly attached
or pivoted between the catamaran bows of
the securely kedged surface barge or lighter.
The free end of this pivoted column, con-
taining a trust iron shoe, also pivoted, is
now allowed to submerge and imbed itself
in the bottom at the bow of the sunken ves-
scl. A sliding key, operating in a slotted
track running the length of the column,
accurately guides the bow of the Twin Sub-
mersible Salvager in its descent to the
wreck, regardless of tides, sea-way, cross-
currents, and undertows.

The salvaging device consists of two large
steel cylinders or pontoons, maintained
parallel with one another. They are con-
nected at either end, and are hinged later-
ally at the center of their connecting
arches, so as to open and shut like a gigantic
pincers. This arrangement enables the
pontoons to laterally approach each other
and to recede from each other by power
devices, as the engineers require.

Like a clamshell dredge on a gigantic
scale the Twin Submersible Salvager opens
and submerges, bow first. After the bow of
the submersible, guided and held in leash by
the guiding column, has settled down over
the gow of the sunken vessel, the stern is
then also sunk. While submerging, the
stern is held in position by cables running
from kedge anchors to controls on the stern
surface barge.

Powerful triple hydraulic plungers, placed
vertically at the bow and stern of the appa-
ratus, drive a series of trust steel supporting
arms at an angle thru the silt, V-fashion, so
as to penetrate beneath the vessel's bottom,
their angle changing during the process of
the closing of the apparatus. These sup-
porting arms are flexibly attached on the

16

inner side of the bottom of each pontoon’
Their inner ends are drawn upward by
cables, hydraulically operated, until each
lift or arm registers exactly with the contour
of the vessel's bottom. In this way, by
making each supporting arm lift a propor-
tionate weight of the wreck, the vessel is
safe-guarded from injury while being
brought to the surface.

As the Submersible goes down bow first
and comes up stern first, it has a lateral and
longitudinal stability that make it posi-
tively non-capsizable. The inventor claims
that it is designed on scientific principles, is
free from doubtful arrangements, 1s sea-
worthy and reliable. Ships lost years ago
and partly buried in the sand or silt offer no
impediment to their being raised. All oper-
ations are conducted from the surface, and
divers, when used, will be employed for ob-
servational purposes only. he device is
patented in all Maritime countries.

How the Salvager Raises Ships

The accompanying photographs and dia--
grams show clearly the appearance and
manipulation followed in applying the de

(Continued on page 56)
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Insert Photo Above Shows What One Bomb Did to the Battleship

Bombing Planes Versus

experts as to whether or not the day
of the dreadnaught or battleship
has past, owing to the wonderful
efficiency demonotrltes by the American
bombin{ planes in recent tests, the results

HERE has been a great deal of
I .discussion recently among naval

of which are shown in one of the accom-
panying illustrations, showing a bombing
target diagram.

e have always stood back of the air-
plane, both in army and navy maneuvers,
and the recent arguments put forth by the
former Secretary of the Navy, the Hon.
Josephus Daniels, have caused us to wonder
if he really meant what he said, or would
be willing to carry out what he declared—

stating that he would be willing to sail on
board a modern battleship which would be
subjected to the bombing attack of one or
more airplanes of General Mitchell's Army
air squadron.

Personally speaking, we would certainly
rather ride in the bombing plane with the
General, than we would with the Hon.
Josephus Daniels in his heaviest dread-
naught, even tho it bristled with anti-
aircraft guns and was armored in the very
best manner. A number of phot phs
were taken by the U. S. Army Air Service
showing the havoc wrought on the old
battlesgip, INDIANA and one look at
these photos, will we are sure, convince al-
most anybody, that it is no place for a pic-

+ 18

‘“Indians.”

Battleships

nic or in fact for any living being on such a
ohxxi, when the bombs begin to fall.
\ir Service experts sent to watch the ex-
anenu and glean information for the
ar Department drew somewhat different
conclusions.
They found that a 1,650 pound British
demolition bomb, containing 900 nds of

.amatol, or ammonium nitrate and TNT, was

exploded between the two smokestacks of
the Indiana; that this bomb completely
demolished the superstructure and all the
upper part of the ship between the two
stacks; that it cut off one stack and lifted it
up onto the next deck; made two long

‘ cracks in the 8-inch barbette and drove in

one of the plates of the turre¢t about 8
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.that the heat was so intense as to
metal in several places on the side

tte.

British have developed bombs
3,200 pounds.

seems abeolutely certain to us that
_is but one plan to follow hereafter in
warships whether -they are of the
cruiger, destroyer or super ught
type, ‘eaun of the ever nt menace
destroyed by bomb fire from air-
and that is to shape the decks of the
such an angle t the bombs will
giance off and fall into the water; the super-
structure as ';llitfu the observtaht;on l{'e?ld
racge-finding orms atop shell-
proof mast, and the smoke stacks will have
by some form of slanting

or meshing arranged in.a man-
in to that shown in o‘u:dillumtion

lﬁwﬁﬂyuﬂmdu:huuip

e

trying to dodge the issue as put forth by the
claims and demeonstrations of the army
fliers, that they can, with a squadron of
modern bombing planes, put out of com-
missi:fn loa\ehor ev;n lleveraaﬂ 1 of t.ile most
powerful fighting ships afloat, with a very
slight chance of being brought down by
shell fire from the anti-ai t guns on the
ships themselves. This latter fact was
forcibly brought home by the performances
of aviators cfurin the World War; for it
was very seldom that a plane was destroyed
or brought down by shell fire from anti-
aircraft batteries on ship or on shore—the
considerable number of planes which were
brought down being invariably put out of
commission in aerial combat with enemy
planes thru machine gun fire at short
distances. .

The scheme here i} ustrated, of covering
the decks, superstructure, masts and smoke
stacks, including the conning tower, with

19
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steel plating or meshing arranged either
on a single or double angle, would seem
to be one of the few ways by which to com-
bat aircraft bombers, which certainly ap-
pears to be a very serious menace and one
which our navy would have to cope with
if they were to go to war tomorrow with
any frst class power—particularly with
any of the big nations which have been
developing and building large aircraft.
Comparative Cost of Air Squadron

A modern super-dreadnaught requires
several years' work to build, and the cost is
tremendous or from forty-five million
dollars ($45,000,000) up to double this
amount. For one-third of the first amount
or for $8,000,000, a squadron of powerful
bombing planes, capable of traveling at a
speed of 150 miles an hour or more
including carrier ship can be built and:
made for duty in a much shorter time'

Continued on page 80)
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Colloidal Fuel

By PROF. T. O°'CONOR SLOANE, Ph.D. LL.D.

OLLOIDAL chemistry has at-
tracted much interest in late years
among chemists. Altho the dis-
covery and investigations of the
colloidal state of matter date back

many years, it is only recently that the im-
portance of this state of matter has been
realized by the scientific world. Many
phenomena, long unexplained, are now ac-
counted for by the colloidal state. Briefly
speaking, it implies a division of solid matter
into so hne a state, that it occupies a ground
halfway between the solid and liquid state
when it is suspended in a proper carrying-
vehicle, and which may be water, oil, or in
the case of precious stones, a mineral sub-
stance, such as silica in semi-precious stones
or alumina in the ruby.

I goldleaf,is fastened to a plate of glass by
size as in gilding letters on windows, a single
thickness of it will permit green light to
pass thru. This indicates an approach to
the colloidal state of thinness. If it is
treated with potassium cyanid it can be still
further thinned until it passes a purple color.
The red color of the ruby is attributed to
some such condition as that just described;
finely divided metal is probably held in col-
loidal suspension by the crystallized alumina,
so that the color is produced by colloidal
transparency, quite comparable to the green
and purp'e light-transmitting qualities of
the goldle.

