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Science and Invention

HE word Science, from the Latin scientia, mean-

ing knowledge, is closely related to Inwention,

which, derived from the Latin inventio, means, find-

ing out. There is little in Science that did not at

one time require some inventive powers, while con-
versely most of the world’s inventions are based upon
one or more of the sciences.

But “invention” antedates ‘“science” by thousands of
years. When our prehistoric man first fashioned his crude
hammer by binding a stone to a stick, by means of reeds,
he had made a basic invention in every sense of the
word. And when he first applied his stick to a huge
boulder he wisht to move, then placing a smaller stone
under the stick—he had made another notable basic in-
vention—the lever.

In fact, both of these basic inventions are discoveries,
and if they were first made today, would be patentable.
Right here we may state that in patent law ‘“discovery”
and “invention” are held to be synonymous, tho popularly
an “invention” designates one that is new and useful
as well as patentable.

Science, or rather the sciences, on the other hand
first came into being with the ancient Greeks. Of
course, some sciences existed before the Greeks, but they
were not recognized as such. At least there is no record
of any sciences classified as such by the Phoenicians or
the old Egyptians. Even in Grecian times there were
comparatively little sciences. Thus the Platonists had
their sciences divided into dialectics, physics and ethics.

Even in comparatively modern times there seems to be
little agreement as to what the sciences really comprise.
Thus Bacon in 1605 has history, poesy, and philosophy
as his sciences. As late as 1830 Comte classifies the
sciences into six parts in their following orders: Mathe-
matics, astronomy, physics, chemistry, physiology and

sociology. . . . i
Even today there exists no classification of the sciences
that would be acceptable to all of our great thinkers.

The general public and “the man in the street” possibly
come nearer the actual definition of “science” than most
of our philosophers. To the public, the arts, discoveries,
inventions—all fall under the term of science. Anything
under the sun nowadays becomes a “science”—be it the
science of cooking, the science of darning socks, or the
science of cleaning strects.

The myriad of inventions and discoveries all tend to
make the world more “scientific” and whether we like
it or not, one science or another creeps into every one
of our homes. We are surrounded with science all day
long as well as during the night. Science does this
thing for us, and makes us do that. There is no escap-
ing it and the general public has awakened to the fact
but yesterday, that science no longer is the sombre book
closed with seven seals. Quite the contrary, it is the
public that popularizes science—not our scientists. Just
at present, for instance, educational scientific films are
all the rage and the public clamors for more and heartily
applauds them.

But our real scientists are as backward as in Galileo’s
times. The public applauds and instantly believes in any-
thing new that is scientific, whereas the true scientist
scofts and jeers, just as he did in Galileo’s times when
that worthy stoutly maintained that the earth moved and
did not stand still.

Then as now they burn our great discoverers and our
great scientists at the stake. Only today the stake is
moral and the fire derision.

It matters little that Jules Verne or Nikola Tesla are a
hundred yecars ahead of the times—the scientists scoff and
laugh unbelievingly.

But happily, the great public today appreciates the
“fantastic dreamer”, because it knows from experience
that these “fantastic dreams” have a habit of coming

true on thc morrow.
H. GERNSBACK.

CONTENTS FOR AUGUST, 1920

ELECTROCUTING S!;{ARKS .................... Front Cover

rom a Painting by Harold V. Brown
ELECTRIC SAND-HOG TO SALVAGE %HIESA.. Bime

y Eric me
.MADE RUBIES............ By O. Ivan Lee, B. Sc. 358
%OA%gRSE-POWER VOICE FOR CONVENTIONS 360
MOVIES OF THE UNSEEN...By Jerome A. Lackenbruch 361
FIRST ELECTRIC WELDED BUILDING.By H. B. Payne ggg

SPERRY SHOAL WATER INDICATOR..

sessesssccscne

“TROCUTING SHARKS.......... By H. Gernsback 364
B ELS OF THE EAR—HOW WE Hyliﬁ;i.‘ii i 368
THE' ELECTRO-MAGNET IN SCIENCE........ccee.: 366

FIRST ELECTRIC LOCOMOTIVE..By Harvey H. Smith 367
'S GREATEST PROPHET 368
JULES VERNE, THE WORLDBS ECharles S RO LD X
— LIFE.. ...coieeiieiiane.ons
WATER—THE ELIXIR OF By William M. Butterfield _
HOUSEHOLD ELECTRIC WRINK'.LES..By Edna Purdy 371
THE ULTIMATE RAY 372

THE MASTER KEY....... PP By Charles S. Wolfe 374
ODD PHOTO CONTEST ............. ceeteneseess 375&378
FIRELESS FIREWORKS ..........c..cceueu... ereeees 377
WHAT THEY THINK OF OUR NEW NAME........ . 385
“HOME ELECTRICS"—THE VIBRATING BELL....... 386
By G. L. Hoadley, M, E.
AUTOMOBILE STUNT 50.00 PRIZE CONTEST..... 388
LITTLE KNOWN X-RAY FACTS...... By Philip A. Wall 389
POPULAR ASTRONOMY—DOUBLE S'IYARS .......... . 390

By Isabel M. Lewis, M. A, U. S. Naval Observat
PRACTICAL CHEMICA EXPERIMENTS 7720
. Floyd L. Da
ELECTRICITY FROM WATER-I!O\\ziERﬁ. ':, e .s'.'.°."f
THE CONSTRUCTOR—HOW TO BUILD THE “TESLA™
ELECTRIC_CLOCK 396
397

By Prof. Lindley L. Pyle

$25.00 AUDION POEM CONTESYT—ANNOUN%EME T
OF THE WINNER.....cicetenecrcosesscsocsecssenoes 405
WHAT TO INVENT.. Hobson 411

NEWEST SCIENTIFIC PHOTOS........ccovincnrnaeens 373 ctesectencernens By J. G.
blisht on the. 15th of each month at 233 rate is paid for Md experiments; good photographs accompanying them are
FOCIENCE AN e York: | There”are- 13 um year. Subscripion  Lighly desirable. " *

per 3

2 year in U. 8. and possessions. Canada and foreign countries,
J. S. coin as well as U. 8. stamps accepted (no forelgn coin

Single coples, 25 cents each. A sample copy will be sent ﬁm

on_request Chc&s and money orders should be drawn to order of EXPERI-
MENTER PUBLISHING CO., Inc. If you change your address notify us
promptly, in order that coples are not miscarried or lost. .
‘All communications and contributions to_this journal should be lddreutul.n.
Editor, SCIENCE AND INVENTION, 233 Fulton Street, New York. n-
accepted contributions cannot be returned unless full postage
included. ALL accepted contributions are paid for on publicatloo

price 1s $3.00
$3.50 a year.
or stamps).

has been
A speclal

¢ T A T @2 -
L 2l (ML e ey |+, Pr———— | P | [ | E—— | —— | p——— | ,‘,.;“:‘

-

.

SCIENCE AND INVENTION. Montl
at the New York Post Office under Act
registered at the Patent Office.

York. The Contents of this magazine are
reproduced without giving full end't"h the pul

SCIENCE AND INVENTION is for sale at all newsstands in the United
States and Canada; also at Brentano’s, 37 Avenue de I’ Paris. Sole
British Agents—Geoffrey Parker & Gregs, 62 and 8A The Ealing, London.
Member of the Audit Bureau of Circulation.

. Entered as second-class matter
Congress of March 3, 1879. Title
t, 1920, by E. P. Co., Inc., New
copyrighted and must aet be
blication.

i -

R

www—rercanradiohistory com



www.americanradiohistory.com

Volume VIIL
Whole No. 88

and
fion

. _DITOR
H.W. SECOR -ASSOCIATE EDITOR

AUGUST
1920
No. 4

Electric Sand-Hog to Salvage Ships

of inventors since times immemorial.
The wrecks, which rest in the silt
and sand of the ocean’s floor, have
served as an incentive to men to devise
ways and means whereby the hidden wealth
could be raised and salvaged. The idea of
lifting sunken vessels is now receiving pos-
sibly more attention than it ever did in the
history of the world. The reason for this

HE recovery of treasures from the
bottom of the sea has been a dream

is the immense tonnage of ships lost during
the World War.

