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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.
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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)


www.americanradiohistory.com

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.
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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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359

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 case. As each impulse is re-
celved, the shaft at the left hand end is
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INluminated Traffic Cop

The first traffic cop in the world to be
“lit up” has been discovered in Boston,
Mass. Owing to the great congestion of
traffic at certain street intersections in Bos-
ton, it has been found necessary to pro-
tect the traffic officers with some sort of

NEW DRY FIRE EXTINGUISHER.

This latest invention comes from Ger-
many where it is widely advertised and
seems to have considerable merit. In Ger-
man it is called Total Automatischer
Schnell-Kohlensiure Feuerlischer, meaning
total-automatic Quick-Acting  Carbonic

Acid Fire Extinguisher! As the name says,
the apparatus isgl:vorked by means of car-

conspicuous marking, and the electric lights
placed on the peak of the campaign hat
and also on the shoulders were decided
upon. The light on the hat is red, those
on the shoulders are white. To make the
officers still further discernible they wear
broad white straps criss - cross
across the breast and long white
loves on their hands. The “juice”
or the lights is in two batteries
carried in the pockets of the over-

coat.

The photo shows Sergeant R. E.
Blackeley, of Company D, Motor
Transport Corps, Boston State
Guard, our first illuminated traffic
cop.

Boston, Mass., Has the Credit of
Being the ‘‘Braln Center” of the
United States, So We are Not Sur-
prised to See the Latest Idea in illu-
minated Traffic Cogs Hatching Forth
from That City. hig Should Prove
a Great Boon to Traffic Not Oniy On
szorm‘leghts, But On Street Cross-
ings hich are Not *‘“Over-illu-
minated.”

This idea would seem to be a
popular one. Possibly a little later
they will rig up the red light to
flash for “stop” and the white or
green light to flash for “proceed.”
The blinking on and off the lamps
being controlled by a push button
conveniently located. Another good
idea in this direction is the illumi-
nated glove. Several patents have
been taken out on these. Battery
lamps serve the purpose very nicely.

bonic acid gas, which as is well-known,
readily extinguishes flames. As our illus-
tration depicts, all that is necessary to do
is to turn the extinguisher in the direction
of the flames, twirl a knob when the gas
which is immediately generated by the ex-
tinguisher is made to pour over the flames,
thus extinguishing them. How well the de-
vice works we have not been informed, but
it seems to meet with considerable favor
at the present time in Germany.

NEW ADVERTISING “MOVIE”
MACHINE.

Here is a new machine which takes the
motion picture and makes it a universal
medium for advertising, publicity and edu-
cation,
tical and inexpensive. It makes good the
wish of business men, educators, bankers,
propagandists —all who want a message
carried to the largest number in the most
forceful manner at the smallest cost.

This clever advertising machine projects
a motion picture any reasonable size. It
does not require the services of an opera-
tor. It uses standard film and is auto-
matic. It projects a picture over and over
—a dozen times to a thousand times.
There is no stopping to rewind or re-
thread the film and no danger from fire.
The film can be stopt at any point and a
picture held as long as desired. Also it
can be used in daylight as well as in dark-
ness.

The device is suitable for use in store
windows, in class rooms, in waiting rooms,
in hotel lobbies, in lodge rooms, in offices,
in exhibition rooms, in homes, on steam-
boats, on railway trains, as a billboard at-
traction—any place where there is ordi-
nary electricity,

This automatic projector is the invention
of John P. Burnett, of Chicago., Mr. Bur-
nett is an experienced mechanician and in-
ventor. Along with many others he heard
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It is claimed to be simple, prac-.

DrinkK With “Legal” Kick

Here is a perfectly legal way of putting
a kick in the drink. Two wires are con-
nected to a medical coil. The other end
of one wire is connected to a metal holder
holding a glass of water. The other wire
is connected to some tin foil wrapt
around the glass. Z-z-z-z. John Barley-
corn never could produce so strong yet so
safe a kick.

Photo from Edna Purdy

Chicago Shows Us the Way to Get a Drink
with a Real “Kick” In It. Hook a Charged
Wire to the Metal Cup.

the cry for a simple, automatic, motion pic-
ture J)rojection machine —a machine that
would give perfect continuous projection,
anywhere, any time.

“The Latest in Electric Automatic Movle
Projectors.
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Poison Gas Cleanses Clothes

In the accompanying illustration is shown
one of the latest inventions in France, in
the form of a steel treatment chamber, in
which clothes to bhe cleaned and disinfected.

neath the steel disinfecting chamber, there
is placed an electric heater, the strength of
the current of which can be controlled at

will and anv degree of

Polson Gas Such as Used During the War, Whilean Electric Heater Heats Up the Gas

Within the Chamber to any Degree Desired.

The Operation Takes but a Short Time.

air-tight door opened and the clotht
hung within the round steel chambe
As many clothes as desired can be plact
in the chamber as the gas will easily pa
right thru them, and permeate every portia
of them. The steel outer door 1is the
closed by means of the levers shown, ar
the operator (the operative here shown
a typical French workman drest in a h:
trousers and blue denim gown, similar -
that worn by the American laborato
workers, but only of three-quarter lengtt
then opens up the valves and watches tl
gages on top of the tanks, regulating tl
mixture of poison gas and air to the prop
amount. .

The temperature is carefully watched
all of the operations so that the clothes w
not be scorched or burned and the gaseo
atmosphere within the compartment
raised to as high a temperature as possibl
as the heat tends to expand the gas a
causes it to penetrate thru the clothes mo
evenly.

After the clothes have been treat:
several minutes, the exhaust valve in t
pipe line which leads outside the buildit
into a neutralizing tank, is opened, and t!
residual gas blown out of the treatme
chamber by having the poison gas val
closed tight and opening the comprest :
valve from a storage reservoir for a fra
tion of a minute. The door to the g
chamber is then opened and the clothes 1
moved.

One of these poison gas disinfecting ot
fits will be installed in almost every hospit
where- all kinds of diseases are constan
being met with; the problem of killing the
disease germs in clothes having heretof
been considered impracticable and t
clothes therefore burned.

It would seem that this system solves t
problem, and besides it is the most sensil
idea for cleaning and disinfecting ¢
everyday clothes at periodic intervals,
disease germs often lodge in the most 1
suspected places.

Luminous Eyes for Nursery Zoo

In the two accompanying illustrations,
our artist has portrayed two scenes, show-
ing the “before and after” effects on the
children who are unexpectingly greeted by
the members of the nursery zoo after they
have retired. Possibly, they had not
noticed the effect of the luminous, radium-
ized eyes of Fido, Old Bruin and Jumbo—
the Smaller.

But whether this was the case or whether
Nursie thought to play a joke on them, the
surprise is well shown in the illustration at
the left, and so would you be surprised,
even tho you are a grown-up—if, out of
the inky blackness of your sleeping cham-
ber, you suddenly awoke and beheld three
shining pairs of eyes, staring forth with a
strange greeny phosphorescence; for all of
which surprises and novelty we have to
give thanks to Miss Florence Garrigue, of
Danvers, Mass, who has been recently
awarded a U. S. letters patent on this toy.

But the aforegoing was not apparently
the main idea entertained by Miss Garrigue
when she invented this toy, for she says
in her patent:

It is well known that many children have
a natural aversion for darkness and will not
go to sleep unless the parent or some other
person remains in the room or within sight
of the child, or unless a light is left in the
room. In many instances, however, children
are forcibly compelled to go to sleep in a
dark room and as a result develop nervous
diseases, which are retained thru a greater
or less portion of their lives.

The present invention contemplates the
production of a toy, such as a doll or other
simulation of a living being—for example,
a dog, cat, bear, etc, having luminescent
eyes which toy may be taken to bed with
the child and whicl‘; the latter may be as-
sured will watch over it during the night,
thereby allaying the fears of darkness.

And What Are the Kiddles so Scared

About? You Would Be Scared, Too, If

You Happened to Wake Up of a Sudden

and See Several Pair of Luminous Green

Eyes Staring at You Out of the Dark-
ness of Your Bed-room.
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A further object of the invention is
provide a doll or other object of the ch
acter specified having a soft and plia
body which may be handled by-the ct
in the night, as well as the day-time, ‘wi
out danger of injury to the child and wt
will be provided with eyes having a lun
ous appearance.

But Their Fears Are Quickly Turned |

Joy When Nursie, Iin Response to The

Cries of Alarm, Winks on_the Electr

Lights and the Luminous Radlum Ew

Are Discovered to Belong to Fido ag
fe Friends.
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The Electric Hairdresser

“An Eye
For An Eye”

The picture here reproduced illustrates
one of the most remarkable optical freaks
that we have come across in some time. It
shows the clear reflection of the photogra-
pher who took the picture, in the dog's eye,
said canine being one of the champion Aire-
dales exhibited at the Dog Show, held dur-
g_g the last winter season in New York

1ty.

It is seldom that one sees as clear a pic-
ture as this one, altho the phenomenon of

the image reflected in the pupil of an eye,
either human or animal, is fairly well
known. Undoubtedly you have often looked
in the eye of your pet dog and under the
proper conditions were surprised to note the
reduced yet perfect miniature image of your
own countenance reflected in the animal's
eye.

There has been for, many years, a theory
that when a person is murdered, that the
image of the murderer is recorded on the

retina of the victim’s eye,
and that if the police au-
thorities could photograph
this image within a reason-
able time after the death of
the victim that it would
render the task of discover-
ing the actual murderer as-
simple as child’s play.

LT L A R

Photo at_ Left Shows
Image Photographed
In an_Airedale Ter-
rier’'s Eye. The Orig-
inal Image Was Much
Clearer, of Course.
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The Ex-Kalser's Bea-
con Lights Are Getting
Somewhat Rusty, and
the Littie Birdies Are
Chirping Merrily as
They Proceed to Bulld
Their Nests in Them.

A A

It must be said that therc
are many wonderful things
about the eye, whether hu-
man or animal, that we do
not yet understand, and the
scientists of tomorrow will -
undoubtedly cause us to be °
really astonisht at the slight
amount of knowledge wc
now possess of this most
wonderful of all Naturc’s
miraculous achievements.
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Ex-Haiser’s Lights
Getting Rusty!

The latest cable from Europe brings the
tidings that the Ex-Kaiser‘s erstwhile domi-
cile in Berlin, the former home of the great-
est militarist of all time, is rapidly degen-
erating so as to resemble anything but a
royal abode.

he present photograph shows how the
birds have started to make their nests in
the electric lights on the exterior of the
brilliant palace which formerly housed the
Hohenzollern family.

The cable does not say very much as to
what is going on in Holland, where the ex-
ruler of Germany daily saws a carload of
wood or so, but presumably the little birdies
do not get much opportunity to build nests
in the electric lights ahout his present ahode.

'.'!i'l’P.—‘«:'rle:Ilr"-cet.—-- ~ r - - -

E P
St
.
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Electricity for the Treatment
or Heart Diseases

HERE have recently

been a number of con-

troversies and news-
paper reports as to the rela-
tive improvement which
might result from the use of
electricity, and also salts of
calcium and potassium in
large quantities, in the treat-
ment of diseases of the
heart, such as auricular
fibrillation, auricular flutter
and palpitation. Such re-
ports are, however, dis-
credited by the medical fra-
ternity in general.

The most remarkable ef-
fects toward discovering
what the heart is doing and
what the causes of its im-
proper functioning are, has
been made possible by the
use of the electro-cardio-
graph, an illustration of
which appears on this page.

This device was described
at length in the May, 1917,
issue of this magazine, so
we will dismiss it here with
but a casual mention. There
are three electrodes used,
strapt onto both arms and
the left leg of the pa-
tient. These are connected
to the electro-cardiograph. The instru-
ment itself is really a modified Einthoven
galvanometer, consisting of a very power-
ful magnetic field excited by a direct cur-
rent, and in the air-gap between the ‘l)oles
of this electro-magnet there is suspended a
fine quartz filament. The image of this
filament, when deflected by a current, is
projected thru two small holes that extend
thru each pole-piece.

These holes are the condensing micro-
scopes and the projecting microscopes
which serve to focus a fine beam of light
upon a moving film actuated by means of
an electric motor. Inasmuch as the heart
contractions are of an electrical nature
(viz., each contraction produces a current),
by the simple employment of a Wheatstone
bridge method the successive contractions
of the heart are readily determined and
photographically recorded upon a moving
tape.

It is possible to melt wood by heating it
in a vacuum, producing a hard, homogene-
ous substance. Melted wood was for a
long time only a laboratory curiosity, but
it may be that industry shall Fresently dis-
cover practical applications of the greatest
interest. .

Altho wood is eminently inflammable it
melts at a relatively low temperature, but
in very precise conditions, and only when
it is absolutely removed from contact with
oxygen so that its combustion is impossible.
This may be understood when we remember
what its composition is. When its imme-
diately soluble constituents have been re-
moved, by means of alcohol, for instance,
it gives on analysis organic acids, water,
oily essences, silicates, sulfates, phosphates,
chlorides, and hydrocarbonates of lime, pot-
ash, soda and magnesia, carbonic acid, car-
bonated hydrogen, etc.—that is to say, solely
Lodies susceptible of being evaporated or

Recent reports contend that heart dis-
eases can be cured electrically, but it is
questionable whether or not electricity ap-
plied anywhere externally will have any
material effect on either the rapidity of the
heart beat or relieve the distressing organic
disturbances of the diseased heart, 1nas-
much as when current is applied to the
body it generally is dispersed before pene-
trating Sle tissues deeply enough. There-
fore it would seem necessary to apply such
stimulant to the surface of the heart di-
rectly or to its intrinsic nerves. And this,
in most cases, is impossible,

It is a well-known fact that pressure on

the vagus (a nerve which has a controlling.

action on the rhythm of contraction of the
heart muscles) will cause this nerve to be
stimulated sufficiently to slow down the
beat considerably; likewise the effects of
medicine upon diseased hearts exercise
certain notable results.

Melted Wood!

dissalved after having cooperated by chem-
ical affinity in the formation of determinate
substances.

Starting from these data Messrs. Biz-
ouard and Lenoir, in 1891, studied the prob-
lem of the fusion of wood. They operated
in a closed vessel at a relatively low tem-
perature—that is about all one can gather
from the records of the period.