The phar. acist has long used emulsions
in which a mucilaginous or thickening com-
pound is made to hold in suspension finely
divided solid material or even microscopic
globules of a liquid. The well-known emul-
sions of cod-liver oil are instances of such
compounds.

If coal is ground to the finest powder, it
can be held in suspension by petroleum fuel
ofl, if a proper fixateur or thickening com-
pound is added in small quantity. The
thermic value of the mixture is not far re-
moved from that of the fuel oil, gallon for
gallon, and it is just simply a question of
relative prices, as to whether a cheaper fuel
is produced by the mixture than by the oil
or powdered coal alone. But back of this
there is a very important economic problem

Coal Dust and Oil a
Liquid Fuel Which
Can Be Piped

In the coal regions there are today enor-
mous piles of culm, which is the refuse from
the coal breakers. These piles of culm have
accumulated in past decades and every year
adds to their volume. They consist of a
mass of rather finely divided slate and coal
mixed. The ash may run as high as 70 to 80

r cent, while it is known that if the slate
1s separated the residual coal dust may have
but three per cent of ash so that it will be a
ver{ efficient fuel.

We now come to another point. The
grinding and pulverizing machinery of recent
date has been brought to a very high degree
of perfection as regards its economy of
operation. There has been an enormous
demand for pulverizing machinery, notably
by cement works. It i1s a simple matter to
pulverize culm, and after pulverization the
slate can be separated by a sort of floatation
process. Imagine the powdered mixture
poured into the upper end of a pipe thru
which a slow current of liquid, in our case we
will call it fuel oil, is rising. The slate is
much heavier than the coal, and the upward
rising fluid can have its rate of motion ad-
justed so that as it overflows from the upper
end of the pipe, it will carry with it the pure
coal dust, while the heavier slate sinks thru
it to the bottom of the apparatus and is re-
moved and thrown away, unless a use for the
slate dust in making cement or other mate-
rial can be developed.

By establishing a pulverizing plant in the
coal regions in connection with the floatation
separator alluded to, any desired mixture of
fuel oil with almost pure coal dust can be
produced, thus utilizing the waste from the
mines. Now it is quite possible that the oil
would be thick enough to almost keep the
finely divided coal in suspension, but after
the floatation, it may be assumed that it will
be proper practise to add to it a thickening
substance, to act as fixateur.

We now may consider that we have sug-
gested a way of producing in the coal re-
gions, a very efficient colloidal fuel to all
intents and purposes, a liguid fuel, and its
transportation has to be provided for. Ade-
quate pipe lines would supply this service.
The mixed fuel could be cheaply piped from
the distant coal regions to any locality where
it is to be used, as from western Pennsyl-
vania to the seaboard, or to the Alleghany
and Ohio River system.

One suggestion to improve the pipe line
transportation is to pump water along with
the colloidal fuel thru pipes whose inner sur-
face has spiral projections or lands upon it,
similar to the structure of a rifled cannon.
The idea is to set the mixture of colloidal
fuel and water into rapid rotation so that
the heavier water is thrown in cylindrical
form against the sides of the pipe, the oil
never touching the metal carries its load of
pulverized fuel thru what may be termed a
liquid pipe to its destination. Every few
miles pumping stations will be establisht
exactly as in the present pipe lines and the
transportation plant will be exactly com-
parable to the present system of petroleum
transportation.

Our illustration suggests what may be
done to carry out this system eof utilizing the
waste products of our coal ficld. The
descriptive notes cover the separation of
slate and coal, the production of the col-
loidal fuel, the pipe line, the tanks for hold-
ing it, its delivery to freight cars for local
transportation, discharging it directly from
the coal field into the fuel tanks of ships,
and its use for all sorts of purposes, even for
the domestic consumer.

Cheap pulverization and cheap floatation
can produce a fuel of very low ash content
from the vast culm heaps which have accu-
mulated and are accumulating day by day,
all over the coal areas of the country. By
utilizing them the impending coal and oil
famine with which the world is supposed to
be threatened could be postponed many
years. For colloidal fuel, such as described
would make a hundred parts of oil go ncarly
twice as far if a sufficient quantity of coal
dust could be mixed with and carried by it.

The Silent Conductor
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cts are printed. The
nected with different
o as to be controlled
wherever he may be,
if the car is of the
type wh.re the con-
ductor moves about.
If however, the car
is of the pay-as-you-
enter type, where
the conductor is al-
ways in the same
place, a single con-
nection is sufficient.
We illustrate a
couple of examples
of Quebec’s trolley
street indicator. It
is interesting also to
notice how the bil-
ingual feature of
Quebeg is brought
out in ythe French
rende of ‘‘Next
Street’’'—*‘Rue-
Suivante.”
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Radium in Cancer Treatment
By JOSEPH H. KRAUS

N therapeutics, radium may be ap-
plied either as a salt or the pure
emanations may be used. Both salt
and emanations emit three kinds of
rays, alpha, beta and gamma. The

alpha rays have such a slight therapeutic

effect that it is practically negligible.

These rays have been found to consist

of positively charged atoms of helium

which are projected from the radium at

a velocity of about one-fifteenth that of

light. These particles are easily ab-

sorbed by thin metal, glass, paper, rub-
ber or even air, and are also deflected
by intense magnetic fields. |

The beta rays are far moré penetrat-
ing than the former and vary consider-
ably as to their velocities. They are
negatively charged and are distinguished
by the terms soft beta, medium beta
and hard beta rays. Their spced is ap-
proximately that of light, and they are
more easily deflected by intense mag-
netic fields, than are the alpha rays.

The gamma rays, very much like X-rays
and light, are extremely penetrating and
cannot be deflected by magneic fields.
Therefore it seems that the latter two
rays are the only ones of practical value
in radium treatments. In addition to
these rays, secondary rays are set up by
the passage of gamma rays thru metals.
These rays cause considerable irritation,
and therefore, when the rays Aire filtered
thru a screen, some agency is generally
used to absorb them, such as paraffin,
wood, paper or rubber.

In the past we have dealt with the
use of radium salt and the radiations
therefrom for therapeutical purposes,
and we will therefore not delve into
this subject to any great extent; but
we will consider the use of radium
emanation applicators and the process
of collecting the emanations. A brief
resumé, however, of somec of the othe:
forms of applicators using the salt of
radium would not be amiss here.

Inasmuch as radium bromid is very
unstable and deliquescent it is always
converted into the insoluble sulfate be-
fore being fixt in the treatment appa-
ratus. There are two forms of these ap-
paratus in general use: first—applicators
of various strengths, whose area ranges
from one to thirty square centimeters
and which may assume the rectangular
square or circular contour and which
are fitted with screens for proper filtra-
tion; and second, tubes. These are
made from glass and are extremely
small. The radium sulfate is tightly
packed to prevent any movement in the
two-tenths to three-tenths centimeter
tube.

The radium salt applicators have one
advantage over the emanation appa-
ratus, in that the radio-activity emitted
by the salt is practically constant over
considerable periods, and therefore,
when the apparatus used for applying
such salt has once becen made, it re-
quires no further attention. With the
emanation apparatus this last difficulty
is overcome by the addition of further
tubes of the radium emanation.