According to well-informed authorities, it
is claimed that the vessels sent to Davy
Jones’ locker, while the hosts of the fightin
nations were contending supremacy on lan
and sea, represent a tonnage of 15,000,000.
The monetary value involved in this ton-
nage is about eight billion dollars, which is
a sum greater than the national debt in-
curred during our Civil War. To make the
comparison more striking and interesting it
might be said that this staggering sum is

eater than the total output of gold in the

nited States, and it is in excess of the
wealth taken from the diamond mines of
South Africa during their entire period of
exploitations.
: It is not only the ships, lost during the
war, which are attracting the attention of

By ERIC A. DIME

salvaging interests, but also those that are
lost annually through unavoidable maritime
accidents. In European waters and along
our Atlantic coast the ocean’s bottom is
strewn with hundreds of wrecks which
could be salvaged if a proper equipment
were employed for raising the vessels. There
is nothing new or remarkable about raising
wrecked ships. Such feats are taking place
practically all the time. According to sta-
tistics at hand, altho they are not of recent

date, we find that up until August of last
year the salvage department of the British
Admiralty had recovered 440 vessels sunk
during the war. These ships represented a
value of $250,000,000.

The ships, which so far have been raised,
are those resting in shallow waters or at
depths of about 100 feet. Wrecks, which
are lying at depths of from 200 to 300 feet
or more have up until the present time re-
mained where they are, because there has
been mno satisfactory method employed
whereby such vessels could be lifted from the
ocean’s floor. It is conceded that any ship
could be raised, provided a sufficient num-
ber of pontoons could be attached to the
vessel for lifting purposes. But the draw-
back so far has been the lack of supports
for holding the pontoons in position and
allowing them simultaneously to give a di-

357
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rect upward lift sufficient to raise the ship.
THE ELECTRIC SAND-HOG INVENTED.

A device to overcome all these difficulties
has recently been invented by a New Yorker,
a Mr. A. B. Saliger, who has spent several
years in perfecting a machine that is unique
in construction and from all appearances
practical in application. He calls it the bur-

‘rowing machine, and it is so different from

anything else used for the salvaging of ships

that he has been granted basic claims on it.
As its name implies the burrowing machine
is employed to dig its own way thru sand,
silt and gravel in which a wreck rests on
the ocean’s bottom. The device is made to
carry or haul a line under the hull of the
ship, and when that is accomplished it is
an easy matter to string heavy cables under
the vessel and then attach the pontoons to
the cables for lifting purposes.

The burrowing machine resembles a
double torpedo, or two torpedoes joined to-
gether like a pair of Siamese twins, The
front has two propellers, some fifteen inches
in diameter, rotating in opposite directions.
The machine is 4 feet wide, 2 feet high and
S feet long. The rear is equipt with a pair
of horizontal rudders, very much like those
of a torpedo. The main body of each sec-

(Continued on page 434)
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things which glitter appeal to the same in-
stinct which finds a fascination in flames.

Of the many varieties of gems which have
stood the acid test of the world’s favor,
the diamond and the ruby easi}y lead, for
if the former is the premier of jewels by
reason of its hardness and fire, the latter is
the peer of all colored stones—tinged as it
it with the hue of the blood which gives us
life. They are thus symbolical of the evo-
lution of the race which has struggled up-
wards thru centuries of fire amf blood—
their very existence may be mineralogically
paraphrased in the Darwin theory as the
“survival of the hardest.”

had ever to beware.

The science of mineralogy developed dur-
ing the Nineteenth Century did much not
only to systematize the classification of

ems and make easier their identification,

ut, since mineralogy is a handmaiden of
chemistry, a new hope, was born—not that
of imitating, but actually creating the gems
themselves. Heretofore, with the debatable
exception of pearls which had been pro-
duced in the 8ricnt by introducing foreign
matter into the pearl forming mollusk, all
the attempts at counterfeiting had been
frankly imitative. In the light of exact
chemical knowledge of gem materials, the

iiﬁ L[]
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Man-Made Rubies

cally all Fem stones when absolutely pure
are colorless, the particular color which :
certain kind of stone may possess is the:
accidental and not inherent, and merely :
detail of the problem of reproducing it
characteristic substance.

Boiled down, then, making a true rub
necessitated only the making of trans
parent alumina, that is, apparently, merel
fusing it.

Under ordinary conditions, aluminur
oxid becomes liquid in the vicinity of 2,00
C. (3,632 F.). The fusion of alumina wa
actually accomplisht over a_hundred year
ago, for it is recorded in<1819 that if twe

_— - — =
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Science and Invention for .lugust, 1920

rubies were exposed on charcoal to the
flame of an oxy-hydrogen blowpipe, they
could be melted thereby into a single bead.
The pioneer experimenters and their fol-
lowers, endeavoring to make rubies were
evidently so engrost in trying to make
crystalline alumina and so beset with their
individual difficulties, that they could not
see the woods for the trees and for a long
time never realized the value of its hint
which lay at hand.

newed efforts had been made to fuse alumi-
num oxid into transparent corundum, but
without success. Quartz, which melts
higher, was fused, but the alumina, altho
clear as long as under the flame, persist-
ently became opaque when the test was
removed. One of these experimenters,
after years of fruitless endeavor has re-
corded his belief that it was impossible to
achieve the desired material because of this
tendency. It had been found, too, that

Rv nurelv chemical methods. numerous« aluminum oxid virtuallv sublimes: that is.

Uiy MASC WWIIGUALY, WENIEU—UUL
not until some years later was it
found that welded rubies were
crystalline in structure and not
amorphous like glass. On this
account the value of the dis-
covesy was again overlooked.
With the general introduction
of the oxvhvdrogen flame, re-

—_—

and Form,

The Tep T
Ever Gottea orth .

““Syathetic’* Rubles In the Fierce Hoat of

the Successive Stages In Forming and Cutting Varlous Shapes.
hows Several Dozen Varietlcs and Shapes of ‘“‘Synthetlc’’ Rubles, Each One of
Which so Closel

E Are

the Scientific or G.-nuine Ruh&. The Elec

ifference,

Microscope Oniv Wil] Tell the
and lavariabl

Photos Courtesy of Heller & Son
n{ Here Shewn, Represents Ome of the Most Interesting Collections
or, It Shows the Ingredients or Chemicals Used to Produce
the Oxycetyline Flame and Thereafter,

Possess the Same Lustre and Color as

Thess Scieutific Rul

8kiliful Hands of the Modern Chemist.

www americanradiohistorv com

The Lower Tray

w
They Are of Exactly the Same Hardness
B B Tt Tasiaed i ot erree. Handrogs ot Yoars in Whlch to Crvseaiiie
rs in
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hecomes fluid and then quickly boils away.
This fact has mitigated against the employ-
ment of the electric furnace in making
rubies.

THE FIRST RECONSTRUCTED RUBY
APPEARS.

All these difficulties were very discourag-
ing, and so, one by one, the workers gave
up the quest as hopeless. One day, how-
ever, rubies were offered for sale in Europe,
whase source could not be satisfactorily ac-

as said in explanation

«d been discovered near
Geneva, Switzerland,
but eventually the se-
cret came out. It
seemed that a Swiss
priest had been ex-
perimenting with nat-
ural ruby chips ob-
tained from the lapi-
daries, had fused
these fragments into
larger stones, cut
them and circulated
them as mined rubies
—which was perfect-
ly true in one seusc.
Naturally, the profit
was a handsome one.
These reconstructed
rubies, as they arc
termed, are even yect
an article of com-
merce, and altho the
technique of their
manufacture has been
much improved, they
are still inferior in
color, tenacity and
structure to the arti-
ficial ruby of which
they were the fore-
runners: that is, the
synthetic ruby.

Since it was now

conclusively demon-
strated that natural
could be successfully
only remained to apply
* process to chemically
material and the honor
:cting this  industrially
to Prof. Verneuil, of
but it must not be
that his task was an
- or that anyone could
ned the trick.

IRY OF THE CHEMIST—
SYNTHETIC RUBY.

1achine now used is a
type of oxyhydrogen
producing a tempera-
from 1,900 to 2,400 C.
» 4352 F.). The blow-
built of two concentric
le inner one of which
oxygen, the hydrogen
thru the annular space
the two tubes. The
e supplied from con-
tanks. The torch is
a vertical position and
‘dered aluminum oxid
n a little box with a
* a bottom and opening
into the oxygen tube,
one of many ingenious
mportant details which
erncuil devised, for i
can be readily appreciated that
a blast of flame directed on a
pile of light and non-coherent
alumina powder would blow it

R bl Genul R Ined fi Mines, That Even .
Foolod” Unios They Have'the 'Vory. Hishest Precisionsl Instruments, AWy before it had any oppor-
No Average Jewsller Could Tell by L:otlnlul.l“:"h:mé v{ll:t'::‘g’o"r:ﬁ‘ go'::;“'r: tunity to attain a weidmg tem-

perature. A little hammer, ac-
tuated by ‘electromagnetic means, -
OContinucd - on-page 416) :

Mother
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100 H.P.Voice for Conventions

tional Convention was too large to

hear the speaker’s voice. So now

electricity, 1n the guise of the loud-
speaking telephome, wraps its strength
ardund the voice of the orator and gives it
power and volume to reach the distant
auditor with all its expression and its
timbre intact. National conventions have
depended more on visual rather than aud-
iblé interest. There has, of course, been a