Their work was taken up by others, and
now there is a full operative technic that
enables us easily to obtain excellent results.
A metal receiver, a sort of boiler having a
double bottom thru which superheated
steam passes, is filled with bits of wood.
It is closed by a lid similar to that used in
autoclaves and provided with a tube and
stopcock communicating with an apparatus
for exhausting the air. When the wood
thus kept in a vacuum is heated above 284
degrees Fahrenheit the water and other
volatile substances are given off first and
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ligitalis and stro-
have been used
ded beneficial re-
uricular flutter of
In experimental
noreover, we find
:an produce heart
y forcing into the
ues certain salts,
potassium, and
again relieve
this symptom
by the addition
of calcium; in
the human be-
ing, however, it
is found highly
inadvisable to
pump a large
volume of a
foreign sub-
stance 1into the
heart.
As to the use
of electricity
(as an electric
shock, for in-
stance), in or-
der to stop pal-
pitation, we can
say, and quite
authentically,—
that it has been
found even in
those cases executed in the death house by
the electric chair, that the heart continues
to beat, sometimes as long as five minutes
after the person has been pronounced quite
dead by the medical examiners. Not beat-
ing strongly, it is true, but one of those
hardly perceptible heart beats, and there-
fore, it would seem that electricity regard-
less of how applied even to the killing
strength will have practically no effect on
the heart itself, except perhaps to slow the
beat if taken in large amounts.
Dr. Robert H. Halsey of the medical de-
g?rtment of the New York Post Graduate

ospital and Medical School has done an
immense amount of heart work, and says:
“If there were any truth in the report stat-
ing that electricity could be used for the
control of palpitation and auricular fibrilla-
tion, we, who are engaged in this endeavor
would surely be notified immediately.”—
Photo courtesy Dr. Halsey.

T T Hane I eeKan P R

are drawn off by means of the exhausting
apparatus, after which the heating is con-
tinued for about three hours. There then
take place a complex series of reactions and
phenomena analogous to those that accom-
pany the distillation of wood in a closed
vessel, and in this way all the so-called
pyrogenous products are separated; these
in turn are drawn off, condensed and sep-
arated so that they may be utilized commer-
cially. There then remain in the receptacle
only the fibrous skeleton of the wood and
the mineral salts, which taken together con-
stitute a fusible mass. This is allowed to
cool slowly, out of contact with the air,
and then placed in a second boiler, which,
after the air has been exhausted, is filled
with nitrogen under a pressure of 1.5 to 2
atmospheres. The whole is heated to 1,500
degrees Fahrenheit, for two hours, and at
the end of this time the wood is melted into
a homogeneous, hard mass.
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«“SCIENCE and INVENTION”

FROM THOMAS A. EDISON.

The change
of name
from ELEC-
TRICAL EX-
PERI MENTER
to ScCIENCE
AND INVEN-
TION better
indicates the
proper
sphere of
your jour-
nal. Your
field is now
unlimited
and your
journal will
be of great
value in the advancement of invention and
industrial application of science.

THOMAS A. EDISON.
Orange, N. J.

FROM PROFESSOR RUSK.

Accept my congratulations on your new
name and the increased field of your maga-
zine. The change should win many new
friendships and strengthen old ones. You
are leaders in your field.

ROGERS D. RUSK, M.A.
McConnellsville, O.

FROM INSPECTOR KRUMM

In answer to your request as to my
opinion of the new name SCIENCE AND IN-
vENTION, I consider that it indicates more
accurately the broad technical field covered
by your always interesting magazine. My
best wishes for your continued success.

L. R. KRUMM,
Chief Radio Inspector.
New York, N. Y.

FROM INSPECTOR CADMUS.

The new name is very appropriate. We
think it the best magazine of its kind pub-

lished.
R. Y. CADMUS,
Baltimore, Md. Radio Inspector.

FROM THE INVENTOR OF THE
MOON ROCKET.

I believe
that the
change in
title to
SCIENCE AND
I?‘vznnou
of a maga-
zine of the
scope of the
ELECTRICAL
E X PERIMEN-
TER is a good
idea. .

R. H.
Worcester, Mass. GODDARD.

FROM INSPECTOR J. F. DILLON.

In view of the wonderful development of
your excellent publication the change of
name appears both timely and appropriate.
I have found the ELEcTRICAL EXPERIMENTER
increasingly instructive and enjoyable, filling
a distinct need. May its success be en-
hanced under the new name.

J. F. DILLON,
San Francisco, Cal.  Radio Inspector.

FROM CAMP MEADE.
We think new name very good; consider
your magazine one of best we have.
U. S. TANK CORPS SCHOOL.
Camp Meade, Md.

What Prominent

Men Think of Our
New Name

FROM THE INVENTOR OF THE
AUDION.

I believe that the present name of your
journal is a better description than the sug-
gested new title. I do not consider the
new title, SCIENCE AND INVENTION, as good
as the present one under which you have
built up a wonderful circulation and clien-
tele, particularly among youthful experi-
menters.

LEE DE FOREST.
New York, N. Y.

FROM EDITOR TRASK.

You are doing well, I think, to give your
magazine the new name of SCIENCE AND
INVENTION, because it foreshadows a wider
range of subjects for your readers, while
not restricting the field you have so enter-
tainingly and ingeniously filled up to this
time.

HERBERT A. TRASK,
Editor Post-Dispatch.
St. Louss, Mo.

FROM N. Y. SUNDAY WORLD.

_Why change? You have established a
high reputation under your old name and
new name is little if any better.

EDITOR, SUNDAY WORLD.
New York, N. Y.

FROM EDITOR JONES.

How you've grown. And such a
handsome boy, too. Why, I remember you
when you were such a delicate child that
nobody thought you would live very long
and as far as I could see no one cared
very much. But you evidently recovered
from that infantile weakness and you cer-
tainly look all right to me. Your father
should be proud of you. And your long
gants are very becoming too. The last time

saw you it did occur to me that you had
outgrown your clothes but your new suit is
certainly a success and will enable you to
take your place among real people. Just
to think that I can remember when you first
came to my office, I used to pick you up
and promptly drop you in the waste basket
along with the advertising matter. But once
the pages accidentally spread open and I
saw a picture which arrested my interest
and I rescued you from the waste basket
and gave you the “once over” and as the
result I have been watching for you every
month ever since.

GEORGE J. JONES,
Sunday Editor, Philadelphia Inquirer,
Philadelphia, Pa.

My!

FROM EDITOR VALE.

A far better, broader and more compre-
hensive name is SCIENCE AND INVENTION.
Just the kind of a name that carries with it
the great field you are handling so enter-
tainingly and so helpfully. Just the sort
of a name that will make your publication
do bigger things than you already have
done. Just the sort of a name that will
impel you to greater service and bring
larger popularity.

ROBT. B. VALE,

Sunday Editor, North American.
Philadelphia, Pa.
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FROM HUDSON MAXIM

I think the

new name

SCIENCE AND

INVENTION

most excel-

lent. It has

the neces-

sary breadth

for your big

purposes.

T he superb

work you

have done

under the

title ELEC-

TRICAL Ex-

PERIMENTER

is a proph-

ecty and warrant of the splendid character
of SCIENCE AND INVENTION.

HUDSON MAXIM.
Hopatcong, N. J.

FROM THOS. S. FORD.

If the magazine is broadening its scope
to fit the name SciENCE AND INVENTION, I
should say that the change is a happy one.

THOMAS S. FORD,
Editor Los Angeles Times Magazine.
Los Angeles, Cal.

FROM KANSAS CITY “STAR.”

The title ELECTRICAL EXPERIMENTER is
obviously inadequate to express the great
scope of your field, which is not limited to
electricity nor experimentation. I think
that the new name of SCIENCE AND INVEN-
TION is much better.

SUNDAY EDITOR,
. Kansas City Star.
Kansas City, Mo.

FROM THE INVENTOR OF
UNDERGROUND RADIO.

The ELectricAL EXPERIMENTER has been
an inspiration in a specific scientific realm.
Its influence has reacted into the field of
science be-
yond that
of experi-
mentation
into the
larger sphere
of general
Science and
Invention.

Please

therefore ac-

cept my sin-

cere felicita-

tions upon

the enlarged

scope of the

magazine

under the

new title SCIENCE AND INVENTION. America
has won high renown through the scientific
labors and inventive genius of many who
have made a distinctive contribution to the
Republic of Science. The ErectricaL Ex-
PERIMENTER in its inspiration to service and
its record of accomplishments has rendered
definite and far-reaching co-operation.

JAMES HARRIS ROGERS, PH.D.
Washington, D. C.
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‘“Home Electrics”

By G. L. HOADLEY, M. E.

HERE are five different types of

bells in general use. Figure 1 shows

the vibrating bell which is the one

most commonly used. In operating

this bell, current enters the binding-
post, “a,” flows thru the magnet coils, thru
the adjusting screw, “c,” armature spring,
“d,” and comes out at binding-post, “a’.”
The passing of the current thru the coils
magnetizes their cores, which attract the
armature, “f,” drawing it over against them
and causing the hammer to hit the gong.
This movement of the armature opens the
contact between “c” and “d” interrupting
the flow of current thru the coils, and caus-
ing them to become demagnetized. Spring
“d” then pulls the armature back closing
contact between “c” and “d” again and the
operation is repeated as long as the current
continues to flow thru the bell.

SINGLE-STROKE BELL.

An important modification is one by means
of which the bell is made to give a single
stroke only for each contact with the bat-
tery. This is known as the “single-stroke”
bell and is shown in Figure 2. One of the
cases where it may be used is to transmit
preconcerted signals ; it is also used in series
with the vibrating bell, and when so used
both bells must have the same natural peri-
ods of vibration; that is, the armatures, tap-
pers, and springs should have the same
weight, dimensions, and construction. While
the “vibrating” bell can be changed to op-
erate as a “single-stroke” bell by so adjust-
ing the vibrating contact screw that the cir-
cuit will not be opened when the armature
is drawn over, better results will be obtained
by using the “single-stroke” bell, which dif-
fers from the “vibrating” typesin the man-
ner in which the magnets are connected up
to the binding-screws. A careful examina-
tion of Figure 2 will show the wires from
the magnets go direct to the binding-posts
for the “single-stroke” bell so that when
contact is made the armature is drawn over
against the magnet cores and held there as
long as the batte?r current passes. In Fig-
ure 1 the circuit for the “vibrating” bell is
completed thru the platinum screw pillar to
the binding screw, hence the circuit is rap-
idly made and broken so long as contact is
made with the battery.

COMBINATION SINGLE-STROKE AND
VIBRATING BELL.

This bell combines both previous types
and may be used for either purpose by prop-

Vibrating Type Bell

erly connecting it. Figure 3 shows its con-
nections. A two-point switch is used to
throw into circuit either leads “a” and “b”
or leads “a” and “c.” When “a”

All of the Principal Parts of the Vibrat-

ing Efectric Bell Are Here Lettered on

an Actual Photograph of a Bell—Glving
a Clear ldea of Its Make-up.

in circuit the “single-stroke” bell results;
while “a” and “c” will give the *vibrating”
type.

SERIES OR SHUNTING BELL,

In this type of bell shown in Figure 4,
each time the armature is drawn over it
strikes a contact which establishes the shunt
path ua’n “b,” “C," “d.” “e” around the mag-
nets thru which the current flows rather
than thru the bell magnets. This demag-
netizes the magnets allowing the armature
spring to pull the armature back again,
breaking contact “c” and the operation is
again repeated. The purpose of bells of this
type is to reduce arcing at the vibrating
contact, especially on circuits where the
electro motive force exceeds five volts.

3R6

www americanradiohistorv com

THE DIFFERENTIAL BELL.
This type of bell, illustrated in Figure 5,

and “b” are is intended mainly for use on circuits of

relatively high voltage. Its magnets are
wound differentially, that is, so one winding
opposes the other. en the circuit is closed
one winding is energized and the armature
is pulled over to the cores, making contac
at “c.” This contact at “c” completes the
circuit for the second winding, and since th¢
two oppose, the resultant magnetism is re
duced to zero. This allows the armature tc
be drawn back by its spring and the opera:
tion is ready to be again repeated.

CONTINUOUS RINGING BELL.

In this type, illustrated by Figure 6, th
ringing action, when once started, continue:
until stopt by the person in charge. It i
greatly used in cases of burglar alarms, en
gine rooms, watchman’s alarms, telephon
central offices, etc. It differs but little fron
the ordinary vibrating type of bell. In Fig
ure 6 the closing of the circuit causes thi
magnets to draw the armature over and re
lease the latch, allowing it to drop down b;
gravity or be pulled down by a spring o1
the contact pomnt “p.” A shunt circut i
thus established around the push button an
the bell continues to ring until the latch i
restored by hand.

BELL TROUBLES.

Before you hunt for bell troubles, be ver
sure that your batteries are good and nao
run down. Batteries, as a rule, are the sea
of most bell troubles. Bad contacts are fre
quently the cause of failure of the bell t
ring. Wiremen sometimes simply wrap th
terminal wires around the base of the bind
ing screws. This greatly increases the re
sistance of the wires. Care should be take:
to see that the terminal wires are firmly hel
underneath the binding screws. gair
chloride of zinc is used sometimes as a flu
to make a soldered contact at the junctio
points of the wires with the contact angl!
brass and contact pillar. This speedily rot
the wire and spoils the insulation of the ad
jacent parts. Soldered joints are certainl
desirable, but only resin flux should be uset
Corrosion of the contacts at the spark ga
is quite common in cheap bells where Ge
man silver, platinoids, silver or some whi
metal is used instead of platinum or iric
ium. This destroys the continuity of contac

(Continued on page 454)

r1g 4
Here We Have
the “Shunting”
or Short-Cir-
cuiting Bell

9.6
Automatlic

Switch for Con.
tinuous Ringing
Bell.
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News for “Straphangers’

The new safety car straps here illustrated
are formed of a leather strip which is bifur-
cated and spread apart at a point immedi-
ately above the rounded hand-loop, as shown,
so as to form a V-shaped strap whose upper
extremities are permanently separated a
distance of about ten inches by means of an
invisible spring-metal spreader that spans
the same at a point just behind the run-
ning rod. The spreader and strap together
constitute a triangle, which is capable of be-
ing freely shifted along the running rod
by slightly lifting the strap, but which can-
not of itself move under the influence of
the motion of the car or train. “Bunching”
of the straps is therefore not only naturally
avoided, but is furthermore prevented by
the V-shaped formation of the straps them-
selves, which insures at all times their
proper spacing and uniform distribution
thruout the length of the car.

The sides of the straps diverge at such
an angle that the direction in which the
passenger tends to move under the influ-
ence of momentum or inertia is substan-
tially coincident or in a direct line there-
with. Consequently, unlike that of the or-
dinary strap, the hand loop not only forms
a fixed support for the passenger, but any
tendency on his part to forward or back-
ward motion will at once be resolved into a
direct pull or increased tension upon one or
the other side of the strap in a prolonga-
tion of the direction in which such side is
already inclined, thereby making the strap
automatically self-bracing, and avoiding all
swaying or lurching of the passenger in
either direction, and giving him an abso-
lutely firm footing.