As can be seen in our photographs
the apparatus for collecting radium
emanation is quite complicated. The
basis of supply consists of a quantity
of radium dissolved in acidulated water

and kept in vials in a vault. Running
into the vault and connecting with the
vials, containing the radium are glass
tubes connected at their other ends to
mercury vacuum pumps and leading
thru vessels which collect water vapor
and impurities. After a period of action
of the vacuum pump, the mercury in
the various receptacles is lowered con-
siderably, and the tops of the re-

Feature June
Articles

Recording Earthquakes—How the
Scismograph Works, with descrip-
tion of home-made models. Ex-
plained in popular style, with photos
of apparatus. By Prof. T. O'Conor
Sloane, Ph.D., LL.D,

Will the Helicopter be the Fly-
ing Machine of the Future? An-
swered in picture and story by E.
H. Lémonon, French Aero Engi-
neer.

Why Insects Fly Toward the
Light. By Dr. E. Bade.

How the Mississippi River Ac-
tually Runs Up-hill. With illustra-
tion of this scientific paradox.

“The Deflecting Wave"—A thril-
ling tale of radio and luck. By
Herbert L. Moulfon. Illustrated
in Rotogravure.

Scientific Illusions—>Master tricks
of great magicians cxplained so you
can do them. The “hot oven” trick
—escaping  from packing boxes,
steel boilers, glass trunks, et cetera,
all explained.

French Marionettes that Dance
and Play—uwith Remarkable Photos.

Just @& Drop of Water—uwith
startling micro-photos of water
droplets. By Dr. E. Bade.

How the Size of Betelgeuse Was
Measured by the Interference of
Light Waves—with photos and dia-
gram of the actual apparatus used.

The “Loop Aecrial” and its Ap-
plications. By Robert E. Lacault.
Fully illustrated 1with photos and
diagrams of audion circuits em-
ploved in  French Army  Signal
Corps.

The Secret of the Atom. Ex-
plained in story form. By Clement
Fesandié. No. 2 of Dr. Hacken-
saw’s Secrets.

And the usual Rotogravure sec-
tion containing photos of the latest
happenings in Science.

ceptacles now contain radium cmanation.
By regulating the proper stop-cocks and
turning off the vacuum pump, the
mercury is allowed to ascend and
to force the emanation into long capil-
lary giass tubes. These are subse-
quently sealed off, in short lengths and
thus divided into very short tubes, and
are then inserted into the proper ap-

paratus or applicators for treating
paticnts. This 1s shown in the photo-
graphs. Some of the emanation tubes

are inserted directly into small silver
containers and are then used in the

22

P

e e

bt o e

g,

www americanradiohistorv. com

various applicators, The screening of
the radium emanation is effected di-
rectly by such applicators and it is a
comparatively simple matter to remove
weak tubes and insert stronger tubes
of radium emapation when necessary.

In order to treat discases to advan-
tage, it is necessary that the rays be
properly screened and because of this,
very great responsibility falls upon the
radium technician. The rays can be
filtered thru metals such as silver or
platinum, but immediately, due to the
action of the rays on the metal, unless
the metal is extremely thin, a sec-
ondary radio-activity is set up from the
metal. This in turn is sometimes filtered
by a few centimeters of air or by wax
or paraffin, wood or rubber. The
power of the ray must be carefully
measured and the length or duration of
time for treatment must be watched
-so that a burn will not result. So
prominent has radium treatment be-
come, that it is now being used by all
the first class hospitals in cases which
have been diagnosed as being inoper-
able. A peculiar and one of the most
successful forms of radium treatment
is that cited below.

In some cases of tumor, tubes con-
taining from one to two millicuries of
radium emanation are inserted directly
into the diseased mass by means of a
trocar and are left in situ in the tissues.
This trocar is very interesting from
both the scientific and mechanical
standpoints; it consists of a tube of
capillary diameter in which operates a
plunger so as to resemble a hyperdermic
syringe of very minute caliber. The
end tapers off to a point. The inner
plunger is first retracted, one of the
small glass emanation tubes is inserted
into the space below the plunger, and
the entire trocar is then pushed into
the diseased mass of tissue. Instead
of forcing the plunger down, and in
that way driving the glass tube bodily
into position, the plunger is held fixed
while the outer casing is drawn upward.
Of course the effect is identical in
either event, but due to the fact that
these tubes are so tiny and break
casily, an attempt to force the emana-
tion tube into the tissue, would subject
such tubes to an unnecessary strain and
perhaps cause them to break, whereas
by the method employed, it is a rela-
tively casy matter to allow one of the
tubes to rest in a hole already made for
it by the metallic trocar. .

Of course the different forms of
diseases and the different methods of
treatment are so varied that no definite
assertion as to what should and should
not be done, can be given; but in view of
the large number of cures in inoperable
malignant diseases, it would seem that
the radium treatment has at least the
ability to stay the disease for a long
period of time.

The great advantage in using the
emanation apparatus shown in the
photographs and in using the emanation
tubes, lies in the fact that the intrinsic
value of the tube of emanation is com-
paratively slight and if a tube and ap-
plicator should be lost, the applicator
alone would be considerably more costly
to replace than the minute tube of
emanation.
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Cobwebs

By WILLIAM M. BUTTERFIELD

PIDERS, of all the tiny creatures
of the earth, are the most despised
and feared. Superstitions, current
among all peoples, have for cen-
turies torn their reputation to
shreds and scattered the pieces (figura-
tively speaking) so as to fall topsy-turvey
in the form of inapt references.
Spiders are extremely timid and rarely
show themselves in the open. Entire
scientific colections, sometimes several

Left to Right: 1.—The Spider Started From a Branch Above A and Dropt to Another Branch Below B, Spinning a Thread and Fastening It.
n This Thread to the nger Branch, Crost Over to a Point Above

trand and Spinning It Behind Her, Went Afross By Way of the Upper Branch to X
Branch and Dropt to This E-F Strand, Fastening the New Line At Point H. This Pulled E-F Up Slightly. The Next Strand Which She Put in

Climbed
to E, She Fastened One End of a

thousand specimens, have been gathered in
the field by turning over stones, ripping
away the bark of logs and dead trees, or
by whipping the grass and bushes with a
butterfly net,—the usual methods of the
collector, without the enthusiastic scientist
having, in all of this varied experience,
had an actual view of a spider construct-
ing a web, egg-sac or nest.

The only daylight exhibition of spin-
ning,—all other varieties being consum-

mated in the black hours of night,—is the
binding of a victim with a rough swath-
ing of silk in the hunting snare or web.
Even the killing and devouring of the
unfortunate fly or locust is deferred if
an observer be near, until some more pri-
vate hour. Popular understanding or
legend cannot, therefore, be founded upon
much actual knowledge of the spider.

(Continued on page 88)

Photo from American Museum of Natural History
She Then

C, and Dropt to a Point Below D, Makinia Strand As Before. Then Going

She Then Went to_the Upper
as

From Point I to a Point On the Lower Branch Below J; Pulling This Line Made Another Angle in the Cross Strand E-F As Did the Following Line
From K to B. These Last Two Strands Were Fastened Near Their Center By a Bit of Silk and the Remaining Radii Were Put in By Moving About

On the Foundation of the Web.

The Spider Started At M and Its Course Ma
Spiral of Smooth Silk Was Reached.
the Snare,

Plaque.

2—The Next Ste
Plaque and Which Ended At L. All of These
Spider Uses the Sticky Threads Which Constitute the Real Snare.
Be Followed By the Letters to V,
She Then Cut Away the Outer Portion of the Primary Spiral So That She Might Have More
4.—The Process of Cutting Away the Primary Spiral and Putting in_ the Sticky Spiral Is Shown About Half Finisht On This
5.—This Plaque Shows the Complete Web With Nearly All of the Primary Spiral Removed.