OR the first time in its history the
attendance at the Republican Na-

which electricity, the master magician,
served clear and distinct sound to the oc-
cupants of the most distant seats. There
was little to see of the miracle-working
mechanism in the great convention hall. An
inconspicuous transmitter of speech, raised
up a few feet from the front of the speak-
er’s platform, and overhead were suspended
several receivers, rectangular wooden
horns, ten feet long, with their open
ends pointed towards various parts of
the auditorium. The flags and bunting were

scientific interest, but there has also been a
romantic side to the work, which was most-
ly done in the laboratories of the Bell Sys-
tem, situated on one of the busiest and
noisiest waterfront streets in New York.
Amidst all the rattle and bang of a thou-
sand teams and motor trucks pounding the
stone pavement, teamsters thinking of noth-
ing but their right-of-way were startled to
hear a strange voice, apparently close to
their ears, deliberately and clearly counting
above all the confusion, “one, two, three,

The Republican and Democratic Conventions Both Had the Assistance of “Madame Sclence” This Year In the Guise of a Powerful,

Loud-Talking Telephone. Fitted

Hear the Speakers—Even

chorus of applause which all could hear, but
much of what has been said was read
rather than heard even by those who were
present,

Just in time for the Republican Conven-
tion the engineers of the Bell Telephone
System successfully completed a voice
magnifying apparatus embodying newly dis-
covered features of telephony, which the
inventor of the telephone could not have
foreseen. In the Coliseum’s vast audi-
torium the experts of the American Tele-
phone and Telegraph Company, the West-
ern Electric Company and the Chicago
Telephone Company worked for ten long
days instailing the intricate apparatus thru

still the conspicuous eye-catchers. Without
seeing how it is done, the audience found
that as far as hearing was concerned the
great crowd was telescoped by the public
address system in close proximity to the
speaker’s platform. Under the floor and
behind the walls ran the wires which lead
to and from the Audion speech magnifying
apparatus, itself hidden away in an unseen
part of the buildigﬁ.

The loud speaking telephone system
which the Bell System placed in the Col-
iseum at Chicago, and in the San Francisco
convention also, has been in process of de-
velopment for about ten years. The experi-
ments have been numerous and of great

360

With Audion Amplifiers, These Loud Talkers Enabled Everyone Iin the Crowd of 15,000 People to
e Women, Who Usually Do Not Talk as Loud as the Men. .

four,” or reciting some rhyme like “Hick-
ory, dickory, dot, the mouse ran up the
clock.” Those teamsters could hardly see
the horn on the roof of the lofty laboratory
building, nor guess that tests were being
made which would facilitate the nomina-
tion of a presidential candidate. The best
the teamsters could do was to wonder how
they could hear these tests in spite of the
nearest load of angle iron which was clat-
tering over the cobbles.

On a foggy night a little group of Bell
telephone engineers crossed the Hudson
River and from the roof of the Pennsyl-
vania Station listened while the same ryth-

(Continued on page 441)
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First Electric Welded Building

HE interesting thing about electric

arc welding is not so much the

method which is employed, but rather

the constantly widening application
that it has as an industrial process. Since
the discovery of electric arc welding, con-
siderable progress has been made in develop-
ing various kinds of equipment to make its
use more easy and general. But the real
science of electric arc welding lies in the
human skill behind the equipment.

Electric arc welding consists in passing
the current thru the material to be welded
and a piece of wire attached to the opposite
side of the circuit. In building construction,
one wire from the secondary winding of the
welding transformer is connected to the
steel frame or beams, while the other wire
connects thru a flexible cable to a fusible
wire electrode held in an insulating handle.
Heavy smoked goggles must be used.

One of the noteworthy achievements of
the electrical engineer has been the recent
demonstration of the practical application
of electric arc welding to steel construction
work.

An electric welding company needed a
new building as an addition to its plant in
Brooklyn and needed the building in a hurry.
The electrical engineers were confident that
such a building could be constructed by
welding instead ‘of riveting, and that there
were specific advantages which would re-
sult from such a method of construction.

In the first place, the construction work
could be done during twenty-four hours of
the day without disturbing the people in
either commercial or private life, because
the process is absolutely silent, the nerve-

By H. B. PAYNE*

racking noises of riveting being entirely
eliminated. Second—The necessity for fab-
ricating steel is entirely eliminated, and like-
wise the necessity of waiting several weeks
until such parts should be fabricated and
made ready for erection. Third—By electric
welding joints of 100 per cent strength were
made possible, as against the ordinary sixty
or seventy per cent strength possessed by a
riveted joint. Fourth—There was possible
reduction in the actual weight of metal re-
quired in the various members, and Fifth—
Actual tests had conclusively demonstrated
that construction work by electric arc weld-
ing could be done at lower cost than by
riveting.

Before the builders could proceed with
their plans it was necessary to obtain per-
mission from the various city building de-
partments, and such permission would onlly"
be given if certain tests were made whic
would satisfy the building officials that a
welded structure would be absolutely safe
and would compare favorably in all other re-
spects with a riveted steel framework. Cer-
tain samples of welded joints were request-
ed for tests.

A specific sample of a lap weld of 14x
3-inch bars, the ends lapt 134 inches and
welded across the edges, was submitted.
This welded sample was put in the machine
in direct tension and developed the full
strength of the bar, as the break occurred
in the bar three inches above the weld, and
developed a strength close to 60,000 pounds

er square inch without affecting the weld.

hese welds were cut across but showed no
line of markation between the welding metal
and the original bar metal.

Another sample consisted of two angles

www americanradiohistorv com
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set at right angles and lap welded at th
intersection, the three-inch legs vertical (2x
3x34 inches). This sample was set in the
machine so that there was a horizontal lever
arm of 8 inches from the center of pressure
to the center of weld and intersection, and
developed a beam load of 11,375 pounds at!
the weld or a torsional stress of 91,000’
pounds at the weld with no apparent dis-
tress to the weld. The angles buckled to
such an extent that they failed to resist
pressure. :

WELDED STEEL TRUSSES FULFILL TESTS.

The tests of these samples were entirely
satisfactory to the city building officials.
Permission was subsequently given to pro-
ceed with the erection of the steel frame-
work, but there was still another test to be
made of the steel trusses of forty-feet span,
which were to be used to sustain the roof(%

These trusses were of fan-type of design
and all members were electrically welde

together, no bolts or rivets being used. The
trusses were spaced twenty feet apart, sup-
ported by 8x8 II-beam columns 19 feet
high; on the sides of these columns brack-
ets were fastened to carry an overhead trav-
eling crane of five-ton capacity. The weight
of each truss was about 1,400 pounds, the
top and bottom chords were composed of
4x5x34-inch tee irons and the struts were
3x2x34-inch angles, the purlins were 10-inch
15-pound channels.

The trusses were designed for a live load
of 40 pounds per square foot, each trusd
supporting a panel of 800 square feet. They
were tested at a load of 120 pounds to the
square foot, or a total load of forty-eight
tons on t‘hg two trusses. The Ioa_t".l consisted
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Snerrv Shnal

The Very Newest Thing In Marine inventions is the “Sperry Shoal Water iIndicator,” Here lliustrated In Detail and Aiso In Actual Use

on a Large Yacht.
of the Hull.

Spins the Worm-Shaped Propeiler Which Is Connected with an Electrical Impulse Transmitter.

The Principal Apparatus is That Shown at Fig. 1 and Fig. 1-A, and This Is Mounted Well Forward in the Bottom
The Arrows indicate the Current of Water Passing Thru the Bottom of the Indicating Tube, and In Doing So, Rapidly

Sultable Indicating Instruments (See

Fig. 2) Are Mounted in the Pilot House and on the Bridge, and When a Predetermined Depth of Shallow Water Has Been Reached, an

Electric Bell Announces the Alarm.

6¢ are in shallow water” ex-
claimed the captain on a large
Trans-Atlantic liner which was
speeding on its way to the
American shore.

“How is that possible when we are fully
500 miles from land?” asked an interested
passenger.

“That gong on the wall just rang—that’s
my indicator. The question of whether or
not shallow water has an effect upon the
vessel traveling thru it to such an extent
that the indicator will ring, has been posi-
tively affirmed by the new device called the
Sperry Shoal Water Indicator and Log
Transmitter.”

Recent tests conducted in an effort to ob-
tain information on this interesting subject
have been carried out by the principal
navies of the world during the speed trials
of their respective ships. The outcome of
all these tests have given to the world facts
which have been nothing short of astound-

ing.