In other words, the point of support of
the passenger is fixt at the hand loop, as

it should be, and not, as in the case of the

advertising card, as shown in the illustra-

ordinary strap, at its pivotal support upon tion.

the running bar, which latter
is generally a foot or more
above the point where the
strap is grasped. The widely
divergent sides of the strap
not only prevent forward and
backward motion, but serve
also to steady the passenger
against side motions, such as
are produced in turning
curves, since they absolutely
confine any tendency to lat-
eral movement of the hand
loop to a small vertical arc
directly in line therewith,
thus eliminating the circular
horizontal swing of the ordi-
nary strap. Owing to the arc
of the circle described by the
freely suspended hand loop
of the ordinary straps
(whether running on straight
sections or curves), these
straps afford at best a fugi-
tive hold that usually becomes
effective only after the pas-
senger has lost his equilibri-
um. That is productive of
great muscular and physical
strain, to say nothing of
other discomforts that are
only too well understood to
require further comment.

he spreader that bridges
the upper extremities of the
car strap can be furnished
of spring sheet-metal, ar-
ranged in the form of a con-
tinuous clip for holding an

A Novel Invention Is This ldea for sWInglné Car Straps.

The Strap Swings Only Sidewise and Not Lengthwise of

the Car, and at the Top o;' Each Appears an Advertising
gn.

Electric Lighted Roses in Rose Festival

The metal roses used by Portland, Ore-
gon, for decorative lighting for the Rose
Festival were developt as a result of a
general demand for something new—some-
thing with plenty of light and color.

The metal rose herewith pictured was
the result. The roses were approximately
30 inches in diameter and about the same
in height. The upper part of the calyx of
the rose was formed about a mogul lamp
socket, in which was mounted, when fin-
ished, a 1,000-watt, bowl-frosted, type C
tungsten lamp. There were three circular
rows of petals surrounding the lamp, the
outer row being carried up to form the body
or cup of the blossom. The petals and
body of the rose were made of standard

Electrically Lighted Roses Like This One,

Measuring Thirty Inches in Diameter, Were

Used in Decorating for the ‘‘Rose Festival”

at Portland, Oregon, With Remarkably
Beautiful Results.

gage tinned sheet iron, cut and formed intc
shape and soldered together. These roses
when assembled were painted the color se-
lected for the rose; some were red, some
pink and some yellow, and the sepals were
painted the proper shade of green on the
upper or outside of the rose body. The
stem consists of a seven or eight-foot haze
pole, 174 inches to 2 inches in diameter a
the larger end. The natural branches were
cut off and two sprays of five metal leave:
each were mounted on wire stems and at
tached to the main wooden stem of the
rose. The leaves, about six inches by nine
inches in dimension, were cut from black
sheet iron stamped for the veins, solderec
to wire stems and painted a leaf green,

Electric Pencil Retouches Negatives

[

he Work of the

hotographic Re-
toucher is Hard

nough at Its

est, and Any-
thing That Tends
to Make His Work
More Easily Per-
formed and At.-
tractive Is a Boon
to the Profession
Indeed. By Means
of the New Elec-
tric Vibratory
Pencll Here
Shown,and Which
Can Be Connected
to An Electric
Light Socket, the
Retouching Work
Can Be Accom-
&Iluht With a

inimum of La-
bor and Time and
With Much Su-
perior Results to
the Older Method.

R e
.
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An electric vibrator in the design of ¢
pencil is now being used for retouching
negatives. It does its work noiselessly anc
much faster than when done by hand
When doing this work the workman usually
holds his head, and consequently his ears
very near the work. For this reason the
inventor of this device has succeeded ir
making its operation noiseless. Wher
operating, it is held in the fingers much a:
the ordinary lead pencil. Connection tc
electric lighting socket is all that is re
quired for its operation.

It is a most peculiar fact when we stoj
to think about it, that the realm of th¢
photographer has been invaded but littl(
by the electrical inventor. Electricity has
permeated our household, office and factory
thru and thru,—we have electrical ciga:
lighters, curling iron heaters, fireless cook.
ers, stoves, shaving mug heaters, and wha
not,—but the laboratory of the photog
rapher has witnessed but little benefit.—
K. H. Hamilton.
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MOTOR HINTS

First Prize $28.00.
HOW TO SEE THE MOTOMETER
AT NIGHT.

A friend of mine who owns a car came
to me complaining that he could not see his
“motometer” which is on the radiator cap,
when he drove his car at night, and since

Rel/sc tor - gnvﬁq’ﬂ |

b

s A-

-8-
A Very Good ldea—a Light 8roclall
er

Ar-
at Night.

ranged to llluminate the Motome
It Storage

s Fed with Current from the
Battery.

he drove more at night than during the day,
I rigged up the following device for him:
First I procured a regular cowl! light and
black-enameled the inside of it. I then took
a piece of bright tin and made a reflector
from it, setting it at a forty-five degree
angle as shown. After this, I cut a hole
in the hood and fastened the light on it. I
then attached one wire from the light to a
switch and from the positive pole of the
battery, to the switch. I ran the other wire
to the radiator and soldered it on so as to
secure a good connection. .
My friend states that the light is giving

him excellent service,
Contributed by BILL HOWARD.

Second Prize $15.00.

GAGE FOR INDICATING LOW
SUPPLY OF OIL.

- The numbers in the diagram represent
the following: 1—Battery; 2—Wire to
brass striE 3—Wire to light and to bat-
tery; 4—Electric light to burn when the
brass plate 5 goes down on the brass strip
6, when connection is made and the signal
light will burn. When the oil gets low the
cork 9 will sink and light lamp; 10—The
chamber made of one inch pipe.

The disc 5 is made of brass, and 6 is also
made of the same material. 8 is a piece of
wood so it doesn’t make contact with 10.
7 is a bolt or screw with which it is
fastened. The screws have gum washers
around the bolts, and also on the outside.
11 will fit in the transmission of the Ford
car. Just screw one of the lower spigots
out, and screw this in. Precaution should
be taken to get the right position of the
cork, and after it is set correctly, it will
work properly. The stem must have two
nuts on it to adjust it up and down.

Contributed by WALTER STINE.
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A Useful and Practical Wrinkle—an Electric
Alarm to Indicate “Low’” Oli In the Engine
Crankcase.

$50.00 IN PRIZES.
Paid for “Motor Hints.”

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

We would u‘- to have a photograph
of the stunt showing that it was act\uﬁy
tried, but this is not absolutely necessary
to win a &r . A simple sketch will do
showing the essential parts, etc.

We will pay the following prizes each

month:
FIRSTPRIZE............... .00
SECOND PRIZE............. 15.00
PRIZE.............. 10.00

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

Third Prize $10.00.
PREVENTING WASTE BY EVAPO-
RATION.

The materials of which it is constructed
are easily procured from the workshop
scrap-pile. A piece of 34th inch brass rod,
$6th inch long (Fig. 2), is drilled length-
wise with a 3/16th inch drill, and tapt with
a Y4 inch-18 tap; one end is then drilled for
a distance of Y4th inch, with a 14 inch drill.

Next take a piece of ¥4 inch brass tubing,

by Evaporation.

114 inches long (Fig. 1), slot one end about
1/16th inch deep with a hack saw, and file
the other end absolutely square, as this is
to be the wvalve scat.

Make a spiral spring by winding 8 turns

of No. 22 gage hard drawn copper wir
(phosphor bronze best) on a 4th inch di-
ameter nail or rod, with a pitch of about
3/32 inch; fully compress the coil while
still upon the rod and release instantly.
. The other parts required are a 3/16th
inch ball bearing, such as are used in roller
skates, and a small piece of 14 inch stove
bolt, about 2 whole threads, having a screw-
driver slot cut in one end and a 1/16th inch
hole drilled thru it.
. In assembling, the brass tube is inserted
in the 3§ inch rod and soldered. The valve
seat and ball are cleaned, the ball placed
on the seat and tapt with a hammer (the
brass being soft will give), thereby forming
a good joint. The spring and screw are in-
serted and the whole assembly soldered to
the tank cap as illustrated in the photo.

The spring is adjusted to suit the user.
In the valves I made, they are adjusted to
open every time two ounces of gas flows
out of the tank.

Contributed by C. H. OI;LSCHLEGEL.
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ELECTRIC MANIFOLD HEATER.

The following device has proven useful
in helping to vaporize the gas from the
carburetor in damp, chilly weather.

— - —- ----..--.--\‘ .3- APRPP O OWIR e e o
1]
]
'
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COrurelor ~ e,

Home-made Electric Manifold Heater for
Quick Starting of Auto.

The principal thing to watch in carrying
out this arrangement, is to see that the re-
sistance coil 1s not made so that it will
draw enough current to injure the battery.
With an ammeter in series with the coil
and battery when making the first test or
two, this point can be readily watched and
guarded against, by using a greater length
of wire or a smaller size of wire. A layer
of 1/16th inch asbestos is placed tightly
around the manifold intake pipe, leading
from the carburetor to the engine, as
shown, and over this is wound one or more
layers of resistance wire, if this is avail-
able. Iron wire or German silver could be
used and several sizes may be employed,
such as No. 26 to No. 28, depending upon
what kind of wire is used and the volta
of the battery. Wrap asbestos around coil.

Not ovcrrg to 10 amperes are necessary,
usually, with an 8 to 12-volt battery. This
current has only to be turned on for a few

minutes,
Contributed by H. SECTOR.

VACUUM CARBON CLEANER.

The vacuum cleaner helps the work of
quickly removing carbon from automobile
cylinders. Scrapers first loosen the car-
bon, and the vacuum attachment is then
put into the spark plug gap to suck the

carbon out.
Photo by EDNA PURDY.

Using Vacuum Cileaner to Remove Carbon
from Engine.
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Little Enown X-Ray Facts

ROFESSOR DAVID LOCKE
WEBSTER, well known physicist,
especially among college students,
certainly justified the title of Popular
Experimental Science Lecture when
he commenced the series of lectures, on
March 5, by giving a highly interesting

Some Interesting Side-Lights on X-Rays. 1J
Shows Stand for Objects to Be Examine
and Which Are Always Placed Between the
X-Ray Bulb and the Fluoreecent Screen on
Which the X-Ray Image s Thrown. The
Observer, of Course, Stands on the Far Side
of the Screen—i.e., the Screen Lies Between
the Observer and the Object to Be X-Rayed.

lecture on the difficult subject—*“X-rays.”
The Masachusetts Institute of Technology,
famous for its high standard of scientific
education; presents every year a course of
lectures, one a month, on various scientific
subjects, these lectures being attended by
members of physics and chemistry classes
in nearby High Schools

The course of lectures this year was
named, Popular Experimental Science Lec-
tures, and as was said, Prof. Webster cer-
tainly justified the title, dealing with the
broad subject of “X-rays” in such a clear
and interesting manner that the lecture was
thoroly enjoyed and understood by all who
attended. Prof. Webster's lecture was filled
with a great many experiments and also
:vhith skillful touches of humor, now and

en.

Dlamonds Can Be Tested by Means of the
X-Ray as Shown at 5. A Set of Stone Steps,
by Diffraction, Turns a Noise Into a Musical
ote, F:g. 6. X-Rays, However, Are Only
Diffract: by Very Small Particles or
Crystals.

By PHILIP A. WALL

A brief synopsis of Prof. Webster's
speech is as follows: .

Altho X-rays are known generally to
people in the form of photographs, X-rays
themselves are invisible and are only seen
by viewing them thru a fluoroscope or a
screen coated with barium-platinum-cyanide
crystals. (See Fig. 1.) -rays will pass
thru wood and metal in varying degrees,
according to the power of the tube and the
thickness of the object, but X-rays are
completely stopt by glass. (Figs. 2 and 3.)
X-rays are not bent as ordinary light, but
are perfectly straight and thus produce
well defined shadows. By these shadows
the popular X-ray photos are made and
are now found to be of great use by den-
tists and doctors besides being used in
small mPpacities by most every scientific
man. (Fig. 4) X-rays are varied by the
circumstances—thus heavy substances st)c&p
X-rays more than light ones and the X-
rays themselves may be hard or soft
meaning high powered or low, depending
on whether the voltage applied to the tube
is comparatively high or low. Usually X-
ray photos are made by direct shadows
but they may also be made by scattered or
reflected rays. (Fig. 5.)

By diffraction, a set of stone steps turns
a noise into a musical note. (Figure 6.)
Similarly with light which is diffracted
by the diffraction grating X-rays, how-
ever, are only diffracted by very small par-
ticles of crystals. (Fig. 8) X-rays, the
same as light and sound, have wave
lengths and vibration but very much
smaller than either of these. The atoms
of an X-ray are so small that if a drop of
water was magnified to the size of the
earth the X-ray atom would appear large
enough to see. The X-rays are high speed
electrons, ionized by the passage of a cur-
rent of high voltage thru a vacuum.

We all know or have seen pictures of
the X-ray tube. The green light in the
tube itself &s mot due to the X-rays but
merely the passage of a current in a
vacuum, The vacuum tube must have
reached a certain stage of exhaustion be-
fore the X-ray effect takes place. If a
tube of air is slowly exhausted and a high
voltage current past thru the tube, the dis-
charge will change from a plain loud spark
to different kinds of violet light and then
to greenish light. At this greenish light
stage, when but 1/100,000th part of the air
remains in the tube, the X-ray effect oc-
curs. (Fig. 9.) The flow of ions is from
the anode to the cathode. The cathode in

the X-ray tube is a concave mirror, which
reflects or deflects the stream of ions. The
reflected rays, called cathode rays, travel to
the side of the tube and the )f-rays are
produced by the impact of the rathode rays
with the glass of the tube. If a magnet
is brought near an X-ray bulb, the cathode

ey O |
20N

VX4 9.8
Fig. 7. illustrating Diffraction of WNoisc
(Sound) by a Picket Fence. Fig. 8 Show"

Arrangement of High-Power X-Ray Tubc
With Lens Holes In Plates and Position oi
Crystal for Test by X-Ray Diffraction.

ray will be attracted or repelled, thus
showing that this ray is a current of elec-
tricity. These rays travel fast enough to
go around the world several times in a
second. X-rays, like other branches of
science, are open for new advances both in
method of production and use of the ray.

Prof. Webster closed his lecture by show-
ing the beautiful lighting effect of the
Coolidge X-ray tube. He also stated that
any members of the audience, interested,
might experiment after the lecture with the
extensive apparatus he used and many young
experimenters took.advantage of this fact
to use high priced apparatus which other-
wise they could only read about. Prof.
Webster’s lecture was so interesting and
so filled with experiments that the hour
past only too soon as it was enjoyed by
all his audience.

Fig. 9. Rack of Vacuum Tubes of Varying

Degrees of Vacuum Used by Prof. Webster

to lilustrate Change of Discharge According

to Vacuum. Fig. 11. Special Vacuum Tube

Used by Prof. Webster to Show That the

X-Rays May Be Repelied or Attracted by a
Magnet.

Radium Production

During the period of the war, with no
carnotite exports, the greatest part of the
world’s radium supply has been produced
in the United States. The following table
shows the radium output of the Standard
Chemical Company, of Pittsburg, Pa.,
since 1913, at which time radium was first
produced in the United States.