From V
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in the Operation Was the Laying Down of
hreads Consist of Smooth, Tough Silk Which Is Not
3.—The Details of Putting in the First of the Stick
She Continued in a Regular

the anar§ Spiral Which Is Shown in This

ticky. From This Point On, the
Threads Vary Greatly.
piral Until the Primary

Room_for
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Appearance of a Sec-
tion of Boulder Can-

on Is Shown in the Photo Above.
hus Flooding Boulder Canyon Will, Besides Servin
a Tremendous Area of Arid

The Reservoir Formed By
to Irrigate

Land, Provide for the Develop-

ment of About 600,000 Kilowats of Electrical Energy for Lighting

and Power Purposes.

The Electrical Power Developed, Which Is

to Be Secondary However to the Irrigation Requirements, Can
Easily Be Transmitted Several Hundred Miles At a Potential

Dam

Well Over 200,000 Volts.

700 Feet

High and 300 Feet Wide

AT will undoubtedly be the
" world’s highest dam, will be the
.. one which the U. S. Reclamation
- . Service proposes to erect at the
wseea. Jower entrance to Boulder Canyon
in the Colorado River, located in the south-
eastern tip of Nevada. Uncle Sam’s engi-
neers and geological experts have been mak-
ing examinations of this site for a consider-
able time and have been making borings of
the earth and rock in various vicinities with
a view to the best location for the erection
of a dam, which according to the latest
reports made to the Department of the
. Interior, calls for a structure someY700 feet
‘high and approximately 300 feet in width;
its height is almost as great as that of the
famous Woolworth Building which meas-
dares 792 feet. The height of the Wool-
worth edifice compared to that of a dam of
this magnitude is shown vividly in the
panying illustration. .
sThru the courtesy of Mr. A. P. Davis,
r of the U. g. Reclamation Service,
‘who kindly supplied the photo(fraphs with
e successive elevations marked upon them
in feet, as surveyed by the U. S. Geological
‘Burvey, the present illustration of the dam
»as it will appear has been worked up by our
.artist from an actual photograph of the
entrance to Boulder Canyon. When this
dam is completed and which it has been esti-
mmated will require the services of approxi-
mately 25,000 men for five years, the waters
of the Colorado River, thru Boulder Can-
yon, will be impounded into a vast reservoir
‘or storage lake, having an area according to
“the U. S. Geological Survey, of about 131,-
000 acres, or 205 square miles. -
&The principal reason for all this vast de-
. Welopment of the Colorado River water

power, is not primarily the furnishing elec-
tric power to the country adjacent to this
region, but it is propose:iyby its aid to irri-

te the vast tracts of arid land in lower

alifornia; the Boulder Canyon reservoir
and dam scheme constituting only a portion
of the solution of the many gigantic prob-
lems involved in the irrigation of the entire
Imperial Valley and vicinity, covering an
area of nearly 1,000,000 acres, an area of
over 1,500 square miles.

As aforementioned, the chief aim of those
who have become interested in the Imperial
Valley project, and also specifically in the
Boulder Canyon reservoir construction, is
for the purpose of irrigation, and to provide
for a vast water storage which will serve
to irrigate these lands in off years, when
there 1s very little rainfall. The develop-
ment of electric power, is, in any case, to be
of secondary importance.

The following paragraphs taken from one
of the official communications sent to the
Director of the U. S. Reclamation Service,
brings this out clearly:

“—We feel that in the development of
hydro-electric power, the fundamental ob-
ject of the proposed reservoir's construction
(Boulder Canyon) should never be lost sight
of; that regardless of the desirability of
maximum electric power production, the
water level in the reservoir should be held
at such levels, as will at all times control the
flood water and will provide adequate irri-
gation water during years of low-water
run-off.”

Electric Power from Boulder Canyon

In the official report on the Boulder Can-
yon development of the Imperial Valley
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project, the following data is given on the
possible electric power development at this
site, the water necessary for running the
dynamo turbines being carried down thru
suitable penstocks and tunnels cut thru the
solid rock, to a power-station situated near
the base of the dam. The amount of elec-
trical power which can be generated at this
dam with a 320 foot effective head acting on
the turbines, is stated to be 600,000 kilo-
watts,

Many trainloads of cement will be re-
quired to build this towering dam, which will
be equal in height to a 54 story skyscraper,
as shown in our illustration. The electric
power developed at this site can be dis-
tributed over high voltage transmission lines
for great distances—possibly 300 to 400
miles, or even more. At the present time,
electric power is not transmitted any farther
than about 200 miles as it has not proven
economical to do so with the present
voltages in use. Two hundred thousand
volts is about the highest potential which
has been found satisfactory for the distribu-
tion of electrical energy over considerable
distances, owing to the fact that at poten-
tials in excess of this, there is a considerable
loss due to leakage over the insulators and
to loss by corona or brush discharge.

The voltage employed for high tension dis-
tribution lines has been steadily increased,
however, and with the improvements on
which electrical engineers are busy working
right along, it appears very possible that by
the time this Boulder Canyon irrigation and
hydro-electric development will have been
completed that both the transmission line
voltage and the distance over which the
energy is distributed, may easily be two to
three times what it is today.
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Above: The Aura of a Healthy Woman.

velopinr a
ue

This 1Is
a Perfectly Shaped Aura of Average Width En-
Young Woman, 23 Years Old. The Color

This Shows an Aura of a Healthy
Woman and Also Shows as Well the
Rare Phenomenon of “Rays’ Breaking

Was B Gray. This Is a Very Fine Specimen of Out from Various Parts of the Body.
Aura. A Dicyanin Screen Is B'sunlly Required to These Rays, However, Are Non-
Make the Aura Visible, but After Becoming Used luminous. 'I‘hey Are Simplsy an
to the Effect Many Experts Can See It ithout Emanation. The Age of the Subject

the Screen.

Was Twenty-five Years.

Health Has a Good Deal to Do With the
Aura. The Above Shows an Aura of an
Hysterical Woman. Note Particularly the
Bulge at the Back. Also Note That the
Quter Aura Is Wider in Shape Than
Normally. The Subject Was a Young
Girl and Rather Emaciated. In This Case
the Inner Aura Was Striated.

The Human Aura

upon and discust since antiquity;

many clairvoyants and those en-

dowed with psychic powers have
claimed to see the human aura or atmo-
sphere. This as a rule has been scoffed at by
most scientists until very recently. The re-
searches of Walter J. Kilner, B.A., M.B.,
M.R.C.P., late Electrician of St. Thomas’
Hospital,London,are astonishing in so far as
they have brought the supposed psychic
phenomenon down to ordinary physical
terms. Dr. Kilner was convinced that the
human aura existed and his researches then
were concerned mainly in trying to make it
visible. He considered many different
means and first thought that the forces were
situated in the infra-red portion of the spec-
trum. This, however, did not

HERE is nothing new about the
| human aura. It has been written

By H. GERNSBACHK

Member of American Physical Society

Dr. Kilner found that the dicyanin seems
to have a peculiar effect upon the human
eye. Asa matter of fact persons who looked
thru the dye found that their eyesight was
improved temporaril?'. He also found that
dicyanin had a harmful effect upon the eyes
making them so painful that it was neces-
sary after experimenting with the screen,
to cease work for days at a time. For this
reason very dark screens should not be used
for a longer time than one hour daily. (By
dark and light screens is meant cKieﬁy a
change in the strength of the solution. A
light solution is made by using more alcohol
and a dark solution by using less alcohol.)