%hips moving in shallow water at ordi-
nary speed are greatly retarded, yet read-
ings have been obtained which show that
ships traveling at 30 knots per hour, have
a seemingly higher rate of speed in a like
amount of water, and that the resistance
of the water is proportionately decreased

with speeds above the figure here quoted.
Upon examining the graphs or curves for
different depths of water showing retarding
action and resistance on a vessel of ordi-
nary speed, having an overall length of 50
feet and a mean draft of 25 feet, we find
that a vessel traveling at 1134 knots in 75
ft. of water with 16 per cent resistance, will
increase its resistance to 97 per cent when
in 35 ft. of water, at which time its pro-
peller speed will have to be appreciably in-
creased. The instrument in question makes
use of just those conditions heretofore out-
lined in a very unique manner. i
A water velocity tube, about 3 inches in
diameter, projects thru the bottom of the
ship for about 12 inches, when the device
is in operating condition. There are open-
ings at opposite sides, one facing the bow
and the other the stern, to allow %or a flow
of water thru the tube entering one opening
and out the other. This takes place when-
ever the ship is in motion, and during the
course of flow, advantage is taken of the
flowing stream by making it turn a helical
propeller located in the central lower por-
tion of the projecting tube. See Fig. 1.
The shaft of this propeller is geared to
another shaft, which in turn is continued
upward to the end of the tube, where the
emall electric transmitting unit is located.
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The instrument Can Be Set to Give an Alarm for Any Desired Depth of Water,

Impulses from this unit affect an indicating
instrument located in the ship’s pilot room
and in any other parts of the vessel where
additional instruments may be necessary or
desirable,

The tube itself can be raised into the hull,
in which case a valve is actuated so as to
prevent water from flowing in. All joints
are made watertight and at no time can any
perceptible amount of water flow into the
ship, and inasmuch as the space occupied
does not exceed 50 inches in height, it is
really quite a negligible quantity in a vessel
of even small size,

The indicator and shoal water alarm
which is placed in the pilot room, is com-
posed of two dials, see Fig. 2. On the
upper dial, a reading of the actual speed
of the vessel in knots is shown by a pointer.
In a small slot numerical indication of the
total knots traveled can be readily deter-
mined, and in a similar slot, we obtain an
inference of the trip distance traveled to
great exactitude, allowing for a fractional
knot reading down to one one-hundredth
of a knot. contact for shoal water alarm
is located at the lower center. In the lower
dial a slot needle indicates whether we are
going ahead or astern. In addition, an ad-
justable indicator shows when the ship

(Continued "on-page 456)
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Electrocuting SharKks

By H. GERNSBACK
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Marvels of the Ear

By JOSEPH H. KRAUS

N a previous discourse on sound in this

journal we have learned of several of

the more novel surprises in the world

of sound, which not only interest

everyone, but which are at the same
time not generally known. Perhaps no
more wonderful study has ever presented
itself than the subject of “how we hear”—
and even to-day this function is not very
clearly understood.

The Above lliustration Gives Us a Representation of the Action of the Ear Which Will Be More Clearly Understood by the Analoolo
e Find a Spiral Tube Divided Into.Two Parts

The Upper Part Communicates With the Lower at the T
ar-Drum Moves a Certain Definite Distance, W!

the Upper Left-Hand Corner. Here
Wali, Each Fllied With Liquld.

Pump Handle Is Produced, the Rubber

and the Smaller Cross-Sectlonal Area of the Second Piston.

communlcatlng' That Pressure to thgr Lower

How We ‘“Hear”

sure; thus an increase in pressure will force
that membrane inward and the fall favors
its. outward motion.

In contradistinction with other mem-
branes this membrane in the ear has no
vibratory sound of its own; in other words,
has no period. If it had one, it would un-

Part Where the Second Rubber Drum

Also Has an Effect Upon the Rubb
Rubber Tube Itself is Made U
Thus Caused to Vibrate in This Wa
Right We See the ‘“Rubber Tube’”

ube Comp
of Flexlbie Walls, t
Excitin

arked ‘9Canal of Cochlea.”

by Means of a Rubber Tube and a Partially

case, and medical authorities have estab-
lisht the fact that even the entire absence
of the ear drum will not produce deaf-
ness, altho it does effect keenness of per-
ception of auditory sensations of a slight
nature.

The function of the canal is merely to
assist in keeping out insects and dust, being
lined with hair and also to maintain an
even temperature at the drum. Between

at
lid

of Its Spiral. When Any Movement of the

0
h?ch Is Amplified Thru the Lever Arrangement
This Compresses the Liquid Contalned In the Upper and Lower Spiral Tubes

?Round Window) Buiges Outwardly.
ing the Liquid Within It and Sometimes Causing a Flowginto the Safety Valve; the
he Bottom Part of Which Has a Series of Strings Along Its Length.
Little Cells Upon Them and Giving Us the Sensation of Sound.
The Strings Are Located in the Lower Membrane WIith the Hair (Sen-

The Pressure

its Strings Are
In the Dlagram to Its

sitive) Cells Upon Them, and a Damper to Prevent Excessive Vibration. By Comparison With the Anatomical Diagram, the Analogy

The auditory organs themselves _are
divided into three parts, external, middle
and internal ear. The foremost one we
shall not consider at the present time to
any great extent, because it serves only a
slight function in hearing. This consists
of the ear (the external ear or the one
which we see) and the tube or canal enter-
ing the side of the head up as far as the
drum. It can be entirely absent and not
affect hearing except that localization of
the position from whence any particular
sound comes is lost considerably.

Sound, as has been said, is of vibratory
nature, and when impinging on the drum
of the ear, medically known as the tympanic
membrane, we get a rise and fall of pres-

Wiil Be Readily Seen.

doubtedly vibrate in resonance with some
particular sound to which it is attuned, and
we would get a false impression of inten-
sity. However, being made cone-shape and
having a convexity outward with its fibers
of construction running circularly and
radially and in addition to the fact that
it is tightly stretched, it follows that each
and every portion of the cone will have a
different period of vibration and the whole
diafram will be aperiodic.

BROKEN EAR DRUM DOES NOT PRODUCE
DEAFNESS.

Many people have thought that the ear
drum, if broken, produces deafness.
Strange as it may seem, such is not the

Ap=-
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the drum and the internal ear is a chain of
tiny bones situated in the intermediate
division ; this division is called the middle
ear. These bones connect the large mem-
brane or drum with a small membrane 1/20
its size.

This latter membrane has been termed the
oval window (fenistra ovalis), and as our
diagram indicates, the bones themselves are
combined into a powerful lever action
which multiplies the force of the drum
movement. This movement tho in its am-
plitude is diminisht two-thirds; the pres-
sure at the end (oval window cmB is
therefore naturally increased one and a
half times thru the bone action alone.

(Continued on page 422)
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The Electro-Magnet in Science

ments being conducted at the Magnetic

Laboratory, Bureau of Standards,

Washington, D. C. Investigations are
in progress to determine to what extent
these laboratory methods can be employed
to advantage in investigational and commer-
cial work for the detection of flaws or
chemical segregations in iron and steel bars,
for the measuring of core loss in all elec-
trical apparatus, and for any problem con-
nected with the properties ot ferro-mag-
netic materials.

4

STANDARD MAGNETIC PERMEAMETERS,

Standard tests of the magnetic properties
of ferro-m=gnetic materials are made by
means of the compensated double-yoke ap-
paratus shown in this photograph. The ob-
server is operating the reversing switch and
watching on the ground glass scale the in-
dications of the galvanometer, while making
preliminary adjustment before taking a
reading. There are several sets of mag-
netizing coils for the measurement of vari-
ous sizes of specimens. The bars in the box
in the foreground are standard bars for
checking measurements. Figure 2.

HE accompanying photographs illus-
trate magnetic tests and measure-

LIAGNEZIC UNIFORMITY MEASUREMENTS.

If a bar of steel is chemically and mechan-
ically uniform along its length, it is also
magnetically uniform, and consequently any
variation in chemical composition or me-
chanical condition will be indicated ' a
corresponding variaticn in its magnetic prop-
erties. Figure 1,

For ‘“September”

Liquid Air—W hat It Is, and W hat
It Does. Illustrated.

Can We Live on an Electric Dict?
A French Experiment.

The Fourth Dimension and Hyper-
space, by Frank M. Gentry. Popu-
larly explained with diagrams and
pictures.

Big Rotogravure Feature Section.
Don’t miss it!

Hammering Electrons Out of Mat-
ter. By Harold F. Richards, Ph.D.

Eclipses, What Are They? By A.
M. Harding, Ph.D.

Archimedes, the World’s First In-
ventor.  In Rotogravure.

How Big Are Molecules? A pop-
ular exposition.  Illustrated. By
Rogers D. Rusk, M. A.