Radium

Element,

rams.
b (2 i J P ceee 21
1914 ... . i, eee 96
1915 .o 1.7
1916 ..ot 5.0
1917 ......... e erieneanees .. 70
1918 .. iiiiiii e, 136
.0

It is estimated that the total radium pro-
duction in the United States to 1919 ap-
proximates 55 grams of radium element,
and this represents, probably, more than
half of all the radium produced in the
world.

There has been some discussion lately by
members of the Bureau of Mines as to the
amount of radium that can be produced
from the carnotite fields, as well as sugges-
tions that mesothorium, a by-product from
monazite, should replace radium in the lu-
minous material which has found extensive
use in the war on airplane and ship instru-
ment dfals, compasses, and many indicating
devices, and which will find extensive use
on watches and clocks, etc.

The estimates of Dr. Moore, of the
Bureau of Mines, are based on a very in-
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adequate study of the carnotite region made
prior to the war and before the fields had
been developed to any great extent. The
carnotite holdings of the Standard Chem-
ical Company, which are the largest under
the control of a single company or indi-
vidual and comprising about 350 claims,
have been carefully studied—in part by sys-
tematic diamond drilling—and this work
has been the basis for an estimate that at
the least 500 grams of radium should be
produced from carnotite. This is five times
greater than Dr. Moore’s estimate.

There is much speculation rife, however,
as to the total radium supply available’ in
the United States, and owing to the rapid
production of the precious substance lately
it is thought that our suppi‘ly may soon be
exhausted, or at least markedly reduced.

www americanradiohistorv com
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Popular Astronomy

By ISABEL M. LEWIS, M. A.

HE plan of the solar system, which

is that of a central sun encircled by

satellites that are far inferior to

their luminary in size, and that move

about it in orbits that are almost
perfect circles, is not the only, nor in fact
even the most general one that prevails
thruout the Universe.

Sweeping the heavens with powerful
telescopes one is astonished to find that
myriads of stars can be separated into two
or more physically connected suns that are
often, moreover, of exquisitely tinted and
contrasting hues. Green and red, orange
and blue, white and golden or white and
blue pairs exist in profusion, and strange
to say there are well-authenticated instances
of color changes taking place temporarily
within the same system. A pair of white
stars has been known to change within a
few dccades, first to golden yellow and
bluish green and then to orange and green.
The famous pair catalogued as “95 Hercu-
lis” was noted to change from green and
red to a paleish yellow and back to the
original strongly contrasting hues within
the coursc of a single year, while at an-
other time they shone as a perfectly white
pair. At the present time both of these

We Are So Used to Our Sun That It Never Occurs t0 Us That There Are Other Worlds Which Have Multiple Suns.
Be Called an Exception as We

the Solar System Ma
Two or More Suns.

Of the U. S. Naval Observatory

Double and
Multiple Stars

stars are strongly yellowish in color. Such
changes in hue are probably due to tem-
porary disturbances in the atmospheres of
the stars, possibly of an electrical nature
or due to sudden or unusual outbursts of
activity, concerning the origin of which we
are as much in doubt as we are of the
cause of the sunspot cycle and periodic va-
riation in the intensity of radiation of our
own sun. Temporary changes in the color
of the components of double star systems
sometimes take place when the two stars
approach their “periastron” or point of
nearest approach. Owing to the great ec-
centricity of the orbits of double stars,
such stars are anywhere from twice to
nineteen times as near to each other at
periastron as they are at “apastron,” or
point of greatest departure. Such pro-
nounced changes in the relative distances
of two physically connected suns would
produce marked changes in the intensity
of the tides raised upon each of them by
their mutual gravitational attraction and

390

ulled Into Elliptical Shape as Shown.

" unusual outbursts of gases or electrical ex-

citement in the atmospheres of the stars
might cause very noticeable changes in the
color of these stars as they drew nearer to
each other, which would subside as they
receded toward apastron.

In addition to “visual” double or multiple
stars, there exists a very extensive class of
stars known as “spectroscopic binaries,” in
which the two components are so close to
each other that evenm the most powerful
telescopes cannot divide them! It is only
from the shifting of the lines of their
overlapping spectra, caused by their alter-
nate motion toward and from the earth as
they revolve about their common center
of gravity, that their duplexr nature is re-
vealed to us.

In some instances one member of the
system is so faint that its spectrum is not
visible and its presence is disclosed only
by the shifting of the lines of the bright
star. !

According to Doppler’s Law, when a star
is approaching the earth the lines of its
spectrum shift toward the blue end of the
spectrum, and when the star is receding
from the earth the lines are shifted toward
the red end of the spectrum. The amount

As a Matter of Fact,

Find Thruout the Stellar Universe That There Are Man{ Star Systems Havlng

erewith Is an lliustration How a Planet of Such a Double Star System Looks to the inhabita

a World. The Two Suns, Due to the Tremendous Mutual Gravitation Attraction Are

dous Tidal Effects Wil Be Created on the Planet, Providing, of Course, This Planet Has Water as Our Earth Has.
Also Give Rise to Peculiar Shadow Effects

nts,—if Any—on Suc|
Tremen-

The Two Suns

hereby Every Object Throws Two Shadows Instead of One.

WWW americanradiohistorv com
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ere We See a Repetition of the Planet Shown in Our Other lllustration With the Difference That the Two Suns Have Now Drawn

part for a Considerable Distance.

ther and at Other Times Draw Apart for a Considerably Greater Distance.

The Two Suns Rotating Around Each Other Sometimes Come Within a Few Mllilon Miles To-
The Planet Attached to One of the Suns Consequently

il Have the Pecuillar Phenomenon of Having Two Suns Close Together In the Skies as Shown in the Other liiustration and at Other

imes the Suns WIli Be Quite Far Apart, as Shown In the Above lliustration.

Plamet and Life If it Exists on Such a Planet WIiil Be Anything But

this shift can be very accurately meas-
ed, and gives the relative velocities of
e stars in their orbits directly in miles
r second. Knowing in addition, by ob-
rvation, the period of mutual revolution
the stars, it is possible to find the di-
msions of these spectroscopic binary
stems compared to our own solar sys-
n, and also the masses of the stars com-
red to the mass of our own sun. If the
«ctrum of the fainter star is not visible,
ly the velocity of the brighter star with
ipect to the center of gravity of the s¥s-
o can be found and the mass found for
: system comes out too small. In such
ies we can obtain only a lower limit for
: mass of the system. Then, too, it must
remembered that these systems of stars
at all angles with reference to our line
sight, and so we rarely see the orbits in
ir true form. The measured velocities
as a result smaller than the true ve-
ities, and on the average amount to only
ty per cent of the true orbital velocities.
e calculated masses of spectroscopic
ary stars are, therefore, in general
y about sixty per cent of the true masses.
ange to say, it has been found from
culating the masses of a number of
ary systems, that the combined masses
the stars in these systems do not differ
y greatly among themselves, nor as com-
ed to our own sun, tho in light-giving
ver stars may differ hundreds, thou-
ds. even millions of times. For in-
nce, there are stars that give only one
-thousandth part of the light of our
n sun, and other stars that give ten
usand times as much light as the sun.
1 stranger, there are many instances of
sically-connected stars differing thou-
ds o( times in luminosity, tho in mass,
quantity of matter found in the stars,
y differ only two or three times. Why
i is so remains one of the great myste-
i of the heavens, and makes it extremely
cult to give any satisfactory theory of
origin of double-star systems. No the-
so far advanced has explained satis-
torily why of two suns ph{sically con-
ted and, therefore, presumably originat-

ing at the same time, one should be radi-
ating with maximum intensity, while the
other is practically an extinct sun, tho the
quantity of matter in the two bodies differs
but slightly.

In a few systems the plane in which the
stars revolve passes so nearly thru the
earth that the two stars temporarily eclipse
one another during each revolution. Such
systems are referred to as eclipsing bina-
ries. To such a system belongs the famous
Algol. Its light waxes and wanes periodic-
ally with the greatest punctuality in a pe-
riod of 2¢ 208 489m, owing to its tempo-
rary eclipse by a very large but extremely
faint attendant sun. The diameter of the
faint star is slightly greater than the di-
ameter of the bright star which has a value
of about one million miles. The distance
between the centers of the stars is only
about three million miles, which brings
their surfaces within two million miles of
each other. The masses of the two stars
are in the ratio of two to one, the brighter
and more massive star being about half as
heavy as our own sun, tho its density is
only about two-tenths that of the sun.
The density of the fainter star is still less,
being only about half that of the brighter
star. Very low density for both compo-
nents and extreme faintness of one mem-
ber compared to the other, appears to be a
very general characteristic of closely asso-
ciated eclipsing and spectroscopic binaries.
Among the extremely hot and brilliant
helium and hydrogen stars, spectroscopic
binaries exist in great numbers. In fact,
among these types there appear to be as
many binary and multiple systems as there
are systems of isolated suns. Sometimes
these close binary stars are egg-shaped or
oval and revolve rapidly almost in contact
about their common center of gravity. In-
habitants of satellites of such a system
would see in their heavens the, to us,
strange and startling phenomenon of two
suns, each equal to our own or even great-
er in size, whirling rapidly about each
other and separated by a space comparable
in extent to their own diameters. chlipses
in such a system would be of daily occur-
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These Two Suns Give Tremendous Tidal Effects Upon the

Safe on Such a World.

rence, and, if one star were dark, would
produce for the satellite world the same
effect of alternate day and night that re-
sults from axial rotation of a satellite.
The two hemispheres of the faint com-
panion sun would be very unequally illu-
minated owing to the fact that the side
turned toward the brilliant sun would al-
ways reflect its neighbor's brightness in ad-
dition to shining with its own compara-
tively feeble inherent light, while the oppo-
'site hemisphere would shine only by its
own dim light, and would, therefore, be in
comparative darkness.

The spectroscopic binaries generally re-
volve closely and rapidly about their com-
mon center of gravity; there are to be
found, on the other hand, among the wider
visual doubles, many systems wherein the
components are separated by distances
comparable to the distances of the outer
planets, Saturn, Uranus and Neptune, from
the sun. It is evident that the individ-
ual components of such binary systems
could not possibly be encircled by any
such extensive system of satellites as at-
tends our own sun, tho satellites such as
our own planet Earth, or the inferior
planets Mercury and Venus, might con-
ceivably encircle the individual compo-
nents of such binary systems at distances
not greater than that of the earth from
the sun. No planet could safely exist at a
much greater distance from one of these
suns without being subject to most dan-
erous perturbations and disruptive tidal
orces arising from the vicinity of the sec-
ond sun. Granted that planets might en-
circle one of these suns at a distance ap-
proximating that of Venus or our own
planet from the sun, the inhabitants of
such worlds would behold the strange phe-
nomenon of two suns in the heavens, not
always almost in contact as in spectro-
scopic binary systems, but at one time
comparatively near and again in opposite
portions of the heavens as is the case with
the sun and moon in our own heavens.
As the planet advanced in its orbit about

(Continued on page 419)
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Practical Chemical Experiments
By PROF. FLOYD L. DARROW

CHEMICAL EFFECTS OF THE E_ECTRIC CURRENT
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' Science and Invention for August, 1920
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splint and very slowly allow the gas to
escape. The splint will be kindled into a
flame showing the gas to be oxygen.
Electrolysis of Sodium Sulfate Solution:
Prepare a strong solution of sodium sulfate

The Students’ Bichromate or Chromic Acid
Battery Cell. -Easy to Make and Yieiding a
High Voitage.

and in it place enough blue litmus solution
to color it distinctly. Pour some of it into
the apparatus used in the previous experi-
ments and connect with your battery or
direct current. Bubbles will at once ap-
pear copiously at each electrode and ve
shortly the liquid in one of the tubes will
turn red while that in the other will be-
come a deeper blue. Reverse the connec-
tions and in a few moments the color
changes will also reverse. This is due to
the fact that at the cathode, or negative
electrode, sodium hydroxid, a base, forms,
while at the anode, or positive electrode,
sulfuric acid forms.

Other compounds may also be tested in
the apparatus but do not attempt to electro-
lyze sodium chloride, for the chlorine liber-
ated will attack the platinum and ruin it.

Making an Electrotype: Where a large
number of copies of any publication are
to be printed the soft e metal is not
durable enough to give clean-cut impres-
sions. Therefore copper electrotypes are
made and the plates become permanent.

On a strip of lead 3 inches by 4 inches
place lumps of beeswax and melt them
over a small Bunsen flame. Allow the
beeswax to run evenly over the sheet of
lead and harden into a layer about 1§ of
an inch thick.

When the wax is hard rub it over thoroly
with powdered grafite, using a soft cloth.
Dust the object you wish to electrotype—
example, some metallic souvenir stamped
with an inscription and figure—and press
it irmly into the wax until a deep clean-

X Be Used Either
Celis or on a 110-Volt
" ~Cs) with a Lamp In Series.

.

cut impression is made. Fig. 3 A. Now
dust this impression again with grafite and
rub to a smooth shiny surface. Attach a
wire to a hole in the top of the lead strip
and be sure the grafite extends onto the
lead so as to make a continuous conducting
surface.

Then prepare a copper plating bath. An
oblong glass jar similar to that shown in
Figure 3 is best. Fill this two thirds full
of a saturated solution of copper sulfate,

repared by shaking the pulverizéd crystals
into a two liter bottle of water at frequent
intervals for a considerable period. At
one end of the jar, as shown in Fig. 3,
hang the lead plate and at the other a sheet
of copper having the same area as the lead.
Connect these plates with two gravity cells
or one storage cell, being sure that the lead
plate is joined to the negative pole. Allow
the current to flow for at least 24 hours,
and 48 will be better. A small steady cur-
rent for a long period of time ®ill give a
firm, evenly deposited layer of copper on
the grafite surface.

At the end of the period remove the lead
plate and very carefully strip off the layer
of copper, having first immersed it in hot
water to loosen it from the wax. , To make
the electrotype permanent it will require
backing with melted tin. To do this make
a small form from molding clay of the
exact size of the electrotype and about a
quarter of an inch in depth. Make the bot-
tom perfectly smooth and horizontal. Place
the electrotype face down in this form
being careful to have the edges fit tight up
to the sides. Place the form in an oven and

A Precullar ana ve rracucal owunt 1or wne
Home—Cieaning Siiverware in an Aluminum
an.

bring the temperature about as high as it
is possible to get it. In an iron dish melt
some tin over a Bunsen burner and care-
fully pour it into the mold until the elec-
trotype has been covered to a depth of %
of an inch. Turn off the gas under the
oven and allow it to cool. hen cold re-
move the molding clay and your electrotype
will be ready for use.

Ink the electro and take off a copy on
white paper.

The Storage Cell: There is no more im-
portant application of the chemical effects
of the current than that of the storage
cell. Of course this cell does not store up
electricity, as many unthinking people sup-
pose, but chemical energy whith can be
converted again into electrical energy.