The aura can only be satisfactorily seen
when certain conditions are fulfilled. In the
first place the light must not be too bright.
The requisite amount has to be determined

window. This window was fitted with an
ordinary blind at the top, and below another
blind consisting of two thicknesses of black
serge, that could be raised to any desired
height. The serge permits a considerable
amount of light to pass thru, in fact too
much, except on very dark da{s; but the
illumination is further regulated by lowering
the ordinary blind. This arrangement is
convenient, as a slight gap can be left be-
tween the two blinds, allowing extra light to
pass into the room.

It is important to bear in mind that the
subject should stand at least a foot in front
of the background, to prevent any shadows
or marks on it from producing optical illu-
sions, and vitiating the observations.
Trouble from this cause, however, is not
likely to occur, unless the investigator is

new to the work.

prove to be the case and in
1908 he thought of certain
dyes that might be of use.
Finally, after many trials, his
researches became fixt upon a
certain coal tar dye dicyanin,
and with this dye he obtained
the best results. The full
details are described in his
recent book, ‘‘The Human
Aura.”

Oneof our illustrationsshows
how such a screen is made. It
is composed of two pieces of flat
glass separated by means of
rubber or glass or any other
suitable substance. The space

HERE can be no doubt of the existence of the human
aura which has now been made visible by means of
“Dicyanin,” a coal tar dye.
occult about the Aura.

There is nothing
Walter J. Kilner,B.A., M .B.,
M.R.C.P., late Electrician of St. Thomas' Hospital,
London,Eng., in his explanation of the human aura says
, that we have to do here with an ultra-violet phenomenon.
The aura is not ordinarily visible to the naked human
eye, unless re-inforced by a dicyanin screen. Itisa new
subject of great importance, and we know our readers will
be much interested in Dr. Kilner's researches.

The dicyanin screen should
be held quite close to the e
in order that all light striking
the eyes’ retina shall first pass
thru the blue fluid. Without
this precaution the screen has
little or no effect upon the
eyes. The influence of the
screen on the eyes usually

rsists for an hour or more,

ut sometimes on the first few
occasions for a much shorter
period, when the operation
may be repeated as often as
necessary.

The human aura according
to Dr. Kilner is composed of

between the two plates is filled

with an alcoholic solution of dicyanin. It
should be noted that this solution does not
retain its full strength after it has been used
for a long time, and therefore should be re-
newed frequently. Dr. Kilner had no
sooner finished the first screen than he tried
its effect; when he looked at a friend thru it
he saw around his head and hands a faint
mist, grayish in color, and concluded that
this could be nothing else than the human
aura. In the course of his early experiments
it was not very long before he noticed that
he could see for a few minutes the haze with-
out using the screen at all. This power,
however, lasted only for a short time, but
could be renewed by looking thru a dark
screen towards the light.

at each observation, and experience is the
only guide, as some persons can best per-
ceive the aura when the light is much too
bright for other people. Roughly, the body
of the person under examination should be
just distinctly visible after the observer has

come accustomed to the dimness. The
light should be diffused proceeding from one
direction only, and illuminating the subject
equally all over. The best arrangement is
obtained when the observer is standing with
his back to a darkened window while the
subject faces it. It is always essential to
have a dead black background for the sub-
ject,

A large portion of Dr. Kilner's work has
been conducted in a room with only one
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three parts. First, we have
the etheric double which is a dark space sur-
rounding the entire form of the human
body. It is a dark band without any
striation or granules adjacent to the body
and quite distinct from the aura proper.

We next have the inner aura which lies
just eutside the etheric double. As a rule
the breadth 1s uniform all over the head and
trunk, and generally, but not always,
slightly narrower down the limbs. The in-
ner aura is striated as if brushed out with a
camel's hair brush. »

We then have still another aura—the so-
called outer aura which envelops both of the
other auras as may be noted from our illus-
trations. The outer aura commences on
the outside of the inner aura and varies in
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Science and Invention for May, 1921

size. When the whole aura is observed
without the intervention of any screen, the
two latter divisions appear blended to-
gether, but the part nearest the body looks
the more dense.

For the first trials in viewing the aura, the
subject should be in good health and if pos-
sible robust, as the aura always loses its dis-
tinctness during illness. While the subject
is undressing and getting into position for
examination, the observer should look thru
a dark dicyanin screen towards the light
(clear sky but not directly into the sun) for
afew seconds. The light in the room should

The Aura of a Healthy Strong Man; the Sub-
ject in This Case as an Athlete Thirty-
three Years of Age. The Color of His Aura
Was Blue With a Little Gray. The Etheric
Double Will Be Noted Laying Close to the
Body. In This Case It Was Very Clearly De-
fined. It Measured About One-Quarter of an
Inch Broad. This Aura Was Unusually Coarse.

then be regulated by the window blinds, as
mentioned above; then standing with his
back to the window and opposite to the sub-
ject (using a pale dicyanin screen if neces-
sary) the observer should distinguish imme-
diately, and certainly after a few seconds, a
faint mist enveloping the body. This mist
varies even in health according to age, sex,
and individual peculiarities. The next
thing to observe is the texture of the aura,
whether fine or coarse, as no two persons
have identical auras. Note the color which
is generally some shade of blue mixed with a
greater or lesser amount of gray.

As mentioned no two auras of any two
individuals are the same. The aura of a
male subject is entirely differ-

27

influenced also from the out-

et from the aura of a female
subject. The female aura is
larger than the male one, as
will be seen from our illus- I
trations. The male aura
seems to be narrower. The aura
of children also varies, but for
children of both sexes uﬁ to
the age of thirteen or there-
abouts, the auras are of about
the same general formation.
lliness, hysteria, diseases, etc.,
all affect the aura, while vari-
aus illnesses affect the auras in
different ways.

Dr. Kilnerin his experiments

rays.

n trying lo explain the phenomenon of the human
aura, Dr. Kilner thinks that it is due to ultra-violet
Mr. Gernsback sets forth the theory that Dr.
Kilner merely has made visible the odorous envelope sur-
rounding the human body. The emanation given off by a
piece of scented soap, for instance, is very material. If
you could make this scent visible, you would see a
misty ‘“‘aura’’ surrounding the soap.

Has Dr. Kilner made odors visible?

side by various physical means.
Thus for instance, he found
that vapors of chlorin and
bromin greatly affect the aura.
Electrifying a subject tends
to greatly enlarge the aura for
the time being. The effect is
as follows:

The subject stood upon an
insulated stool and was posi-
tively electrified by means of a
small Wimshurst static ma-
chine. The whole aura dis-
appeared temporarily and a
few minutes after returning

found that the aura could be

had enlarged to ten inches
around the head and trunk,
six inches in front, nine inches at the back
and six inches by the leg.

Dr. Kilner was also able to observe an-
other phenomenon which he termed “Rays.”
It seems that not all individuals are able to
produce these rays. There are usually two
rays, one from each shoulder proceeding up-
wards, also several other ‘‘rays” that may
break out from other parts of the body.
These ‘“‘rays’ are, however, rather faint.

It may be noted here that the aura is
never visible in absolute darkness. In other
words, it is not auto-luminous in the sense

Effects of Electricity on a Boy’s Aura. This
Is the Aura of a School Boy 11 Years Old. He
Was Positively Charged by Means of a
Wimshurst Machine. The Aura Took Rather a
Long Time to Depart, But Afterwards When It
Had Completely Returned, Was Found to Be
Expanded More Than Usual. In All Cases
Electricity Causes Auras to Disappear Due to
Electrification, But It Returns Afterwards.

i

that certain fishes give off a luminosity or
fluorescence.