Murderous Rays—a gripping scien-
tific storyv—written by a Scientist. By
Harold F. Richards, Ph.D.
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The apparatus shown in the photograph
is used for determining the degree of mag-
netic uniformity along the length of a bar
of iron or steel. The bar is magnetized by
means of the horizontal coil thru which it is
past on rollers driven by an electric motor.
Variations in magnetic permeability are in-
dicated by deflections of a sensitive galva-
nometer connected to test coils surrounding- -
the specimen and mounted inside the mag-
netizing coil.

In the photograph the indications of the
galvanometer are being recorded on a pho-
tographic film mounted on a drum and ro-
tated at a constant speed.

TESTING THE STRENGTH OF COMPASS
NEEDLES.

One test that may be applied to magnetic
compasses is to measure the strength of the
magnetic needles, which is called the “mag-
netic moment.” The measurement is made
by noting the deflection of a small suspended
magnetic needle when the compass to be
tested is placed opposite to it. This deflec-
tion is indicated on a ground glass scale by
a spot of light from an incandescent lamp
which is reflected from a small mirror
mounted on the suspended needle.

In the photograph, a Navy Standard air-
plane compass is being tested. The meas-
uring instrument, “magnetometer” as it is
called, is mounted within a ring upon
which is wound a coil of wire. By means
of a measured electric current in this coil,
the instrument is calibrated, so that it is
readily possible to tell just what value of
magnetic moment corresponds to a certain
deflection on the scale. Figure 3.

N
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First Electric Locomotive
| By HARVEY H. SMITH

Only thirty years ago the first electric
locomotive in the United States, and so far
as is known, in the world, designed for
hauling freight made its trial trip from An-
sonia to Derby, Connecticut. This locomo-
tive, which was the forerunner of the huge
electric motors in use to-day, was consid-
ered a marvel of engineering achievement
at the time of its introduction.

The original locomotive which is now in
the Hartford barns of the Connecticut
Company, and a model of which appears in
the accompanying photograph, was con-
structed by the Pullman %’alace Car Com-
pany and weighs 35,000 pounds. The elec-
tric equipment, consisting of a 76 H.P. mo-
tor, was manufactured by the Depoele Elec-
tric Manufacturing Company.

The first trial trip took place May 1, 1888,
over the Ansonia-Derby, Birmingham route.
In ordering the car it had apparently been
forgotten that a low railroad trestle existed
near the Derby dock, for it was found that
the body of the car was too high to allow
clearance. The roof was accordingly re-
moved and a collapsible trolley frame im-
provised for the initial trip. On one side of
the passage under the railroad trestle was
kept a box containing a flexible insulated
cable which was connected to the trolley
wire, the free end being a brass contact
siece. When the collapsible frame was
owered to the roof, the plug was inserted
n a socket contained in the wooden block
n top of the car near the base of the trol-
ey frame, and the cable was paid out,
hereby providing power for the car to op-
rate under the trestle.

Laminated copper brushes were used, and
is the brush holders would sometimes work
oose, the motorman usually stood with his
and pressing on the handle of the brush
older to secure good contact! As a result
f sparking the ends of the brushes fre-
uently fused, making it necessary to trim
1em with a pair of shears carried for the
urpose. Think of it!! In case the loco-
1otive moved backward unexpectedly the
nds of the brushes would catch in the

This Photo Perhaps, is One of the Most Interesting Imaginable, Showin
of the First Electric Locomotive Bulit In the Unite

the Exact Model
Probabiy

in 1888.
commutator bars and bend over, also neces-
sitating trimming the copper before pro-
ceeding.

Lightning arrestors had not been intro-
duced and burnouts often resulted from
electric storms. So frequent were the de-
lays from this source that the management
adopted the practise of suspending opera-
tion during storms. The freight motor had
the distinction of being reversible and
therefore could be operated from either
end, a feature which the passenger cars did
not have at this time.

The motorman’s position when operating

the First Practical Engine of its Type in the World.
Its Initial Journey Was Halled as a Huge Success, at the Time.

As 1t Does,
States, and
Its Trial Trip Occurred

was inside of the body, where he stood in
a pit or depression in the car floor, a pro-
vision necessary to give him ‘“head clear-
ance.”

The only untoward event of the first trip
was a derailment half way to Derby junc-
tion, but no serious delay resulted and the
management considered the first trip a
“huge success.” The Ansonia Sentinel said
of the trip: “. . . ‘All aboard for Derby,’
someone shouted and a man seated on the
top of the car swung the traveler around
to the wire, the current descended, and
away sped the car like a thing of life.”

Better Telephone Booths

By K. H. HAMIL. TON

nrry
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The atmosphere of a telephone booth on
a heated day in summer will be more bear-
able when the new design comes into gen-
eral use. It is operated by a string, and
hangs from the wall enclosing the user to
about the hips of an average height per-
son. The bottom is not closed as is seen
but permits a free circulation of air at all
times.

In operation a user finds the telephone
fully exposed and the booth door rolled
back out of sight. Within two signs read-
ing—"“Please pull cord,” are in evidence.
The first use of cord closes the booth door
around the user, the second permits it to
roll back into its original position when
not in use. The door is a circular glass
one working easily on three-point ball
bearings.

The new booth has many advantages to
recommend it. First, it requires less ma-
terial to build, and second, less space for
its installation. Dust and dirt that natu-
rally collect on the floor of the closed
booth is avoided as the floor is readily ac-
cessible to the scrubber of the regular room
floor where booths hang from the wall.

Booths of this description are being used
in Boston and several other cities, and have
been invented by a regular telephone man,
Mr. John J. Barry, a telephone manager in
an Eastern city.
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Jules Verne

The World’s Greatest Prophet

By CHARLES 1. HORNE, Ph. D.
Professor, College of the City of New York

lize one halt of what they owe to

that remarkable master of the last

generation? We who as boys in
the 1860’s and 70’s were brought up on
Verne’s stories, we who caught the first
vivid glow, who gave the first enthusiastic
scientific response to his romances, we know
all that the world owes him. But has the
new generation forgotten?

Jules Verne was_the world’s greatest
scientific prophet. He was its greatest in-
ventor, not in the immediate sense of hav-
ing laBoriously worked out each practical
step of some new machine, but in the
broader sense of having conceived, fore-
seen, planned out the general road along
which advancing science was to make its
way. That was Verne's real service. He
illumined the path; he inspired a thousand
thousand of us to take the road, to build as
he had urged. And we have justified his
faith, we have reached his goals. Not all
of them—that is why I am speaking now.
1 would call the attention of our world not
only to the Verne visions which have be-
come our facts, but also to those which still
lie beyond.

The master himself in his older days—
he died in 1905 at the age of seventy-seven
—compared his own art with that of the
writer whom he regarded as the ablest of
his followers: H. G. Wells. He said that
Wells looked a thousand years ahead and
soaring with imaginative fancy, wrote o
all that mankind might possibly achieve;
whereas Verne himself had always been
careful to keep in touch with the actual
_ science of his day, to study it closely and

then take just the one step forward which
he was convinced science was about to take.
This explains exactly where Verne’s genius
lay, why his prophesies have so many of
them come true and why today we look with
special curiosity on those which have not
yet been achieved. We ask ourselves not
“Will they be achieved?”, but only “How
soon?”

O the scientific students, young and
D old, of the present generation rea-

Among those Verne visions which have
already materialized, doubtless every reader
knows “Twenty Thousand Leagues Under
the Sea” and its sequel “The Mysterious
Island,” with their romance of Captain
Nemo and his submarine: There were no
submarines when that tale began in 1870.
The first successful one_was developed by
the American inventor Lake in 1897, and
only with the remarkable “supersubmarines”
constructed in the last year of the Great
War have we really paralleled Captain
Nemo’s boat.

Similarly in “The Steam House,” pub-
lisht in 1881, the master planned an auto-
mobile such as our five ton autotrucks of
today are equalling. In that first tale of
the self-propelling carriage, Verne depicted
ordinary steam as his motive power ; he had
not conceived the greater energy of the gas-
driven machine. Later, however, in his
“Master of the World” he uses gas and
electricity as the sources of power of an
automobile, giving it just about the speed,
a hundred miles an hour, which our racers
show in the daring contests of toda‘y.

So too with the air-machine. In “Robur
the Conqueror” publisht in 1886, Verne not
only pictured the conquest of the air, as it
was to be accomplisht some twenty years
later, he even foresaw the struggle between
the two great types, the “lighter than air” and
the “heavier than air,” and he awarded the

triumph where the Great War has placed it,
with the “heavier” machine. In the war
we saw, as his vision had seen, the unwieldy
“dirigible,” the Zegpelin, prove itself of
little value compared to the easily controlled
“plane,” the Sopworth bomber and the Cur-
tiss sea-plane.