A simple storage cell which will enable
you to study at first-hand the chemical
action and principle of it may be very easily
made. A small battery jar, two lead
strips, a battery stand and a 1 to 8 solution
of sulfuric acid will be required. First
scour the lead strips until they are per-
fectly bright. Then immerse them in the
jar of sulfuric acid mounted on the bat-
tery stand and connect to its terminals two
bichromate cells. Allow the current to
pass for 5 to 10 minutes. Disconnect the
charging cells and in place of them insert
an electric bell, which you will find rings
vigorously. Then remove the lead strips
and you will find that the positive one is
covered with a chocolate colored deposit.
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This is lead peroxid. The other plate re-
mains unaffected. Now when these plates
are comnected in external circuit as they
were when ringing the bell, there exist the
exact conditions necessary for a simple

cal Experiments—that of ‘Electrotyping.”
Even the Pages of This Magazine AerEl -

One of the Most Interesting Elcctroochufcl-
trotyped.

cell, i. e, two dissimilar substances im-
mersed in an electrolyte that will act on
one of them and not on the other, or will
act upon the two of them in such a way
as to set up a difference of potential. On
discharge both plates are changed to l¢ad
sulfate and on the charge again back to
lead peroxid and lead.
_If you wish to make a real storage cell,
similar to the one shown in Fig. 4, obtain
two lead grids and a container from a
storage battery supply house. Make a stiff
paste by mixing together litharge (lead
oxid), dilute sulfuric acid and glycerin.
With a small spatula or wooden paddle
press this J)aste into the perforations in
the two lead grids. Insulate the two plates
from each other by placing between them
pieces of heavy rubber tubing held firmly
in place by large rubber bands at top gnd
bottom. In the container place a 1 tq 8
solution of sulfuric acid and immerse inf it
the prepared plates. To charge the cel} a
pressure of about 3 volts should be majn-
tained across it for several hours. It
would cost but very little to have the cell
charged for 24 hours at a charging station.
Such a cell will serve for a multitude of
laboratory purposes and a number of them
will make a very efficient and reliable bat-
teg indeed. .
olarization of an Electric Cell: One
of the most troublesome features of most
cells is their rapid polarization, i. e, the
decline of the current owing to the ac-
cumulation of bubbles of hydrogen gas on
the negative plate. Unless these bubbles
are removed they will increase the resist-
(Continued on page 424) :

The Storage Celi Represents the Storage of

Electrical Enor?y in Chemical Form. The

Energy Stored is Really Therefore ‘“Cheml-

cal nerg{"—aut Transforms Into Electri-
cal Energy Upon Discharge.
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Electricity from Water Power

SOME PRACTICAL ASPECTS OF WATER
POWER DEVELOPMENT.

EFERRING to Fig. 2 several inter-
esting considerations are outlined
when it comes to installing water-
wheels and turbines (small or
large). At Fig. 2-A we see a case
met with now and then in actual practise
where a water-wheel is sometimes located

at a considerable distance from the lake or
impounding reservoir dam. In this in-
. stance the penstock or flume has to be
closed and it may be built square or other
shape, of wood, but is preferably com-
posed of riveted steel pipe. At first glance
this arrangement looks very odd, but it
will be evident that the water will rise
 without undue loss of pressure to the same
height in the gate box over the water-
wheel as that in the lake.

This arrangement has the advantage that
the penstock can be laid along on the ground
or very close to it at small expense while
realizing the full head of the water in the
lake or impounding reservoir.

At Fig. 2-B the usual method is shown
of carrying the water from a lake or reser-
voir to an overshot water-wheel. Here the
penstock, which may be constructed of
wood and open at the top, or else of steel
pipe, is carried along on wood or concrete
piers until the point is reached where the
desired head of water is obtained. It will
be seen in looking at this figure that we
have gained considerable head, even tho
the penstock has usually to be carried down
to the water-wheel at a slight taper, as the
stream would have reached the point X,
without having developt any static head
outside of its velocity head. .

Fig. 2-C shows a plan view of a typical
installation of a water turbine. For small,
low-head or lower pressure turbines no
very claborate penstock arrangement such
as here outlined is used, the turbine being
simply set on the bottom of a short flume
pit up near the dam. In some cases these
turbines operate under a head of but a few
feet, especially those of large diameter, and
where but a small head is available. This
is in contradistinction to the -plan of build-
ing large dams in order to impound a large
quantity of water at a high level or run-
ning extra long penstocks in order to carry
the water to a point where it could be dis-
charged with a maximum head as is done

By H. Winfield Secor

Part II—(Conclusion)

How to Compute the
Horsepower of
Streams and Build
Water-Wheels

in many of the wonderful hydro-electric
plants in the western part of the United
States.

I,

The Accompanying
liustration Shows
the Latest Idea In
Overshot Water
Wheeis Which, as
Can Be Readily Seen
Is Bullt of Steel, an

is, Further, Much
Superior to t‘\e Cum-
bersome, Heavy-
Running Wooden
Wheels of the Older
Type. As May Be
Surmised, These New
Steel Water Wheels,
no Matter Whether of
the Overshot, Breast
or Undershot Type,
Realize a Much
Higher Efficlency
Than Ever Was Pos-
sible with the Older
Wooden Wheei—an
Efficiency of 8 Per
Cent Being Claimed
for the Steel Wheel.
The Waterls Brought
to the Wheel In a
“D’.Shaped Steel

Flume.

s

It is really wonderful to study some of
these water power plant developments, and
many of us have undoubtedly witnest some
of these in the “movies” where one can
often see the iron or wooden penstock run-
ning along over the hills and vallefs for
miles like giant snakes. But eventually the
engineers’ triumph comes to sight and the
long winding penstocks finally lead to a
precipice or steep embankment, down which
they shoot at an angle of possibly 30 to 60
degrees for a distance of anywhere from

100 to 700 feet. The engineers have taken
care of the pressure required to force the
water thru the horizontal section of the
penstock up in the hills by forming a suffi-
ciently large and highly elevated impound-
ing reservoir which t};eds the pipe line.
But a mighty “pressure head” is developt
once the water starts falling thru the angu-
lar pipes going down over the hillsides and
into the hydroelectric generating station as
shown in Fig. 2-D.

In any case it is the best practise to place
a good head gate or valve near the lake or
reservoir where the water passes thru the
screens into the penstock and practically
all water-wheels and turbines have valves
or gates located near or on them in order
to cut them into or out of service whenever
desired.

Unless the water pressure is very even
and the water-wheel very evenly balanced.
trouble is frequently experienced in driv-
ing electric lighting generators by fluctua-
tions in the speed and consequently in the
voltage. There are several . electrical
methods of overcoming this, but the major
portion of these irregularities in speed can
be overcome in the prime mover and its
interconnecting gearing if a little care is
taken.

At Fig. 3 a typical overshot water-wheel
electric plant is shown in plan view. To
the main shaft of the water-wheel a large
master gear is fastened. This may drive
one or two pinions as shown, one of these
drmrfllg a pump or other machinery thru a
cut-oft clutch, while the other pinion drives
a countershaft carrying a second large
gear. Meshing with this gear is a second
pinion fastened to a countershaft on which
a belt pulley is mounted. From here a belt
drives the dynamo, and in the best ar-
rangements a second belt pulley on this
countershaft drives an automatic fly-ball
governor connecting to the water-wheel
machinery. Water-wheel companies supply
these where necessary or desirable. Usunal-
ly this automatic governor is geared by
means of a chain or otherwise to the con-
trolling mechanism of the gate or valve.
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This Shows How an Automatic Fly-Ball Governor Can Be Beited to the Maln

Gears of the Water-Wheel so as to Control the Opening in the Flume Gate and

utomatlcall! Regulate the Speed of the Water-Wheel In Proportion to the Load.
specially Desirable In Driving Electric Lighting Dynamos.
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Fig. 5. This lllustration Shows the Various Practical Detalls Which, Aitho Simple, Should Be Very Carefull
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Watched in Buliding Home-

Made Water-Wheels, as Upon These Factors Will Depend the Tightness and Leakage Factor of the Wheei, the Efficiency With Which the
Water Will Leave the Buckets, and Also the Rigidity of the Compiete Wheel.

Thus as the wheel speeds up, indicating
too much water, the governor automatically
changes the size of the gate opening slight-
ly, compensating for the over-speed by re-
ducing the amount of water and vice versa.
Many of these water-wheel electric plants
develop a sufficiently steady current from
the dynamo for lighting purposes, so that
no storage battery floating across the line
is necessary.

Where the plant, however, causes fluc-
tuation in the voltage and thus flickering
in the lights, which cannot be .
gotten rid of by changes in the
driving machinery proper, one
of the best solutions is to float
a storage battery across the line,
Of course where a storage bat- .
tery is to be used, the dynamo
must deliver direct current.

While on the subject of water-
wheel dynamos, two or three
important points should be men-
tioned. One of these is that for
small dynamos, where the rotat-
ing member such as an arma-
ture and pulley do not have an
decided weight, so as to give tzem a good
momentum and thus help to keep the speed
steady in driving from a water-wheel, it
is very good policy to fit the dynamo with
a flywheel type of pulley, such as those
supplied on a number of dynamos used in
gasoline engine outfits now on the market.

e heavy flywheel pulley made of cast iron
or steel develops such a momentum or “live
inertia” that it absorbs any slight irreg-
ularities or pulsations in speed in a well-
known manner, and the voltage delivered
by the dynamo is in consequence much
steadier than otherwise.

In many cases, especially where the
dynamo is a small one, say of a fractional
horsepower, the voltage employed is fre-
quently 32 or some other value below 110
volts, the standard potential for all light-
ing service. Owing to the lower losses in
the line, such as drop of voltage, etc., and
also to the fact that a smaller wire could
be used, 110 or 220 volt dynamos are prefer-
able, especially where the current is to be
carried over any appreciable distance. Ref-
erence to any good wiring hand-book, such
as Cushing’s Wiring Manual, will at once
make this clearly evident. Where a low
voltage is used, such as 32 volts and higher,
there is available on the market today a
great variety of electrical apparatus operat-
ing on this potential such as electric fans,
sad irons, water heaters, curling irons,
lamps, toasters, motors, etc.

TYPES OF WATER-WHEELS.

At Fig. 4 there are shown the three prin-'

cipal types of water-wheels, viz.: under-
shot, breast wheel and overshot wheel. The

undershot wheel is frequently used for de-
velopment of small power such as in brooks,
etc., but it is the lowest in efficiency of the
three. The breast wheel is employed in
some cases where a medium head only is
available and the overshot wheel is .prob-
ably the most efficient of any type now in
use. This becomes evident from the fact
that practically one-half of the buckets on
the overshot wheel are constanfly in use,
altho not all of them are full of water. In
the breast wheel only about one-quarter

BREAST WHEEL

of the buckets are in use and probably not
two-thirds of these efficiently, while in the
undershot wheel only about one-eighth to
one-tenth the total number of buckets are
in use at any time.

For the water turbine which is invariably
made of steel with two or more sets of
vanes, arranged one within the other, very
high efficiencies are claimed and elaborate
tests have shown them to possess ver
marked operating conditions under full
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OVERSHOT WHEEL

head of water, but it seems from some
other tests made on the latest type of
balanced all-steel overshot water-wheels
that these wheels can realize an efficiency
at full gate, even surpassing that of the
turbine, at least on heads up to 100 feet.
Moreover, it appears that the overshot
water-wheel of the type just mentioned
can show a very high efficiency under re-
duced gate openings, which is not the case
with the water turbine. The turbines fall
off very rapidly in efficiency and lose about
one-half their efficiency in con-
verting the horsepower of the
water into mechanical power on
the shaft, when the water sup-
ply fed to it is reduced to about
one-half.

BUILDING YOUR OWN WATER-
WHEEL.

Fig. 5 gives a number of prac-

Fio. 4. Thi -D-‘ sh Fi /guff4 Princioal T  Wat tical details in constructing
g. 4. s Diagram Shows the Three Principa pes of Water- _ i

Wheais—the Undershot Type, Breast Wheel and Overshot Type. ‘l;’at‘" “'hgels t“p"c'a"h of the

The Overshot Wheel Is the Most Efficlent, and Should Be Used n10meé-made type. ere are

Wherever Possible. roughly two types of wheels

which can be built—the wooden
and the metal type. A third style might
comprise a combination of steel and wood.
The shape of the buckets both metal and
wood are shown at Fig. 5-A, and the care-
ful design and preparation of these parts
spells the difference between low and high
eﬂ?xciency in the production of power by
this means. Full details for laying out the
proper curves of the buckets were given
with all mathematical formule in the arti-
cle by the writer which appeared in the
July, 1916, number of this journal and
which space forbids repeating here.

‘At Fig. 5-B several practical hints are
outlined for the construction of the spokes,
the wooden buckets, as well as the rims.
For one thing the buckets should always
be very evenly spaced around the wheel
and they should also be of similar pitch,
otherwise equal quantities of water will
not be carried over by the respective buckets
causing unbalancing and vibrating of the
wheel.

At Fig. 5-C there is shown a steel or
sheet iron bucket riveted on to wooden or
metal rims and a wooden or metal solc,
as the inner ring of the wheel is called.
For ordinary requirements, especially on
small wheels, the shape of the buckets. can
be approximated from the illustration hete
given, and in laying out either the wooden
or metal buckets time will be saved in mak-
ing a template of the exact shape of the
bucket, which can be laid along' the side
rims of the wheel and the exact outline of
the bucket outlined by pencil or otherwise.

With a little ingenuity the sheet iron
buckets can be readily curved by er-

(Conttinued on page 430)
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THE TESLA CLOCHK

HERE is always something extremely
) novel and interesting in the duplication
of Dr. Tesla’s experiments, but it
stems that at times such attempt is rather
difficult. However, that may be due to the
particular care exercised by Dr. Tesla in

having his experiments exact to the
minutest point, a feature which amateurs
generally glide over. In the case given
ere, however, there will be no such diffi-

culty in the making of a clock of this
nature. . .

Not only is the clock unique in design,
but rather serviceable if a constant E.M.F.
is available. It makes an adorable clock
for the amateur, even tho it varies slightly
from correct time. This, of course, de-
pends entirely on the regulation of the re-
sistance in the controlling circuit. =

A clear walled glass jar or celluloid jar
is employed, a well balanced metal. disc of
copper or silver mounted in such a way
that it is free to rotate in the centers of
two jewelled bearings. These may be ob-
tained from a clock and easily inserted by
drilling a hole thru the glass or celluloid
jar and securely mounting them therein
with a copper washer on each side to pre-
vent any escape of liquid.

On each side and equi-distant from the
periphery of this metal disc are placed two
metal electrodes similar in nature to the
metal disc, i. e, either silver or copper.
On the disc itself is fastened a thin glass
thread pointer or a thin annealed iron wire,
the latter being preferred. .