What then is the explanation of the
human aura? Dr. Kilner is of the opinion
that we have to do with an ultra-violet
phenomenon which normally is invisible to
the human cye. By means of dicyanin
screens the phenomenon, whatever it may
be, becomes visible to the human eye.

The human body is normally a heat cn-

(Continued on page 68)
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panying photographs show the weird looking
exterior and interior of one of these remark-
able subterranean habitations. From a dis-
tance the house has the appearance of
some huge and open funnel rising out of
a snow bank. The crater-like top, be-
sides forming a roof, is used as a gen-
eral storing place for food and all sorts
of articles. It slopes downward to an
aperture in the center, which serves as a
smokehole, ventilator, and passageway
below. A number of logs arranged in a
circle support the framework of the
roof, the lower end of which rests on

a secondary pile of timbers, forming the
slanting walls of the interior. For nearly
nine months of the year the whole house
is banked and covered up almost to the
protecting roof with tons of snow, chinked
in with frozen earth and debris. This
brings the inmates at all times about ten
feet below the surface. Undoubtedly the
most astonishing feature of the house is
the means of entrance. This is accom-
plished by first scaling a narrow split log
on the outside, extending down from
the roof, having holes cut in it for the
feet and hands. The interior is reached

Liquid Rheostat for Small

The liquid rheostat in which conducting

electrodes are immersed in liquid electrolyte,
and whose resistance is caused
to vary, by changing the im-
mersed arca of the plates,
has very extensive use, gene-
rally where very heavy cur-
rents are employed. The
apparatus illustrated in the
cut, shows a very neat applica-
tion of the same principle to
smaller currents, adaptable
for the home laboratory and
small current regulation. A
lass vessel of diamond-shaped
orizontal section holds the
fluid—salt and water, potas-
sium carbonate solution or
even sulfuric acid. Two tri-
angular carbon plates are car-
ried on axes extending across
one of the diagonals of the
vessel as clearly shown in the
cut.

By rotating these fplates outward towards
the free angles of the vessel, their im-

New Water Rheostat Suitable for Laboratory and Other Requirements.

28

—————— - - -

www americanradiohistorv. com

cent and ascent ot which none but a
native can successfully accomplish. The
inclosure has an carthen floor, and is
barren of anything in the shape of furni-
ture. Large copper vessels for cooking
seal meat and blubber and a kettle used
for melting snow are the chief household
utensils. The diet is limited almost ex-
clusively to fish and to half-cooked seal
and whale flesh, with Russian brick tea
as an occasional luxury. A dozen or so
of both sexes, usuallv relations, inhabit
a dwelling. Small skin sleeping booths,
some six feet high by five in width,
heated by a lamp in the center, are ar-
ranged around the walls,

Currents

mersion area is diminished. There are
threz ways of doing this, the adjustment
therefore being determined by
a pin. On one of the axes,
there is a knurled disc for rotat-
ing the shaft. By adjusting
the pin, one plate may be
rotated while the other stays
stationary. Thisgivesa grad-
ual change of resistance.
Another of the adjustments
throws both plates into gear,
so that by turning the knurled
button the plates move away
from each other, as when
opening a book. This gives
double the rapidity of adjust-
ment. Finally, by operating
with the pin alone, one of the
plates can instantly be swung
up giving a very rapid change
in resistance, instantly opening
the circuit if operating as a
switch.
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Optical Lenses Colored by Electricity

By HAR

Y a new electrical process white,
optical lenses are treated so that

.the structure of the glass is modi-

fied. This re-arrangement of the

material gives the glass a slight
tint or color. The lens so treated is more
comfortable to the eye than a colorless
lens, as the treatment changes the lens so
that it cuts out the irritating forms of
tight and does not allow them to reach the
eye, and it does it in a manner which no
ordinary chemically colored lens can do.

The development of lenses, particularly
colored lenses, is the result of man’s de-
sire to see with greater acuity and less
effort; to produce this result it is neces-
sary to eliminate the irritating rays which
cause discomfort and strain. The white
optical lens, after being treated by this
new process, has the same qualities and
characteristics .and is capable of perform-
ing the same functions as the original
clear glass which has been tinted or col-
ored by the slow action of sunlight ex-
tending. over many years. The colors
obtained were amethyst, amber, green and
vellow_tints. '

In using this method in connection with
optical lenses an almost ideal condition
exists, viz.; in using finished white optical
lenses which are made of the best glass
obtainable, and then treating it, we obtain
a glass which has characteristics valuable
to the occulist, it long being known that
when eye-glass lenses are made of sun-
tinted glass, such lenses would shade the

eves of the person wearing them from the -

actinic rays of the spectrum. Besides
changing the irritating rays of light of the
actinic spectrum, it is also necessary that
the glass transmit to the eye as much of
the visible spectrum as possible, and this
should be done with the minimum distor-
tion of color value. Lenses treated by
this process transmit a maximum amount
of light in the visible spectrum and with
practically no color distortion. This is the
only lens which accomplishes this, and
how well this is done is shown by tests

AN

Consulting Engineer

made at the Bureau
Laboratories, Washington, D. C.

of Standards

RY ROSENTHAL

gases—Helium—is present. This would
then mean that we were on the threshold

A Novel Mcthod of Treating Optical Lenses Whereby Color Is Imparted to the Glass By
Treating It With Powerful Electronic Discharges Emanating From a Special Form of a Tube
Resembling Greatly the Coolidge X-ray Bulb. At the Left Is Shown the Switchboard and the

Lead-enclosed Cabinet Which Houses the Apparatus.

The Optical Lenses Are Placed Upon a

Circular Conveyor Which Brings Them Two At a Time in Position Under the Tube.

If white optical glass before treat-
ment is carefully analyzed the exact in-
gredients can be determined; then taking
some of the same glass and subjecting it
to treatment by this process it is again
analyzed, a remarkable change will have
been noticed to have taken place. Traces
of the rare gases-are now present, and
some of the scientists who have carefully
investigated kindred reactions, have defi-
nitely determined that one of the rare

NEW alternating current motor
with novel characteristics was
recently patented by Russell E.
Taylor, M. E. This was designed to

"operate on single phase, alternating cur-

rent and its outer and inner fields may
be either connected in parallel or series;
or one field may be wound with a
secondary and the current from the
latter used to excite the other field.

A peculiar feature of this motor is
that it has no commutator, and no slip

Here Is Something Absolutely New in Alter-
nating Current Motors Whereby the Inventor
Is Able to Obtain Full Torque at Any Speed
and Change From Full Speed in One Direction
to Full Speed in the Opposite Direction, With-
out Employing Moving Parts, Switches, Com-
mutator, Slip Rings or Any Form of Speed
Regulators. A Lever Shifting the Plane of a
Stationary Coil Mounted .Inside the Rotor
Performs All These Functions.

rings, and will operate on any cycle with
a wide range of voltage. Altho it is
capable of a very high-spced, it operates
equally well on all speeds from zero to
its maximum with full torque at any
of these speeds, and it runs in either
direction. The speed and reverse con-
trol is operated by a single lever and
no switches of any kind are required.
Essentially it consists of a field frame
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of the old Alchemists’ dream, namely, the
transmutation of matter from a lower or-
der to a higher one. The changes which
take place in the glass are not on the
surface—but permeate every part of it.
The result is permanent, samples of glass
which were originally treated by this
process in 1914 and were tested and left
at the Bureau of Standards in Washing-
ton, were again tested in the latter part
(Continucd on page 66)

ovel A. C. Motor

made up of laminated iron and wound
for an outside current.