In the aerial realm as in the sea and
land vehicles, Verne developed his ideas
with time. The air-machines in “Robur
the Conqueror” pale before the marvelous
machine depicted in his later book “The
Master of the World.” Here the earlier
hero, Robur, reappears with an invention
which travels equally in the air, on the land,
on the seas, and under the seas. We are just
stumbling toward that development today.
The seaplane travels on the water or in the
air; we have a new automobile which seeks
the aid of wings. Last month our scientific
papers were talking of a practical water-
automobile, or equal sea and land traveller.
So step by step we are overtaking the
master. He is no longer with us to point
yet on and ever on.

Electricity is prominent in all of these

HERE is hardly a civilized
human being today who has not
heard of Jules Verne and his
marvelous scientific prophecies, a
reat many of which have come true.
e forecasted the submarine, the air-
ship, the phonograph, and dozens of
other inventions long before the re-
spective inventors had ever dreamed
of them. The accompanying article
by Professor Horme is particularly
wvaluable for the recasom that Mr.
Horne not only has translated a good
many Jules I)t"rne’: books from the
French into English, but has also
edited the only complete English set
of all of Jules Verne’s writings and
for that reason is pre-eminently filted
to do the great subject justice. We
know that our readers will appreciate
this very important article—EpiToR.

prophetic books. Verne saw well the future
part it was to play. Electric machines, some
not wholly realized yet, form the main
source of light and power in his visioned
world. In some books he pursues electrical
uses into yet further details. The “Castle
of the Carpathians” centers its story on the
invention of a phonograph before Edison
had made one for us. The “Floating
Island” depicts dozens of electrical and me-
chanical devices. It reaches beyond the tele-
phone and describes a “telautograph” by
which electric messages are written, and a
“kinetograph” by which electric pictures
are drawn.

As to chemistry, Verne’s “Dr. Ox’s ex-
periment” foreshadows the value of oxygen

s as a stimulant and reviving force. His
“Star of the South” deals with the making
of synthetic diamonds. His “Underground
Ci? * takes us into the miner’s world of coal
and its dangerous gases. Comprest air and
comprest food are among the master’s ear-
liest conceptions.

Most marvelous perhaps of all are his

stories of great guns and high explosives.
In the World War when Germany suddenly
bombarded Paris from a seventy mile
distance, many scientists declared the thing
absurd, impossible. Paris, they said, had

-~
y
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been bombed again from air machines, not

mbarded by a gun. They should have
known their Jules Verne better. His first
concept of such a cannon, hurling a pro-
jectile at once above the atmosphere and so
escaping friction thru the main distance of
its flight, was developed fantastically in his
“Trip to the Moon.” We have not yet
duplicated that giant gun which shot the
voyagers forth beyond our planet’s gravi-
tation; but our scientists now tell us that
we could do so—if it would be of any
“earthly” use.

More nearly in line with the actual devel-
opments of the War were the explosives
pictured by'the master in his “For the Flag,”
a truly illuminative work, and in his “Pur-
chase of the North Pole.” But most amaz-
ing of all in its preknowledge of guns and
explosives and destructive es, and also
of the human forces behind them, was his
“Millions of the Begum.” When in the
years after Verne’s death I was called on
to edit a definitive edition of his works. I
felt it necessary to apologize for the
“Begum” book with its hideous and awful
picture of the German scientist, so ready in
destruction, so exact with his mechanisms,
so brutal in his soulless use of them. Even
with the master’s word for it, I could not
then believe in such a German mind. You
will understand the World War better if
you reread the vision of it in the grim and
terrible prophesies of this, Verne's ugliest .
book, written decades before the \gorld

resent brief review can not cover

War.

The
the entire field of Verne’s romances. In
the realm of travel and adventure he was
as preéminent as in the realms of science.
Witness, for instance, his “Round the
World in Eighty Days,” of which each
daily installment was cabled word for word
from France to America that an eager
public here need not wait a steamer’s pass-
age and thus remain so much behind their
French co-readers. Or witness his “Michael
Stroghoff,” which became the great dra-
matic spectacle of the age. :

In his “Desert of Ice” he carried us to
the North Pole and made us see its bleak
and empty world very much as Peary has
since done. He built a story also on the
South Pole. “The Sphinx of Ice.” Here,
however, he avowedly carried on a fantasy
begun with our great American romancer,
Poe; so Verne was pledged to Poe’s be-
ginnings and visualized for us a southern
world of heat and wild peoples and electri-
cal mysteries wholly foreign to the bleak
land Shackleton and other explorers have
since explored. The “Sphinx of Ice” thus
stands alone as the one Verne book which
time has contradicted.

Of still further reachings into the un-
known, on which man can not yet render
a verdict, were Verne’s “Journey to the
Center of the Earth,” which no man seems
soon likely to achieve; and his “Off on a
Comet,” which takes the reader to our
sister planets. Yet it is notable that in both
these s, as in the “Trip to the Moon”
and its continuation, the “Tour of the
Moon,” later knowledge has followed the
lines suggested -by Verne. Here again in-
stead of playing with idle fantasies of un-
known worlds, the master studied all we
know of other planets and our own, and
keenly judged what conditions visitors to
the farther worlds would be most likely to
encounter. His genius searched ever for

(Continued on page 421)
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“Fireless FireworKks”

B

lighting circuit in your house some

night and throwing a beam of light so

powerful that a man standing a mile

away in this beam would have light
enough to read a newspaper! It can be
done. This is not to say it will be done
often; however, for various protective de-
vices, would be necessary. But the incan-
descent searchlight, which can operate on
either an alternating or direct current cir-
cuit with proper auxiliary devices, has es-
tablisht itself, replacing arcs of medium
size for many purposes.

The first use of the new type of search-
light for spectacular effect was made at
Saratoga Springs on the night of June 19
wher that city turned on its new street light-
ing system in the midst of an illumination
carnival. The powerful beams of 18 search-
lights, playing thru the heavens that night,
were cast by incandescent lamps—a fact un-
known to most of the thousands who wit-
nest the celebration.

These 18 beams wrought skilfully pro-
duced columns and curtains of steam into
great, soft-tinted phosphorescent fans and
plumes. They streaked the black sky with
beauty, tracing bombs up into the night and
dyeing little clouds of powder smoke with
variegated tints. They turned the glare of
ordinary fireworks into a radiant effulgence
such as few Saratogans had ever seen.
Their brilliant light helped make memorable
the Saratoga festival of light. .

But their use is by no means limited to
gay, spectacular illumination. The incan-
descent is fast replacing the arc in search-
lights of the type used by river steamers and
coastwise vessels, Where a tower or high

IMAGINE attaching a searchlight to the

By E. W. DAVIDSON

Of the General Electric Company

building facade is to be flood-lighted, the
incandescent searchlight supplies accuratel
directed beams for the high points whic
are too dimly lighted by ordinary flood
lamps. Where construction is proccedmg
at night and distances or heights are beyon
the reach of smaller reflectors, these search-
lights, ranging from a few hundred thou-
sand up to ten or eleven million candle-
power are playing their parts.

The new type of searchlight is the natural
outgrowth of the lamp which succeeded, in
the parlor stereopticon, the sputtering arc
whicgl rendered such doubtful service in-the
hands of amateurs. The stereopticon in-
candescent was such a markt improvement
in steadiness, simplicity and economy over
the arc that is was developt into proper
sizes for small and medium moving picture
projectors. The next step into the search-
light field was logical. i

W. D’Arcy Ryan and his corps of experts
in the General Electric Company’s Illumi-
nating Engineering Laboratory who made
the searchlight of both arc and incandescent
types what it is today, labored long before
they found the best method of shaping and
mounting filaments so as to secure concen-
tration of the light source in the incandes-
cent lamp sufficient to produce a strong
beam. Tungsten wire of various diameters
wound into helical loops were tried in long
coils and short—and even in a conical shape
—but exhaustive tests showed that three
types were superior to all others.

In a 115-volt, 1000- or 1500-watt lam
capable of producing from one to two mil-
lion candle-power in the beam, six perpen-
dicular coils of filaments are mounted in the
form of the letter C, the convex side of

this arrangement presented to the mirror.

The other two secure greater concentra-
tion for longer throws by operating at far
lower voltages with correspondingly higher
currents. A 32-volt, 1000-watt lamp, good
for about four million candle-power, has
four perpendicular coils mounted at the
corners of a closed square. The third and
most powerful of all is a 12-volt lamp of
100 amperes capable of developing as high
as twelve million candle-power in a beam
of 3 degrees. It has a grid of five coils
mounted in a single plane. Of course, to
operate these lamps on land, transformers
or resistances are required, depending upon
whether the circuit is alternating current or
direct current. The 32-volt lamp will oper-
ate with no appurtenances on the average
boat circuit, which is usually of 32-volts
pressure. The globes for all these lamps
are of hard glass, lead glass being too soft
to withstand the tremendous heat generated.