The jdar now is filled with a solution of
silver nitrate if a silver disc has been used,
or copper sulfate if a copper disc and
copper electrodes have been used. (Elec-
trodes can be copper strips.) If a magnet
is now placed in front of the dial so that
its action will take place upon the thin
annealed iron wire, the disc inside can be
rotated to any desired position. Current
from seyeral storage cells is now turned

on.
The result is that an electrolytic action

takes })lacc, metal being deposited on onc
side of the movable disc while it is taken
off on the other side slowly and with re-
markable regularity. This causes the disc
to rotate slowly, due to a gravitational ac-
tion, and if carefully regulated a clever
timepiece is the result.

The bluish color of the copper sulfate
solution makes a verg pleasing aspect in
a home or library, the experiment itself
being one of the least difficult to reproduce
The disc is about three inches in diameter
and the electrodes at each end about 14 inct
wide and 4 inches long. About three volts
E.M.F. will be sufficient if the amperage
is quite constant,

According to Dr. Tesla, a slow deposit
is more desirable and for this reason 2
very narrow plate will answer the purpose.
If a wider plate should have been used
and the disc rotate too rapidly when cur-
rent is a.pplied to the terminals, the elec-
trodes of both sides may be coated with
paraffin so that but a thin space which i
cleaned of this paraffin will be effective.

The plate should be slightly wider than
the thickness of the disc itself. The disc
could likewise be used as one electrode and
instead of the two end strips only one
would he employed.

Another essential is that the bearings
should be made non-corrosive and st the

same time it would be better to lubricate

them with a small drop of watch oil. Then
when the jar is filled with the electralyte,
the oil will be retained in the bearing some
preventing a deposition of metal upom this
zone and corrosion to a great extent.

THIS CLOCR TELLS “BUG” TIME

We recently noted in a jeweller’s show
window an interesting clock which was
labelled with the startling sign, “This Clock
Tells ‘Bug’ Time!” and while the idea in-
volved is almost as old as Methuselah, the
action of the device is very novel and pleas-

ing.

il’o doubt some of our readers have seen
similar clocks in their home towns and
cities. The clock in question comprises a
regular clock work movement mounted in a
wooden cabinet, about 12 inches square by
8 .inches high. The top of the cabinet was
clbsed by an aluminum dial plate, or this
might be brass, or any other non-magnetic
metal or material. The clock may be
mounted on a sheet of glass suspended on
cords or wires well in the foreground, so
as to show that no electrical or other form
of energy is connected with the clock.
Under the aluminum dial plate on the top
of the clock the hands of the movement re-
volve in their usual procession. The hands
in this case may have to be made a little
stronger than usual, as on the outer end of
each there is mounted a small steel magnet.
These magnets act on the two iron “bugs”
which tell the time. As will be seen from
the illustration, the “minute bug” moves
around on the outer circle of the dial, while
the “hour bug” moves around on the inner
circle of the dial. The aluminum of the
dial can be as thin as 1/64 of an inch if

necessary, but in any case, the thickness of
this material will have no more effect on
weakening the magnetism than the same
thickness of air. .
This clock has proven a great attraction

Thomas Reed Used to
Tell Us Long and
Lustily About His
Clocks, — Electrical,
Mechanical and Other-
wise, But One of the
Simplest and Most
Novel Clocks Which
the Aversge Eilectro-
Mechanical *‘Bug’ Will
Probably Like to Build,
Is This Real ‘“Bug
Clock” That Telis
“Bug Time.” As the
Detalled Dlagram
Shows, an Ordinary
Clock-Work, One From
an Alarm Clock Will
Do, Is Used, on the
Outer Hands of Which
Two Falrly Strong
Steel agnets are
Placed. The Two lron
Bugs Can Be Easily
ade and Colored.

in store windows, and can be used in prac-
tically every business, such as drug stores,
jeweller's stores, etc. The people like to
watch the little “minute bug” as he slides
along from minute to minute, and besides
they—the people, not the bugs—almost for-
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get to eat their lunch in arguing as to how
the bugs move over the dial. In five min-
utes you can hear about 14,0003 explana-
tions of how the bugs tell the time,—includ-
ing “psychical force”*?!!

Well, here is your chance to do a little
fooling of your own. Undoubtedly you can
find many improvements which will make
the action of the “Bug Time” clock more
smooth, such as placing little rollers in tha
miniature iron bugs, etc.

1

|
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Why the Telephone Howls
By Prof. LINDLEY PYLE

Professor of Physics, Washington University, St. Louis, Mo.

with the fact that when the mouth-
piece of the transmitter is held against
the telephone receiver, in the position
usually assumed by the human ear, a
piercingly shrill musical note is usually

FEW telephone users are unfamiliar

Fig. 1.

Circults Used in Laboratory Test of
“Telephonic Howler.”

emitted—quick action generally following a
slight tap of the receiver against the trans-
mitter.

The phenomenon is easily explained. Fig.
1 shows the essential parts of the tele-
phone sg'stem. The transmitter is repre-
sented by T, the receiver by R up-
pose the battery is delivering a current
thru the transmitter, the primary of the in-
dicated transformer, and the closed key k.
Suppose the receiver is on a closed circuit
with the secondary of the transformer—no
battery included. If the resistance of the
carbon contacts in the transmitter be al-
tered by a slight blow against the trans-
mitter case the current in the primary will
be altered, which will induce a current flow
in the secondary. This induced current
sets up a vibration of the receiver diafram
which sends an air disturbance over against
the transmitter diafram. The resulting

Fig. 22 Arrangement of Osclllograph Mirror
Between Two les of Powerfu F‘l’eld Mag-
net. The Mirror is Mounted On the Two
Wires Carrying Current from the Test Cir-

cult—These Wires Tend to Twist and Swing

the Mirror Beam Over a Scale.

varying pressure on the carbon granules
alters the resistance of the transmitter cir-

Trees

While reading the editorial in the June
cAL ExPERIMENTER on “Tree Wire-
less”, the thought came to me: Why not
use trees for batteries, as they probably
have electrical currents in them tﬂe same
as the human body? So, acting under this
impression, I proceeded to e experi-
ments which would possibly prove my sus-
picions correct.

I found by driving a nail in the trunk
of a tree four or five feet above the ground
(however, this makes no difference as to
height), and placing a rod in the ground

cuit, and the whole sequence of events just
described is repeated, the two diaframs
maintaining a to-and-fro vibration under
their mutual excitation. .

The current in the transmitter circuit
never changes its direction of flow; it
merely strengthens and weakens, or pul-
sates. The induced current in the receiver
circuit is an altermating current reversing
its direction of flow in accordance with the
rising and falling of the current in the pri-
mary of the transformer. The writer has
uselx' an oscillograph to study the way in
which these currents vary. The current to
be studied is past thru a loop of wire
stretched between the poles of a powerful
magnet. As the current varies in strength
the loop twists to and fro, and a tiny mir-
ror attached to it waves a reflected beam of
light to and fro on a photographic film or
plate that is moving rapidly at right angles
to the direction of motion of the light-spot
on the plate. Upon developing the film, or
plate, one obtains a wavy line whose shape
registers the change in strength of the cur-
;‘gnt Zm the loop of the oscillograph. See

ig. 2.

Fig. 3 is an oscillogram of the high fre-
quency alternating current in the receiver
circuit. A second loop in the oscillograph
made it possible to take on the same film a
simultaneous record of the current from
an alternating dynamo yielding 57 cycles
per second. n'fhe superposition of these two
records makes it clearly evident that the
higher frequency in the receiver is 1,270
per second. The current strength in the
receiver circuit is zero, as the wave record
crosses the middle of the broad straight
line running thru the middle of the record.

In order to obtain an oscillogram show-
ing the nature of the current traversing the
transmitter, the oscillograph was connected
to the terminals of the non-inductive re-
sistance, # (Fig. 1). Figure 4 is the in-
teresting record obtained. The striking
feature is the wide range of fluctuation in
the unidirectional current. Whereas a
Weston direct current ammeter in the
transmitter circuit registers 0.50 of an am-
pere, the minimum values of the -current
(as reckoned from the straight line of zero
current) are only eight per cent of the
maximum values. The ammeter registers a
sort of average current. The current falls
almost to zero as the diafram of the trans-
mitter swings outward, and then as an air
wave pushes it in against the carbon
granules the current rises to a value 12%
times larger. Corresponding to the 1,270
cycles per second of the receiver circuit,
there are 1,270 pulsations per second in the
transmitter circuit. That is, the current in
the transmitter rises from its least value to
its greatest value in about 1/2500 of a sec-
ond, and in the next 1/2500 of a second
falls to its original small value. To the un-
initiated it may appear marvelous that our
electrical devices permit us to study what

transpires in a few ten-thousandths of a
second.

The “howling” will continue even with as
much as 80,000 ohms in the receiver circuit.
The human body itself may be introduced
across a gap in the receiver circuit and the
“howling” may be induced without painful
physiological results, altho the voltage is
considerable. As measured on a sensitive

alternating current ammeter the current
strength in the receiver circuit, with no re-
sistance other than the receiver and the
transformer secondary present, is about
1/200 of an ampere. l"‘l"here are then pres-
ent 2,000 ohms resistance and considerable
inductance.

These results should prove interesting to
those who wish to use the device as a gen-
erator of high frequency currents where
the usual type of sinusoidal current is not
necessary.

MaKe Good Batteries

for the other pole, I could get a compara-
tively strong current.

I first connected my wireless receivers
in series with the nail and ground rod, and
finding the current so strong, I tried plac-
ing a transmitter in the circuit. 1 found I
could hear sounds surprisingly well, the
transmitter working as well as if it had
the customary dry cells. I then tried placing
an induction coil in the circuit, but this
seemed to decrease rather than increase the
sound, the best results being attained by
utilizing the transmitter and receivers in
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series with the nail in the tree and the
ground rod. I also found that carbon block
microphones worked extremely well with
this source of current, proving very sensi-
tive.

A galena detector placed in series with
the “tree cell” and the phones is extremely
sensitive to jars.

If a tree is used which has a large de-
cayed cavity in the trunk the current is
made much stronger by placing the ground
rod in this.

Contributed by ORAN McILVAINE.
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How the Reciprocating or Vertical Up-and-Down Motion Ob-
Into Continuous Rotary Motion for Driving a

Smali Dynamo. An Oid Washing Machine Gear-Motion Does the Trick.

Windmill Pump Runs Dynamo

A farmer lad, with a general liking for
things mechanical and more or less of an
experimenter and inventor, rigged his
mother’s old washing machine to the wind-
mill in a novel way to run his small electric
generator. The dynamo required a bit
more power to run at top speed than the
lad cared to exert for any length of time
thru kis home-made devi-e.

So on a temporary platform next to the
pump the washing machine, of the type
shown, was moved and the handle con-
nected to the mill shaft by an upright pit-
man and the rocker cross-arm long en_ugh
_ to reach across the intervening space.

The dynamo was tastened to the plat-

form with lag screws, just under the fly-
wheel of the washing machine, and belted
to the same with a small flat leather belt.
The original wheel on the dynamo was too
small for the purpose and another of the
right size to produce the best results at the
average speed of the windmill, put on in
its place.

When this was connected up, the pump
was disconnected, and the mill allowed to
run for several hours at a time. The elec-
tricity thus generated charged a storage
battery, consisting of several cells, located
in the shop nearby, and furnished a con-
stant and dependable current of electricity.

Contributed by DALE R. VAN HORN.

SparK Coil Experiments

Herewith are instructions for making
Experiment No. 1. Procure a 110-volt re-
ducing transformer which wil  step down
the current to about 14 volts to operate
a spark coii. An old igni‘ion coil from a
Ford car will do. C-nnect it up t- the
transformer as shown in drawing. Now
get a piece ~f heavily insulated wire. re-

is burnt out) at C. Next solder wire A
to base of lamp at E. Tape well and when
the current is turned on you have a Violet-
Ray outfit.

lgirections for Experiment No. 2:—The
transformer and spark coil are the same
as in Experiment No. 1. Just a word about
Fig. 2. B is a flashlight reflector and F
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POCKET SHOCKING COIL.

A screw-cap shaving stick tin is cut thru
the middle, the halves separated 14” as
shown at A, Fig. 1, and the gap is bridged
by a 17 length of fibre tube that fits tightly
over the two halves of the tin. These two
portions, insulated from each other, form
the handles for taking the shock.

The coil heads are 4” thick hard wood,
paraffin waxt, and make a snug fit inside
the tin. A 3§8” hole is bored thru the
center of each for the core and the front
head has holes made and the vibrator fixt
on as shown in Fig. 3. The other coil head
requires a small hole for the start of the
secondary to pass out thru.

The vibrator is a 114" length of spring
from an alarm clock with a silver contact
soldered or riveted on as shown. Bend
a 34" x 54" piece of sheet iron over the
vibrator for the core to pull on. Hammer
it tight so it does not shift.

The core is formed of a bundle of soft
iron wires 3” long and 34” in diameter.
The space between the coil heads is 2 7/16".

After fitting the heads tightly on the
core, wrap three or four layers of shel-
lacked brown paper around it and wind
on the two layers of No. 24 S. C. C. wire
for the primary coil. The start of the
primary winding is brought thru hole F,
Fig. 2, and fixt to the vibrator; the end of
the winding is taken thru hole H and
then back thru K

Over the primary wind three layers of
shellacked gaper and then put on the secon-

dary which consists of eleven layers of
No. 36 enameled wire, covering this again
with a further wrapping of shellacked

paper.
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A Simple Explanation of Ohm’s Law

In Regard to Series, Parallel and Series,

arallel Battery Connections

In explaining the differences (in voltage
and current output as well as the difference
in internal resistance of cells connected in
any of the above named combinations) to
my classes, I make use of three or four
small sticks each six inches in length and
one inch square.

F6.1

25Amp

X 255 :
L T PR 77 .

O 1. S —

F16.2
eV,
256 OF
25Amp. .
F16.3 ®

One of the Best Ideas We Have Seen In
Some Time is That Suggested by Mr., Perry,
Who in His Class-Room Work, Makes Use
of Small Wooden Sticks, Each of Which
lliustrates One Unit of a Battery, With a
Given Volugpo Resistance and Current Avall-
able. By facln the Sticks In Varlous
Formations, the Relations In Different Bat-
tery Hook-Ups Are Evident at a Gilance.

Naturally, I first consider the Series con-
nection, and draw a simple sketch of three
cells thus connected, giving the data per-
taining to one of the cells, (assuming that
the others have the same characteristics).

Having made the sketch and given the

data I asked the question—What is the total F;

voltage and current output of these three
cells? Of course there appears to be some
uncertainty on the part of the boys, as can
well be expected when they really do not
know—but such a question as this is per-
fectly proper because it causes the boys to
think, and thinking is good for them. I now

1

The following is a description of a relay
reverser that will work on A.C. or D.C.
Referring to the dia, ms, base R should
be a blogt of wood 2" x 3” x ¥4”. Arma-
ture B, arm C, and catch F, are all one
piece, cut from soft tin and bent as shown,

This Simply Made ‘‘Relay Reverser” Wil
Appeal to All Experimenters and Particu-
larly to Those orking Out Problems In
Miniature Electrical Rallway Traln Control.