The stationary coil element is located
between the poles, its core is also com-
posed of laminated iron, and has the
general contour of a cylinder with pro-
jecting teeth as shown in our illustra-
tion. This element is supported by an
auxiliary shaft so that it can be moved
with ease in either direction, but is
normally stationary when the motor is
operating at a definite speed previously
determined.

The movable element or rotor of the
motor is made up of non-magnetic end
plates having bearing sleeves, one of
the latter having connected to it the
pulley for giving mechanical power. Be-
tween the end plates, are a series of
supporting parts of non-magnetic ma-
terial into which arc slotted soft iron
or steel elements spaced so as to be
uniformly distributed.

When the stationary element in the
center is shifted to either side the motor
immediately starts to run, dependent on
the direction toward which the lever is
shifted, and full torque is obtained from
the moment of starting, with the motor
running at just a few revolutions per
second, to the time when it is oper-
ating at a higher rate of speed than
synchronous.

WwWwWw_americanradiohistorv com™


www.americanradiohistory.com

Loud-speaKing 'Phone Calls Streets

Latest Loud-Speakin

New York Subway Train,

Telephone Used to Call Streets on

Installed under the direc-
tion of E. E. Trafton, tele-
phone engineer of the Brook-
lyn Rapid Transit System,
the loud-speaking telephone
has already proved its worth,

The loud-speaking tele-
phone makes the announcing
of stations, etc.,, a compara-
tively simple matter. Very
little effort on the part of
the guard or conductor is
required. No shouting, no
straining of the voice is
necessary. The man making
the announcement places the
transmitter to his mouth, and
in tones that are no louder
than those necessary when
using the ordinary telephone,
he calls the name of the sta-
tion, or “watch your step” or
anything else, for that matter.
The result is startling, for in
all narts of the car and at
times even out on the station
platform, it is possible to hear
the announcements clearly.

For the tests that have been
conducted to date, the neces-
sary apparatus was installed
in only a single car, but Mr.
Trafton says that these same
tests have proved that it is
possible, with the loud-speak-
ing telephone, for one man to
do the announcing for an
entire three-car train and to
do it with no more effort than
is required for one car.

This equipment is made possible by the
use of new principles in the design of tele-
phone apparatus. The loud-speaking re-
ceivers, which are installed in the ceiling
of the car near the doors, are hardly visi-
ble. The openings are about eight inches
in diameter, but are screened over and are
thus not noticeable. The receiver is elec-
trodynamic, with separately excited fields,
all working in series across the emergency
car lighting batteries.

The_other main_ feature of the equip-
ment is a high efficiency transmitter with
a ‘“button” of exceedingly great capacity
which is filled with a substitute for regu-
lar granular carbon. The mouth-piece is
eculiar in shape, as may be seen in the
illustration. The four ‘“petals” with the
openings on the sides make it possible for
the man using the instrument to place it
much closer to his mouth, without muffling
the tones as would be the case with the
ordinary round mouthpiece.

In operating directly across the emer-
gency car lighting circuits this transmitter,
permits of the modulation of very power-
ful electric currents which in turn actuate
the vibrating diaphram of the receiver with
the required energy for the reproduction
of speech sufficiently loud to be heard above
the noise of trains in operation.

The transmitter is small and can be car-
ried in the pocket or held comfortably in
one hand. To it there is attached a cord
similar to the operator’s cords on a tele-
phone switchboard. On the end of the cord
1s the plug which the guard places in a
telephone jack that is directly above the
buttons with which he operates the doors
of the cars and signals the motorman

1/10,000,000,000th Atmosphere Vacuum Pump

CIENCE and industry have produced

many triumphant feats thru the agency

of “vacuum,” for in it there can be no
loss of cnergy thru heat conduction and
matter cannot decompose by oxydizing. So
the degrce of achievement has been in pro-
portion to the perfection of vacuum at-
tained. Many machines have in the past
been devised to extract as much air as pos-
sible from containers. Suction pumps are
sufficient cven today for exhausting such
containers as electric light bulbs, but for
the higher grade vacua such as those re-
quired for Coolidge X-ray tubes and for
high power tubes for wireless use a mech-
anism of much higher cfficiency is reqiured.
Many types of pump have been designed to
oroduce a specially high vacuum, but the
crowning triumph in their construction was
reached when Dr. Irving Langmuir de-
vised his mercury vapor mechanism, since
come to be known as the Langmuir Con-
densation Pump.

This device is not only the most rapid of
all high vacuum pumps, but it also will pro-
duce the highest vacuum yet attained by
man.

It came into being as the result of efforts
to get higher and higher vacuum for the
purpose of research and to obtain this con-
dition quickly. The pump, in spite of its
remarkable effectiveness, is simplicity it-
self in operation. It has no moving me-
chanical parts. A stream of mercury
vapor, produced hy a small electric boiler,
and moving at high velocity, entraps and
swecps along with it the air or gas mole-
cules from the vessel undergoing exhaus-
tion and delivers them to the rough pump,
which ejects them into the air while the
mercury vapor itself is condensed and
flows back into the little boiler.

® Engineer, Rescarch Laboratory, General Elec-
tric Co. -

vessel e
quart) from 100 microns

and a

cules a second?

By L. A. HAWHKINS *

Like most new tools of
science the Langmuir Con-
densation Pump has found
a field of great practical
utility. All the Coolidge
tubes, which have revolu-
tionized X-ray practise,
and all the high power ra-
dio tubes, or pliotrons, as
they are called, which
have made long-distance
wireless telephony prac-
ticable, are exhausted by
this pump.

Its specd has been stated
in this way—it will reduce
the pressure in a 1-liter
(approximately 1

(approximately 1/10,000
atmosphere) to 1/100

micron (approximatel

1/100,000,000 atmosphere{
in two seconds.

But such a statement,
while it tells the whole

story to a physicist, does
not mean much to a lay-
man, so suppose we put 1t

this way—since a million
is about as large a number
second about as
short a time as have a real
meaning to the average

man, how long would it
take to accomplish the re-

sult above stated if, from
the vessel in question, we
removed a million mole-
The an-
swer is 750,000,000 years!
(Continued on page 89)
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Langmuir Condensation Pump. Secures Most Nearly Perfect
Vacuum Known by Passing Blast of Mercury Vapor Across
Mouth of Vessel
Mounted Over Electric Furnace.
Trap for Mercury.
Pump Exhausts.

to Be Exhausted. A, Langmuir Pump

B, Liquid Air Trap. G,

D, Rough Pump Into Which Lang_mulr

E, Oven Hood Shown Raised. F, Tubes
Being Exhausted.
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Electric Light from Spigot

COLARDEAU, former -

professor of Physics at

. ® the .Lycée Ronlin and a
scientist of European reputa-
tion, has just exphined to the
Academie des Sciences of Paris
how electric light may be ob-
tained from the kitchen tap.
By a simple calculation, the
eminent physicist showed how
an ordinary witer tap turned to
allow the flow of one quart of
water per second would furnish
the equivalent of one horse
power, provided the source of the
water supply was situated at 75
meters above the level of the tap.
By mounting a turbine on the
tap and connecting it with a
dynamo, sufficient current is ob-
tained to light one 500 candle-
power lamp and 20 other lamps
varying from 10 to 50 candle-
power. Every time the tap was
turned on for domestic uses, the
miniature electric station would
work and accumulate in a stor-
age battery the otherwise wasted
energy of water. The professor
has installed such a system in
his own home. This is the water
tap power plant which has set
the scientific world talking about
the utilization of wasted energy.
In his house he uses no other
installation, and it never gives
out and never costs him any-
thing. In the country places M.
Colardeau would use the wind
to pump water up to the required

heights, and so transfer the wind
energy into water energy, which
would be transformed into elec-
tric energy.