Beginning this year, sane Fourths of July
have taken on new glory with the brilliant
aid of these incandescent searchlights.
Spectacular color effects and beautiful
ground and aerial displays have been worked
out by Mr. Ryan for scores of great out-
door night pyrotechnics such as those at
the Panama-Pacific Exposition, the Hud-
son-Fulton celebration and other illumina-
tions nationally famous. Many of these
have adaptations which could be used and
doubtless will be used in “fireless fireworks”
shows of the future based on incandescent
searchlights which cost less, operate more
economically and are far more adaptable to
varying conditions than arc searchlights of
medium size,

The Chances For Experimental Chemists

HE war-time closing of the wireless
stations, the most popular and best
developed field for the experimenter,
made it necessary for thousands of scien-
tifically inclined young Americans to find
some other field of activity upon which to
expend their surplus time and energy. The
writer wishes to suggest a line of work in
a field which would not be thus affected
and one which offers a splendid opportunity
for patriotic service, namely: the field of
Chemistry. .
Due to German supremacy in the chemi-
cal industry, this country was, before the
war, dependent upon Germany for a large
proportion of the chemical products needed
in its industries, and when the German mar-
kets were closed to us, many of these in-
dustries were seriously affected. We must
secure chemical independence from Ger-
many as well as make the world “safe for
democracy.” The war of arms, in which
we strove to destroy Germany’s military
supremacy, brought about a war of brains
in which we must combat her chemical su-
premacy. Every experimenter in the coun-
try should get a working knowledge of the
principles of general chemistry, and if pos-
sible, of analytical and industrial chemistry,
as well, in order that he may be prepared
to play his part in the struggle to free the
United States from its dependence upon
any foreign country for chemical products.
. The writer therefore suggests that a na-
tional society be formed to promote the
study of chemistry, and that SciEnce &
INVENTION sponsor the movement and act
as the official publication of the society.
Scmwcz & InveNTION is the best fitted

EXPERIMENTAL CHEMISTS!
The young chemist of to-day will
the consulting and analytical
chemist of to-morrow. The reasons
why the field of chemistry is bound
to grow and why it should be
adopted as one of America’s great-
est and most important technical
and commercial institutions, is in-
terestingly explained by Mr. Hen-
derson in the accompanying article.
We believe in the future of the
American chemist. He is ordained to
accomplish great things in the days
that are to come. Let him make a
good start now.

magazine in this country for such a task. Its
work in organizing the amateur wireless
operators of the country, and in building up
the greatest amateur wireless association in
the world, is well known, and it has a
splendid reputation for supplying the latest
and most authoritative wireless and electri-
cal news to its readers. It is already pub-
lishing a large number of chemical articles,
and it would be but a step from this work
to the organization of a national society for
young chemists, a sort of Junior American
Chemical Society.

The object of the society would be to en-

urage the study of chemistry, to bring all

e chemical experimenters into one great
organization, to enable local societies to be
formed of experimenters who live in the
same locality, and to build up a market
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for chemical supplies for amateurs, so that
the supply houses will be justified in carry-
ing large stocks of supplies, and in selling
them cheaply. This last point is very im-
portant. When the wireless game was new,
and there were but a few wireless experi-
menters, the demand for amateur wireless
materials and instruments was so small that
supply houses carried very incomplete lines,
and were forced to charge almost prohibi-
tive prices to make any profit at all. As
more and more experimenters became in-
terested in wireless, and as they became bet-
ter organized, the demand for instruments
and materials became so great that the sup-
ply houses were able to carry a much more
varied line, and sell it cheaper. This move-
ment went on until a great variety of equip-
ment was available at very reasonable
prices, and the study of wireless was within
the reach of almost everyone.

The same thing will be true of the study
of chemistry. If a large number of ex-
perimenters take up the study, organize,
make known their wants, the supply houses
will begin to carry large lines of chemical
equipment and reagents at low prices, and
this in turn will encourage more experi-
menters to take up the work, until a great
organization will be built up which will be
of immense service to the country in de-
veloping chemists to meet the ever-growing
need. OHN C. HENDERSON

(Member American Chemical Society).

Akron, O.

[An excellent suggestion. We would like
to hear from our chemical enthusiasts whas
they think of the idea. Write us one and
allI—Editor.
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ODD PHOTO CONTEST

See Page 375 of Rotogravure Section for Photos.

$1.00 Paid for Each ODD PHOTO Accepted and Publisht

1. A REAL “DYNAMIC” PICTURE.
What do we see here >—dynamos growing
in gardens? Well, “things aren’t always
what they scem to be,” and this is no ex-
ception to that rule. This freakish photo
was produced by a double exposure, show-
ing in the foreground a man and woman
seated on a bench among abundant foliage,
and in the background a powerful dynamo,
so large that the man in tront of it is only
about three-quarters of its height.
Contributed by HORACE ROURKE.

2. SOME HIGH FREQUENCY
SPARK!??

This illustrates a seemingly realistic high
frequency phenomenon, which is simply a
delusion produced by the utilization of a
common “Daylo” flashlight, which was
used for the purpose of focusing properly;
and the movement of the flashlight to and
about the group pictured, was recorded on

the film after the shutter had been opened.
Contributed by HARRY L. BURNAH.

3. AN UNUSUAL NIGHT PHOTO.

This is a picture of the illuminations of
the “Parliament Buildings and Post Office”
of Victoria, Canada, taken at night, by
means of a twenty-five minute time expos-

ure.
Contributed by G. V. MALLOWS.

4. A SKYROCKET IN MOTION.

This picture at first glance would appar-
ently appear to be one of a skyrocket, taken
while 1n flight, but in reality is an actual
photograph of the path taken by the moon,
sometime in July, 1919. Very few photos
of this nature have ever given satisfactory
results, and it is not very often that the
moon can be photographed in this manner,
and still have the picture show its actual
path as clearly as this.

Contributed by EDGAR R. MALLORY.

5. UNUSUAL “LIGHTNING” PHOTO

This print was made from one of several
plates exposed during a thunderstorm at
night, some time ago. I stood upon the top-
most step of the porch, and faced directly
across the street. Down the street to the
left (about 125 yards) was a street lamp
of the arc type. Before opening the shutter
and drawing the slide, I faced the shadows
of the porch rather than risk a flash
coming when I was in the middle of the
operation. Then with the camera all set,

swung around and pointed it at the

storm. A flash came, and I turned the
camera away to the shadows, but upon sec-
ond consideration, decided that the flash
was not brilliant enough, and would expose
the same plate again, which I did, and
caught a very yivid flash.

Upon developing the plate, I was aston-
ished at the result and have since figured
it out this way: The two flashes are of
course understandable, and I figure that
the other lines were caused by the arc lamp
in the distance, as I swung the camera
from darkness under the porch, to the sky.
Where the solid line changes to dotted ones,
the effect is caused, accorging to my theory,
by the speed of the moving lens separating
the alternating current feeding the arc.

Contributed b
LANB'ON W. L. EDMONDS.

6. RE-INCARNATION?!!

Do you believe in re-incarnation? If not,
perhaps another look at the accompanying
photograph may change your opinion. The
individual pictured, evizféntly has faith in
the motto, “If at first you don’t succeed,
try, try again!” and is making an easy mat-
ter of studying “Skull”’-ography—enjoying
a “weed” at the same time.

Contributed by GERARD ZANKE.

7. X-RAY OF DOLLAR WATCH.

Herewith is shown an X-ray picture taken
of a dollar watch taken thru the 1/16”
thick brass plate enveloping the works,
which latter are very clearly shown.
chain and glasses were also attached to the
watch, but these are minor features in this
extraordinary photograph. X-ray pictures
such as this, especially when taken under
ordinary conditions, very seldom if ever
give the splendid results obtained in this

photo.
Contributed by HENRY VOGEL.

8. SOME GHOSTLY HANDS, EH!
WHAT?

Altho at first one would presume this to
be a picture of a pair of ghostly hands, it is
none other than a photograph of a light-
ning arrester used on distribution line tests
for the purpose of determining the wet
flash-over voltage, to approximate the op-
erating conditions. This arrester was test-
ed on 60 cycles, the capacity of the testing
outfit being 50 kilowatts. The voltage
applied in this case was 48,000, the insulator
being very wet. The flash pictured caused
no damage to the arrester. The air gap was
set for 13,000 volts distance.

Contributed by W. G. McKENZIE.

9. A “TANK” IN ACTION?

This is a photograph of a miniature tank
in action, and is so very realistic in appear-
ance that it is indeed difficult to believe
that the startling, weird effects were pro-
duced thru trick photography. The unusual
lighting effects were obtained by placing a
small amount of flashlight powder directly
in front of the camera, and the results were
far above any expectations.