The Reverser May Be Placed in the Engine.

or Coal Car, 8o That the Train Can Be

Stopt and l-"evcrud By Closing, Opening,

and Closing Again,—Quickly,—the Main Sup-

ply Switch. Each Impluse Turns the Switch
Drum a Quarter of a Turn.

with the free end of B bent around nail A,
which is driven into the base R. The
ratchet wheel K, which is cut from tin,
should be 34” in dia., and soldered to axle
M. Below K is a two-section commutator

, also secured on axle M. The tin piece
G, bent as shown and fastened to the base
by screw X, serves to M ver-

By W. F. PERRY

produce the three sticks and give them the
dimensions of one of them. By placing the
sticks end to end, I ask “What is the entire
length of these three sticks?” Everybody
answers, because everybody knows. “What
is the width of this long stick.” Exactly the
same width as one stick of course. Having
thus got the boys interested, it is a very
simple matter to explain to them that the
length of one stick will demonstrate the
voltage of the single cell and also the in-
ternal resistance, while the ampere or cur-
rent output is represented by the width;
havinf; thus related these things, the sticks
are placed end to end, and thinking in the
terms of volts, current and resistance, the
boys thus can easily figure out the output of
three series connected cells. Now that the
boys can very well figure out what the out-
put of any number of these cells may be, we
move on to the next step—Parallel Con-
nection.

The connecting lines in Fig. 1 are erased
and lines drawn which represent the three
cells as connected in parallel, the same data
being used. To represent this connection
the three sticks are placed side by side. It
will be seen that the length of the sticks
remains the same as one stick-—that the
width increases three times and that the
resistance remains as the length of a single
stick, therefore the voltage output of a par-
allel combination is the same as any of the
single cells; that the current output is three
times as great and by formula the internal
resistance is the resistance of one cell di-
vided by the number of cells.

Several lessons are given to examples or
problems of this type and when it has been
thoroly mastered the third and last type
is given attention.

he sketch 5, the series-parallel combina-
tion is placed on the board as above and
the same data applied. The boys then take
a few moments for consideration of the
problem after which they are asked what
their opinions of the total output are. The
answers are often surprising and the great
majority, much out of the way. The sticks
again come into play at this point—there
being four of them instead of three, as in

ig. 6.

ﬁy relating the lengths and widths of the
sticks with the voltage-current and internal
resistance, the solution of the problem is
very simple. The total length is twice that
of one of the sticks—the total width is
twice that of one of the sticks—therefore
the total voltage output is twice that of

—
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one cell—the total current output becomes
twice that of one cell, while the total in-
ternal resistance of the combination be-
comes by formula

,II
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Several of the Wooden Stick Combinations

Used by Mr. Perry to Teach His Students

“Ohm'’s Law” In Connection With Battery

Circuits, are Here Iiliustrated. This Idea

Couid éo Used Very Nicely for *“Home
Study” as Well.

rn
R = ——; where R = Unknown Resist-
m
ance, r = resistance of one cell, n = num-
ber of cells in series and n, — the number
of cells or groups of cells in parallel, It
may be that this is an old method with
some of your readers—if not, and you have
ever the opportunity to teach any one the
methods of calculating outputs and re-
sistances of combinations of cells—just try
it.

A Cheap‘ Relay Reverser
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The Electrical Machinist

By H. WINFIELD SECOR

NO. 10—POINTERS ON IRON MAGNETIC
CIRCUITS.

HE electrical machinist naturally
meets with many problems in his
daily work concerned with the build-
ing and repair of dynamos, motors,

electric lifting magnets and various
other magnetic or electro-magnetic mechan-

[m‘#-'.%:.::'
All Iron Core Faces Should Be Machined or

Filed Perfectly Smooth to Prevent Undue
Magnetic Loss at Such Joints.

The writer has thought that some
pointers on the accuracy and general ar-
rangement and construction ol magnetic
parts, such as the cores and yokes of dyna-
mos, motors, etc., would be welcome.

Referring to Fig. 1, we see one of the
simplest cases met with in_electrical ma-
chine shop work, that comprising the aline-
ment of two magnet cores with their con-
necting yoke. On small dynamos such as
fractional horse-power machines, etc., it
does not matter so much as on larger ma-
chines, in some ways, as to whether or not
the ends of the cores are very finely
smoothed off, as well as the abutting sur-
face on the yoke. Strictly speaking, how-
ever, on the small machine the magnetic
losses are comparatively greater for a given
size of air gap or space between the abutt-
ing surface.

On all good commercial makes of dyna-
mos and motors, however, the abutting sur-
faces of cores and yokes, pole-pieces, pole-
shoes, etc., are very accurately fitted, as
even a 1/64th” air gap will mean a consider-
able loss in the magnetic power of the cir-
cuit owing to the extra magnetizing energy
required in the coils to fcice the full quota
of flux lines across the air gap. Probably
this can be better realized when it is known
that for a given size of iron core, say at
the point “X" (see Fig. 1) where the core
abutts the yoke member, that for a one
inch length of the iron only 312 ampere-
turns are required in the magnetizing field
coil, let us say. For the same dimension
core and if perchance, the core did not
abutt tightly and make a perfect fit against
the iron yoke member, but left a 1/64th inch
air gap between them, then the ampere-
turns required to force the flux called for
in the design of the machine across this
air zap would be 12.5 times that required
for one inch length of iron core, or 370
ampere-turns. For a one inch air gap, 800
times as great a magnetizing force in A. T.
would be required. In the case cited, for
forcing 80,000 lines thru annealed wrought
iron, 312 A. T. are required per inch of
length of iron core. For one inch of air
coredor gap, 24,960 A. T. would be necessi-
tated.

That is, a greater amount of ampere-
turns or magnetizing energy is required in
the coil to force tge total magnetic flux
across an air gap as short as 1/16th”, as is
required to force the total magnetic flux thru
the whole iron magnet frame. In assembling
the cast or wrought iron, or cast steel, cores
and yokes of magnet frames, steel machine

isms.

screws or bolts are invariably used, and
never brass ones, of course, except under
special conditions to be described in con-
nection with Fig. 2

Referring once more to Fig. 1, it is often
found in practise on dissemb ini a dynamo
or other maﬁnet frame that the abutting
surfaces of the magnet members have been
finisht off on a shaper, leaving a fine series
of tool lines or grooves across the surface
which is intended or at least, was intended
by the designer to form a perfect magnetic
functure with the abutting surface. Of
course such a rough finish as this is im-

roper and it is much better, when permiss-
ible, to mount the part in the lathe and turn
it down with a round nosed tool so as to
as smooth as possible, and finally
finish it off with a fine file or a good
square block and some very fine emery
paper. Or again, the surface to be finally
finisht may be very smoothly milled down
in a milling machine or vertical boring mill,
using a radial milling cutter of the finishing
type. Where small magnet members are to
be closely fitted and no machine is avail-
able, they can be filed very carefully, finish-
ing with a fine single cut file and testing
the flatness and squareness of the surface
with a small steel square from time to time.

HOW TO “INSULATE” MAGNET FRAMES.
Taking up the diagrams at Fig. 2-A and

B, we see two interesting cases where the
auxiliary iron members of motors and

dynamos had to be insulated, in the parlance.

of the electrical machinist. Of course, as
we well know, there is no insulator of mag-
netism and the only way to prevent the
magnetic flux from shunting around the
auxiliary iron bars or brackets which may
happen to abutt salient field poles, is to
space these members away from the active
poles by means of brass, fiber, zinc or gun
metal blocks in the manner shown, both
at Figs. 2-A and B.

In the case illustrated at Fig. 2-A, this
was a fan motor of which many thousands
were built in a shop, with which the writer
was connected at one time. The field frame
was ingeniously molded of cast iron with
four pole-pieces, but only two are shown
here, for simplicity. The field coils were
wound on forms, taped and slipt over the
pole-pieces, then thoroly shellacked and
painted; finally, with a little pounding into
shape with a wooden mallet, they formed
themselves so as to hold tightly in place
on the field cores, in the position shown.

The armature was of the ring type and
rotated vertically, the ceiling n?an blades
being screwed on to the bottom of the
threaded shaft. The iron supporting yoke,
which carried the ceiling support pipe or
tube, also carried the insulated brush hold-
ers. It will be noted that under each foot of

Controliing Speed of Motor by Magnetic
Shunt and “insulating” Tie Rods and Shafts
of Laminated Iron Magnet Frames.
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the malleable iron supporting goke there is
placed a one-half inch brass block, of the
same shape as the pole-piece, and measur-
ing about two inches by three quarters of

Showing How Zinc or Brass Blocks Are

Placed Between Iron Magnet Frames and

Bases, Etc., to Prevent “Shunting” the Mag-
netic Fiux.

an inch, mean dimensions. A 3" brass
machine screw, having 16 threads to the
inch, was threaded 114" into the pole-pieces
on_ either side, as shown. These were
tightened up with a large screw driver
formed by grinding the end of a large dis-
carded file to the iroper shape, so that with
the aid of a monkey wrench, these screws
could be_tightened up with plenty of pres-
sure, as if they ever vibratedp loose, the field
frame might drop and kill someone. To
prevent the brass blocks from turning, they
were pinned with a brass pin on one side
of the machine screw.

The theory of this arrangement is that
the active field flux or thegxior rtion
of it, will pass into the armature coils and
thru the armature core, and that very little
of it will leak up and thru the brass blocks,
and thus shunt around thru the iron yoke.
Of course, a brass support yoke would have
been a very good idea here, and in fact at
one time brass yokes were used, but this
material became so expensive, and for sev-
eral other reasons, that it was finally dis-
carded and the malleable iron yoke adopted
as the standard.

These fan motors are still being built in
large quantities, and the motor is rated at
about one-eighth horse-power.

Referring to Fig. 2-B, we here come into
the realm of both large and small dynamos
and motors, many of which are still
in use now. Primarily, this is the old Edi-
son type of dynamo and the electrical ma-
chinist will run into many machines of this
type on repair jobs, but very few, if any of
this form, are bgmf built today, owing to
:ihe‘large magnetic leakage inherent in this

esign.

In these machines, even in such large sizes
as several hundred horse-power, where the
pole-pieces are on the base, then it has been
necessary to place large zinc or brass blocks
under the pole-pieces and between the latter
and the base plate, for the purpose of pre-
venting the shunting of a goodly part of the
field magnet flux thru the iron base. The
writer remembers one of these machines
rated at about 100 K.W. where the zinc
blocks were 314" thick and about 8 by 10
inches in size. Of course on small ma-
chines, the measurements of the blocks are
less in proportion. In some machines of
this larger type, the builders have taken a
chance and have used steel bolts, but it is
apparent that brass screws should be used
to fasten the poles to the base frame,

(Continued on page 439)
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This department will award the following monthly prizes: First prize, $5.00; Second Prize, $3.00; Third Prize, $2.00.

The purpose of this department is to stimulate experimenters toward accomplishing new things with old a
nal idea submitted to the Editors of t‘;\ls deg F Dot
is awarded ; for the second

and for the most useful, practical and ori,
For the best idea submitted a prize of_$5.
article need not be very e
Make sketches on separate sheets.

best idea a $3.

ratus or old material,

rtment, a monthly series of prizes will be awarded.
prize, and for the third best a prize of $2.00. The
laborate, and rough sketches are sufficient. We will make the mechanical drawings. Use only one side of sheet.

Electric Bowling Alley Signal

Herewith find drawing of an electric
bowling alley ; idea is to fasten small
copper plates to the bottoms of the wooden
pins as shown. And having two contact
points to each spot, so when the pin is set
on the spot the copper plate will close
a circuit, lighting up the corresponding
light; all the lamps being attached to a
board in triangle form so as to duplicate
the way in which the pins are set up.
Should two of the ten pins not be directly
on the spot the bowler will know instantly,
as two of the ten lights on the triangle will
be out. The bowler can then tell the care-
less pin setter just what pins are not on
the spot which otherwise he could not do;
as it is not a very easy matter to see wheth-
er all the pins are directly on the spots or

FIRST PRIZE, $5.00

not. The triangle fF————
with the ten

lights set up on
a board right

P TE S PV TR e

An Ingenious
Idea for Making
an Electric
Bowlin Alle

Signal, Whic

Can Be Used In
the Home Alley.
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where the bowler |
can easily see
them.

Contributed tﬁ'l
T.SHEEHAN.
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Dynamo Bicycle Light

1 herewith submit to you a diagram of a
“Dynamo Bicycle Light.” It is easily con-
structed for a few dollars; any old battery
case will do, providing it is large enough
to accommodate a small dynamo, besides
extra battery.

A small wheel is fastened by bolts on to
the hub of the rear wheel between the two
bars, and a small leather belt runs from this
wheel to a small 4 to 6 volt dynamo.

- The dynamo should furnish about four to
six volts. A small switch is attached on the

SECOND PRIZE, $3.00

Extra h"f-({ou 1y Case

Light

o

Dynarro

A Useful Idea In Bicycle Lights.

case to control the current by either battery
power or dynamo; the battery comes in
handy when pedaling up a hill and the
wheel does not go fast.

The current then flows thru the lead wires
to your light.

Therefore, I claim that this mode of
lighting bicycle lamps is very efficient be-
cause it saves its owner a large sum of
money that he would spend for batteries.

Contributed by FRANCIS LIEGLER.

Electric Heaters—Build Your Own

I am sending you a drawing of an elec-
tric heater that I have tried out by experi-
ment to heat an ordinary-sized room, and it
will do it! It comprises an old coffee
can, square preferably, a socket, an insula-
tor or lead in tube, an attachment plug,
cord, a nitrogen bulb, and a stand which

THIRD PRIZE, $2.00

can be cut out of sheet iron or tin. See
Flﬁ;cl. To make one of those new-fangled
reflector heaters (see Fig. 2), procure a
bright tin wash basin at the ten-cent store.
A good size headlight reflector, or else a
hammered copper reflector, will serve the
purpose admirably. Next we need the heat-

Base

tod
%hh Good)

72 Reflector

oriret  “Yariable Angle
Fl6.2

Riveted
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ing coil. Old fan speed regulator resist-
ance coi)s are useful, after you have cut out
some of the wire to find out just how much
will be needed to become red hot when con-
nected to the line. A porcelain tube is im-
perative, and it can be wound with several
yards of some resistance wire, such as No.