“When we've done that,” he
concluded, “we needn't any
longer worry about the exhaus-
tion of our coal stocks.”

Wind power was wasted
wholesale, but even more culpa-
ble was the waste of water-
power within one’s own house.

The Accompanying Photograph Shows
the Actual Spigot Power Plant Em-
ployed by the French Scientist, M.
Colardeau. Every Time the Spigot
Is Operated, the Water Discharges
Thru the Water Motor Shown at the
Extreme Left of the Cabinet, Which
Motor Is Geared by Belts and Shafts
to the Magneto Dynamo Shown in the
Lower Center. The Energy from the
Small Dynamo Passes into a Storage
Batteg here It Is Accumulated, and
It Is Said that M. Colardeau Has Sup-
g‘lied His Own Electric Lights from
his Source Continuousl; Without
Having Resource to the Central Light-
ing Station.

“The force of every kitchen and
bathroom tap is wasted,” he de-
clared, and he put forward a
scheme which he believes can be
made practicable to utilize the
force from the water that runs
from every kitchen tap, which
Paris derives from a reservoir
200 feet above the city.

(This apparatus was described
also in our January, 1921, issue.
—Ed.) :

Amateur Moving Picture Apparatus
By PIERRE MARECHAL

HERE are several parlor appa-
ratus for the exhibition of moving
pictures, but all of the models now
in use have the great defect of re-
quiring that the views or films be
purchased from the makers. But it is
very nice to be able to take one’s moving
picture film oneself; in this way one can
conserve, better than by plain photography,
the memory of the family, which we can

. bring to lite again on the screen and pre-

serve incidents in our life adaptable for
the same development.

The professional apparatus for taking
pictures is expensive and beyond the means
of the every-day amateur. A French in-
ventor, M. Baudot, has developed a photo-
graphic apparatus which can take a little
picture on a 34x5); plate and the same
apparatus can project the views as taken
upon a screen 20x24 inches.

With all these advantages the mechan-
ism is very simple; a handle turns the
plate which advances one-fiftieth of a turn
each time that an exposure is completed.
This gives a series of small images which

31

are produced upon the plate in the shape
of a circle.

The plate is developed and from it a
ositive is taken on glass by coatact.
his positive is put into the apparatus
which acts as the projection lantern. The
lamp which projects the images is con-
tained in a cylindrical chamber; it is an
electric lamp which projects its rays upon
a condenser which sends the rays, parallel
and uniform, thru the plate. The plate is
turned by a handle, the same one which
serves fcr taking the pictures.
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SpeaKing of Teeth Like lJearls

ARIOUS sporting notabilities have acquired a certain amount of
notice from the standpoint of their having gold teeth or having dia-
monds set in their teeth, and in a recent United States patent awarded

to Anderson Copie Solmon Robinson, is described what the inventor con-
siders a simple and effective means for applying jewels or precious stones

/ [ ] [ ]
Electric Fire

E illustrate a family circle gathered

around an electric grate. This grate

contains some incandescent lamps
(a lot of broken glass may be contained
therein or other material simulating burning
coal), while to produce a still more natural
effect, a characteristic flickering effect is
given. The heat from the lamps is caused
to rotate several fans situated above the
grate, below a removable top.

The imitation fuel is distributed above the
fans, in the basket shaped movable top, and
a flickering effect results, which is said
to be very attractive.

The illustration at the left shows the
grate with the basket holding the artificial
fuel, swung back, so that the two fans are
seen beneath it, to whose motion the flicker-
ing is due. This motion is produced by
the ascending current of heated air from
the electric lamps.

to a tooth or teeth.

The general idea is to set the jewels in metal, which is shaped and
adapted for being inserted between teeth or clamped upon a single tooth, or
attached to a crown, the effect of which is that 1t is not necessary to make
a special filling in the tooth to which to attach the jewel.

Our sketch shows how useful this setting is for repelling the attacks
of robbers—now so painfully and disagreeably frequent.

Lightning Versus the
Motor-Car

HERE do you think you
V‘/ are safest in a thunder
storm—in a  moving
motor-car or out of it? This is
a surprising question, or at least
the answers that one generally
hears on all sides when this
question happens to come up
for discussion, are surprising.
It is rare, it seems, that light-
ning strikes a moving automo-
bile, but it does happen now
and then, and the results are
frequently quite serious owing
to the large mass of material
surrounding the occupants, par-
ticularly the driver who has
f the steering wheel and
feet are in good con-
tact with the metal foot pedals

‘““What Is the Best Thing to Do
in Case of a Thunder Storm If
You Are Caught on an Open High-
way?” First, It Is Not Good to
Stop the Car Under Trees; and
Owing to the Perfect Insulation of
the Rubber Tires, the Machine Is
Liable to Become Charged from
Lightning Discharses While Run-
ning, Unless a hain or Other
Substantial Metal Connection Is
Made Between the Frame of the
Machine and the Ground Proper,
As Shown in the Illustration—
Which_ Will Serve to Discharge
Any Electricity Set Up in the
Frame or Body Direct to Earth.
The Chain Need Only Be Dragged
Along When Traveling During an
Electric Storm.

which are grounded on the
main machinery and the metal

chassis.
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during the month of August, a peculiar
case of lightning striking an automobile
occurred. A bolt of lightning crasht down
on the roof of a touring car and dived
straight down into the car’s machinery. so
the report states, and followed its regular
medium of conduction to the steering wheel.
The driver’s left hand was on the wheel,
and the blow dislocated his arm at the
shoulder socket; the driver managed to halt
the machine and friends helped him to a
nearby hospital where the dislocated shoul-
der was set.

Most people believe that they are safer
in a moving automobile during a thunder
storm than they would be in almost any
location on the face of the earth; but this
is not true from a scientific aspect. and we
do not agree with the wag who explained
the beauty of motoring in a thunder storm
was that—you were sure to miss the light-
ning, as it couldn’t catch up with you.

In all seriousness—it would seem a very
censible idea to ground the metal mass of
the automobile body and engine during a
thunder storm whether standing in the open
air or in motion. This can usually be done
by using a fairly heavy iron or other chain
fastened to the metal work in the car, so
that in the event of a thunder storm, this
chain could be readily releast and drag
along the ground. The links of the chain,
if this is used. should be not less than one-
quarter inch in thickness. Another scheme
might comprise a pivoted arm which could
be lowered and a metal wheel mounted on
the end of the arm, so as to roll along the
ground.

\
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- Forming a Single Crystal Wire
By DR. ALFRED GRADENWITZ

gradually becomes rather brittle, If
there were a possibility of producing a fila-
ment made up of a single crystal thruout its
length and cross-section, any subsequent
alterations in structure would, of course,
be avoided. This is what the new process
insures in the following manner:

If an ordinary tungsten filament be sub-
mitted to a given very high temperature,
the crystal “germs” of the tungsten metal.
which” the filament is made up of, will
exhibit a tendency to “grow” at a rate
which is greater as the temperature is in-
creased. Thus, if at a point where there

the crystal will grow on continually. In
other words, when the wire is heated suffi-
ciently high, a portion of it will commence
to “grow a crystal.” If this portion is
slowly moved out of the flame while an-
other part 