Contributed by

GEORGE ALEXANDERSON.

10. HE SEES HIMSELF FIVE
TIMES!

This photograph is one of a man seated
at apparently five different places around
the table. It was taken by one exposure of
the film. Two large mirrors were placed
at right angles on top of the table, and the
person sat directly in front of them, with
his back to the camera. Thus the only au-
thentic picture is the one where he is seated
backward the other remaining views being
only reflections. The room in which this
photograph was taken was a poorly lighted
one, thereby making it necessary to employ
artificial means of illumination—hence a
500-watt nitrogen bulb was placed just over
the camera, producing the desired results.

Contributedp by CARLETON SUTLIFF.

11. AND WHAT IS THIS?

The weird looking picture shown here-
with is one of “The Gyroplanes” in motion
at Luna Park, New York, taken by means
of a time exposure. This is indeed an odd
photo! And the effects produced are not
alone beautiful in appearance, but are sel-
domly obtained in such a striking aspect.
Who could guess on first inspection, that
this queer photograph was one taken of the
revolving Gyroplanes?

Contributed by K. STRICKFADEN.

12 REMARKABLE ICE-COVERED
WIRES

This is a photograph of some remarkable
ice-covered wires, taken during some very
unusual weather conditions, in Petaluma,
Calif., last January. It was raining heavily
at the time this picture was taken, and the
temperature was about 32 degrees Fahren-
heit, thus causing the falling rain to freeze
on the wires—the ice on some parts of the
wire being over two inches thick!

Contributed by FRED W. TUCK.

French Airmen Predict Ten-Hour
Transatlantic Flight

To fly from France to New York in ten
hours is the latest and most ambitious dream
of French airmen and inventors. They de-
clare that it will be done within the next
few years by means of two new inventions,
whicg enable an airman to fly at a height
of 40,000 fect, where, owing to the reduced
air pressure, a speed of 450 kilometers
(282.6 miles) an hour can be maintained.

Two difficultics which face the inventors
are, first, to secure the functioning of the
engine and driving force of the propeller
in that rarefied atmosphere, and, second,

-ecure a life-supporting atmosphere for

. atrman and passengers.

The first of these difficulties has been
largely overcome by an invention which
was recently used by Lieutenant Henri

Roget, who flew from Paris to Lyons, a
distance of nearly 285 miles, at a speed of
156 miles an hour. Roget flew at a height
of 15,000 to 18,000 feet all the way and was
able to maintain his speed in the rarefied
atmosphere by means of an invention which
comprest the ajr fed to the carbureter to
normal atmosphere.

Since then a controlled trial has shown
that a motor giving 178 horsepower at
water level and ninety-five horse power at
1,500 feet can be made to give 166 horse
power when the air is comprest by the new
apparatus. To that extent the effect of
rarefication of the air has been overcome.
and it seems certain that, the principle hav
ing been established, further developmert
will be rapid.
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The second difficulty is to secure breath-
ing air for the fliers. The example of the
submarine is here invoked. There is no
more difficulty, it is stated, in making an
inclosed chamber provided with aif ag
normal pressure which will travel above
the clouds than in making one which travels
below the water.

Once these two problems are effectively
solved full advantage can be taken of the
non-resistance of the upper air. To go
quicker éme will have only to %o higher,
and, »‘}‘-ntally, to go cheap , for on the
ioeapgygh -ge less fuel will be burned.
t1.7= rodays we will have a nightly ser-
.ige ™ planes following the dawn across
""yrts at tr.~ and dropping down in New

Celis Thru - breakfast.
1ar Time Interva

10d t0 the Clock at « ¢

/
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In This Canadlan Raliway Telegraphy Schooi the Students Derive the Utmost of Practical Learning, Not to Mention a Host of Pleasure

from Operating This Complete Eiectrical Railroad

System,

Which Is Equlpt with Interiocking Bloc

Signais, Switches, Etc. This Minia-

ture Rallroad Is One of the Most Complete Ever Installed in Any Railway Telegraph School, and 18 a Credit to the Instructors Who

Have Bulit it.

School Has Miniature Railroad

“Learn how to do things, by doing them,”
s the policy of one of the large Canadian
-ailway schools, and in order to carry out
his effect to better advantage, this school
us been equipt with a complete model of a
rans-continental railroad system, including
imong other things sidings, yards, switches,
tations with  semaphores, train - order
wards, switchboards and telegraphs con-
ecting each station with an outside tele-
yraph wire and one with the dispatcher’s
able and, of course, a complete telephone
ystem. .

An extremely unique feature is added,
mmely, that of controlling the trains en-

tirely by radio-dynamics, or better known
as wireless control. Each individual train
can be started, reversed or stopt at the will
of the dispatcher independently of any other
train on the tracks. In this way the pupils
obtain a complete course by the use of these
six-foot models, which stop and start off
again on their run.

The semaphores at each station enable
another method of signalling; all of them
are worked automatically, the same as in
the large railroads.

For night dispatching, all trains, sema-
phores, signals, markers, and switches of
any nature are equipt with electric lighting

systems which assist the pupils in correctly
dispatching the trains even when the room
is enveloped in darkness.

The phonetic system of memorizing is
used and the school thoroly equipt with
telegraph instruments, so that a complete
course in telegraphy at the same time may
be obtained. Many railroad officials who
have visited the institute and inspected the
equipment were amazed and pleased by the
remarkably complete methods and the exact
replica of the trans-continental systems.—

Photo courtesy Canadian Schools of Teleg-
raphy and Railroading.

Electric Light Cures Diseases

NE of the main objects

of the invention here

illustrated is to provide
n apparatus of the character
tated by means of which the
ower portion of the body may
e subjected to the action of
ieat and light rays from all
ides, so as to effectually pen-
trate the body and to kill the
lisease germs and reduce in-
lammation and promote circu-
ation. A further object is to
rovide an.apparatus which is
-gecially adapted to fit about
¢ lower portion of the body
or treatment of diseases of
he bladder and similar trou-
les. Further objects will ap-
ear from the following de-
ailed description. .
In practise, the patient is
laced upon the cot, after
vhich the upper section of the
asing is lowered so that the
ections completely inclose the
ower portion of the patient’s
ody, as shown in the diagram.
The two sections fit s ugly to-
rther at their adjacent ends,
o as to form tight closures,
nd a suitable cloth or pad ma
e placed about the patient’s
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body and the edges of each of
the end plates of the respective
sections; this cloth serving to
prevent escape of heat from the
casing. After the patient has
been properly placed upon the
cot and the casing has been
closed as described, the lamps
are illuminated so as to gen-
erate light and heat. The light
and heat rays are directed by
the reflecting inner surfaces of
the sections of the casing onto
the patient’s body and penetrate
the same, the dry heat thus pro-
duced and the light rays co-
acting to kill the disease germs
and reduce inflammation, while
promoting circulation and the
growth of the friendly germs,
thus effecting a cure. “I have
found this apparatus, due to
its adaptability to concentrate
the heat and light rays upon
the body so as to cause pene-
tration of these rays into the
body, very efficient in the treat-
ment of diseases and affections
of the lower cavity of the
body”—says the inventor of
this newest electrotherapeutic
treatment apparatus, Mr. Vern
Linn Ruiter, of Roseburg, Ore.
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" Electric Lights for Cows, By Cows!

in
(-]
“Tle That Little Bull Outside’” Would Seem to Applly to the Accompanylnt Electric -
Buil Story, but When You Come to Think About it, It isn’t as Crazy as It Looks. A down.
Dynamo Simlilar to the German

N Jersey Farmer Has Suggested Placing a Smali

T:ev:\ch-ug){mt Generator on tgg Back of the Animal and as It Walks the Dynamo WIli

Supply Current for the Lights anq‘TPelma&sghz Storage Battery—Even Down to a
a

Giving Batteries the “Third Degree”’
By S. R. WINTERS

advanced by one-sixtieth of a revolution, apparatus, which causes the shaft at the
making one complete revolution every hour, right hand end to rotate. There are 24
Each hour this shaft furnishes a similar teeth in the wheel at this end of the shaft,
impulse to the coils at the other end of the making one revolution in 24 hours.

form of testing at intervals, requiring the
closing of electrical circuits at a specified
time. A continuous series of life tests can
be made, two complete cycles every 24
hours, without the presence of an observer.

The apparatus is capable of controlling
a considerable number of widely varying
periodic tests at the same time. There is
an absence of rapidly moving parts, and
the accuracy with which the intervals of
discharge are timed, is equal to the regu-
lation of the clock. The pendulum time-
piece contains an electrical contact, the
circuit being closed once every minute, and
supplies an electrical impulse to one of
two selective relays which are contained
in the glass c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>