Home-made Electric Heaters Are One of the
Simplest Devices to Make, But They Must Be
Bulit Right If They Are to Be Satisfactory,
and Especially Fire-proof. These Heating
Devices Get Pretty Hot and They Shouid Al-
ways Be So Designed as to Be Rigidly Sup-
gorted Away from All Combustible Materials.
lectric Lamp Heaters Have Been Adopted
In Many instances, and for Those Who Pre-
fer This Form of Heater There Are Special
Forms of Frosted ‘‘Heater” Lamps for Radl.
ant Heaters Avallable on the Market.

24 to 26 “Climax,” German silver, Driver-
Harris No. 193 alloy, and especially “Ca-
lido,” a very good wire which will not oxi-
dize even with a temperature in air of 2,000
degrees Fahrenheit.

Contributed by RAYMOND MATCHUN.
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SIMPLE EXPERIMENTS WITH AN
ELECTROSCOPE AND THORIUM.

Many experimenters in radio activity find
it hard to buy material for experiments in
this interesting branch of science. Below
are some experiments with substances
which are cheap and found in every labora-

tory.
l(—)ybtain a new gas mantle from your
dealer, or a broken one from home. This

W
|
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. --1of thorio

3 * s 6
Divisions
Simple Graphic Chart, Showing the Decreased
Time Required for Discharging a Golid-leaf
Electroscope, When Some Radio-active Sub-
stance Such as Thorium Is Brought into
Proximity to the Charged Members.

mantle is made up of ninety-nine per cent
thoria, oxid of thorium, and one per cent
ceria, oxid of cerium. Grind the mantle
into a powder.

Calculate the slow leak of your electro-
scope by timing its fall over two or three
divisions. Place some thoria on a piece of
paper under your electroscope. Now, no-
tice how long it takes the gold leaf to fall
two or three divisions. A very interesting
graph of this experiment may be made as
follows: Suppose the slow leak of the
electroscope is one division in six minutes.
Place this on the graph. Now under the
influence of thoria’s ionizing power, sup-
pose it falls two divisions in five minutes.
Place this on the graph and a very neat
comparison may be made between the slow
leak with and without thoria.

Thoria is decomposed easily by treating
it with sulfuric acid. Thorium sulfate can-
not be obtained from this solution because
the sulfate is very deliquescent. However,
we may obtain the white hydroxid of thor-
ium, Th(HO), by evaporating nearly all
the acid, diluting with water and adding
ammonium sulfid. This hydroxid is insol-
uble in excess of the reagent.

Filter the hydroxid and dry the residue
on the filter paper. Then test its radio-
activity and chart your results as you did
for thoria.

Now precipitate thorium carbonat from
the thorium sulfate solution, by adding so-
dium or ammonium carbonat. This is solu-
ble in excess but is precipitated on heat-
ing and allowing to stand. Filter this solu-
tion and dry the residue on filter paper.
Then test and chart the radio-activity as
before.

These three charts may be compared and
if the experiments were conducted care-
fully, they will be almost in the same

ratio.
Contributed by R. K INNES.

MULTIPLYING FEET AND
INCHES.
Contributed by Dr. W. A. Ballou, Pratt
Institute, Dept. of Mathematics.

You were doubtless told by your school
teachers that it could not be done. How-
ever, the only thing that is necessary is
the use of a third unit of square measurc
that we shall call a strip. A strip is an
area 17 X 12”, and so contains 12 square
inches or one-twelfth of a square foot.

3 ft. 6 in.
8 ft. 4 in.
sq. ft. str. sq.in.
% i
12
24 60 24

That is, 3 ft. X 8 ft. = 24 sq. ft.; 8 ft.
X 6 in. = 48 strips; 3 ft. X 4 in. = 12
strips; and 6 in. X 4 in. = 24 sq. in. But
12 strips make one square foot, so 60 strips
will make 5 square feet to be added to the
24 square feet, making 3 ft. 6 in. X 8 ft.
4 in. = 29 sq. ft. 24 sq. in.

We shall now consider an example in
which the number of strips is not an even
multiple of 12. .

2 ft. S in.
8 ft. 2 in.

sq. in.
10

sq. ft.

str.
16 40

16 4

In this case the 44 strips are divided by
12, as before, giving 3 square feet to be
added to the 16 square feet. The remain-
ing 8 strips are multiplied by 12, thus re-
ducing them to square inches. The 96
square inches so obtained are added to the
10 square inches making 106 square inches
inall. 2 ft. 5in. X 8 ft. 2 in. = 19 sq. ft.
106 sq. in.

After a little practise by this method,
feet and inches may be multiplied men-
tally. For example, the area of a table
top 3 47 X 5 10" = 19 sq., ft. 64 sq. in.

CHEMICAL ORNAMENT.

Put three inches of sand in the bottom
of a vessel such as a small glass globe,
and on the sand place some pieces of the
copper, aluminum and iron sulfates. Over
this pour a solution of one part sodium
silicate to three parts water. Let it re-
main quiet for 7 to 10 days, after which
a dense growth of the silicates will have
taken place, in many colors. Then place
a rubber tube in the globe and let a stream
of clear water pass thru the solution until
all the cloudiness has been cleared away.

Fire from Water: Put a small piece of
metal potassium in cold water and it
catches fire, it darts about and splutters
and when near an end it explodes with a
sharp detonation. In a dark room trace
with a camel’s-hair brush your name, with
water, trace this on paper and put the paper
on a piece of tin, then place a piece of the
potassium on the wet line and it will write
the name.

A little piece of phosphuret of lime
placed in water produces effects somewhat
the same as the above. It takes fire snap-
pishly, and rises in gas bubbles to surface,
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exploding on contact with the air and as-
cending in wreaths of smoke.

Saturate a lump of sugar with phos-
phorized ether, and placing it in warm wa-
ter it will become luminous in a darkened
room, and by blowing upon it brilliant and
beautiful waves of light will be seen.

Fire under Water: In a small tumbler
of water, at 140 degrees, drop two pieces of
phosphorus about the size of peas. Then
take a bladder containing oxygen, to which
is attached a long thin tube, with a stop-
cock. Press the bladder gently and as the

s reaches the phosphorus will take fire,

Iling the glass with brilliant flashes of
light darting here and there in the water.

Silver Tree: Place a soft amalgam of
silver into six parts of a solution of ni-
trate of silver, and four parts of a solution
of nitrate of mercury. A beautiful pre-
cipitation in a tree-like form is the result.

Contributed by EXWYZED.

HOME-MADE GEISSLER TUBES.

Owing to the war, the price of Geissler
tubes has advanced beyond the means of
most amateurs and the following device is
a simple substitute for the same.

A copper wire—or, much better, platinum
—is fused in one end of a glass tube which
has been bent as shown in illustration and
whose dimensions are about 8 inches long
by 34 inch in diameter. Next pour about a
half or a full teaspoon of water in the open
end and manipulate the tube until the water
is in the closed end and then rotate the
other end in a bunsen burner until the open
end gets quite small; in fact, so small that
the wire which is finally to be placed there
will just slip in and out,

Next put the end with the water in over
the burner and allow it to boil until the

Batteries
The Price of Gelssier Tubes,

as Is Well

Known, is at Present Aimost Prohibitive—

and the Present Article Dealing With a

Home-made Vacuum Tube for lllumination

on Spark Colls, Etc._,r IComn at an Opportune
me.

water is most gone, then quickly insert the
wire and fuse it there. Now then as the
tube cools the steam which filled the entire
tube will condense, leaving a vacuum in the
tube, and the result if the directions are
carefully carried out is a servieeable Geiss-
ler tube.

However, the tube must be kept in a tri-
angle shaped condition or the water will
short-circuit the high tension current.

Another much more commendable way is
to use kerosene, gasoline, etc., instead of
water, as the remaining liquid is an insula-
tor and consequently the tube may be put
in any position.

Contributed by

LAWRENCE O. DENIO.
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Latest Radio News

NEW YORK UNIVERSITY FIELD
RADIO.

HE photograph here reproduced

shows the great interest manifested

V members and visitors in the New

ork Universitiy Reserve Officers

Training Corps, members of which

are hereby seen operating a field wireless

set during the recent drills held at that in-
stitution 1n New York City.

New York University’s Field WIrolouEMomben of New York
orps

University Reserve Officers Trainin
Wireless Set During the Competmong Drilis

. T&3s to be hoped that every educational
institution in the United States will for
many years to come, follow the movement
started since the end of the World War,
and see to it that the young men which
they are training and will.- train in the en-
gineering and other lines, which are so ex-
tremely valuable to our army or navy in
wartime, are thoroly acqyainted with the
military requirements of their government.
We do_ not believe that the military
training given to members of the university
and other officers reserve corps will lead
to any undue aspirations as was the case
in_the ?ast 40 years in Germany. The
spirit of unabated Militarj apparently
there reached its maximu ut under the
conditions in which we find our own coun-
try, and in which way we DID find it,
much to our dismay when we had to de-
clare war, it is nothing short of criminal
and foolhardiness to look the facts in the
face and not train our own manhood so
that they know how to handle a gun, what
a Radio Set looks like, how submarines
may be detected and located by a simple
telegponic device, how to aim a gun so as
to hit an enemy even beyond a mountain,
the target never being seen by the gunner,
etc., on down thru the list of military tactics
and maneuvres which every army and na
man must have some knowledge of to fulfil
his duties properly. And every one offus
knows that these men cannot be trained in
a day, nor a month or even six months.

The accompanying photograph shows a
wireless telephone used as an aid to “fire
fighters.” A demonstration was recently
given in England showing how wireless
telephony can be used in connection with
fire fighting. Communication can im-
mediately be establisht between the scene
of the fire and headquarters, and additional
equipment, ambulances, doctors, etc., called
at once. This photo shows a member of
the crew talking with headquarters seven

Oéuratlng a Fleld
Heid There Recently.

miles away. A very good test, indeed.
Thanks to the high sensitivity and reliabil-
ity of the multiple stage Audion detectors
and amplifiers now available in the radio
field, such work as this can be readily car-
ried on without the huge antenna spreads
of a decade ago, elevated to considerable
heights. During the World War, it was
frequently demonstrated that radio-com-

Articles In August
“Radio News"”

Anti Capacity Winding vs. Coil Effi-
ciency By Oscar C. Roos

Japanese Radio Apparatus

A Trans-Oceanic Receiver
By F.J. Rumford

The Simplest Hook-Up—By Thos. W.
Benson and Chas. S. Wolfe

The Radiophone on Roller Chairs
By Harold Warren

Design of a Radio Receiver—Part 2
By L. M. Clement

Static Defeated!
By Arthur H. Lynch
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munication over a distance of 25 to 100
miles could be carried on accurately by
wireless, even when transmitted and re-
ceived from an antenna supported by a 15 to
20 foot mast on a radio motor truck.

Of course, the higher the antenna the
better the results obtained, generally speak-
ing. It is interesting to note in the ac-
companying photo, how the ground connec-
tion is made—this as will be seen, was
formed of two large wire masts, such as

L O0WS ITCIM ULGETWUOU & vuutsTwuvu

A Demonstration Was Glven In England Showing How Wireless
Telephony Can Be Used in Connection With Fire Flg'htlng. This
Photo Shows a Member of the Crew Talking With

eadquarters
Seven Miies Away.

fine mesh, or other metal wire mesh which
is placed on damp ground, or on grass or
other vegetation, whenever possible.

It is also interesting to recollect that very
excellent results were obtained some time
ago by American radio engineers who made
tests with aerial wires laid on the ground,
which worked particularly well laid on
grass, owing to the fact that a first class
connection with the earth was then estab-
lished. In using the antenna wires laid on
the ground, the regular earth connection
was generally employed, the ground wire
being connected to an iron stake driven into
the earth, or else to some earthed pipes sys-
tem. Messages were transmitted over short
distances successfully in this manner, using
no elevated antenna whatever, and recep-
tion was carried on over distances of sev-
eral hundred miles.

Later improvements, as carried out by
Dr. James Harris Rogers and other radio
investigators have brought to light the fact
that ground antennae—either those laid on
the ground or else buried under the
ground—will do equally as good work, and
in some cases give even better results, than
the aerial elevated at a great height. One
of the big outstanding features of the
ground antenna, whether of the surface or
buried type, is that radio reception may be
carried on thru a very severe static and in
fact in thunder-storms, which is practically
impossible with other radio antennae.
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Wireless Telephony on

Shipboard

FEW years ago, the wireless tele-

phone was thought to be merely a

delicate laboratory apparatus, re-

quiring the very finest operating

condmons for its successful opera-
tion, but the accompanying photographs
show to what an extent the practicability
of the radiophone has been carried.

The first picture shows a recent arrival
in the United States, the S. S. Ulua of the
United Fruit Line, often called the “Float-
ing Palace” of the Great White Fleet,—
which recently arrived in New York
Harbor on its maiden voyage, equipt with
the new wireless telephone shown in one
of the accompanying photographs.

The photo showing the radio telephone
ag paratus installed in the wxreless cabin on

ipboard, shows one of the passengers
while out at sea, talking to his ﬁew -York
office, by means of the wireless telephone.

RADIO SET THAT SENT PRESIDENT'S
EPOCHAL MESSAGE.

A wireless set which for the first time
made tclephoning from sea possible and
which sent President Wilson’s historic mes-
sage across the water to Washington is
now in the research laboratory of the Gen-
eral Electric Company at Schenectady
where it was developed by J. H. Payne, Jr.,
a 26-year old radio expert who was called
from college to help the company to serve
the government durmg the war. The labo-
ratory group with ‘which he worked did
much toward making wireless telephony
possible between aircraft, by cutting the
size and weight of the equipment in half.

Photo In Lower Right Po-
sition Shows the Wireless
Telephone installation on
the 8. 8. “George Wash-
In on,” by eans of
Which President Wiison
Was Enabled to Tailk
Across the Atlantic
Ocean to Wlnhlngton, D.
C. When the *“George
Washington” was 1
Miles from Bar Harbor,
Me., Homeward Bound,
This Set Successfull
Transmitted Phonograp
Music so Distinctly That
Sallors in Bar arbor
Danced to It. The Set
included a Large Bank of
“Plloton’” Vacuum Tubes,
Which, When Connected
Together, Enable a Large
Amount of Ene?y to
Easily Controll by the
Voice.

two round trips during
which not only was the
set improved to meet
varying weather but it
was duplexed with a pair
of antennas on board
ship and a similar pair
at the naval radio station
in New Brunswick, so
that messages could be
sent and received just as
they are over an ordi-
nary telephone without
switching, as had pre-
viously been necessary.

On the return lap of
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[r. Payne, over a dis-
May 4, 1919, sent the
sage ever forwarded
ad: “From U. S. S.
ia Otter Clnﬁs. Me. 4.
72d, N. Y. Expect to
. Love. Slgned Ted.
llowing day Secretary
‘as aboard, put on the
om a point 200 miles
o Asst. Secretary of
»osevelt in Washing-
the conversation pro-
wer an ordinary tele-

e outfit returned to
France with the
ship to bring
President Wilson
home from the

ce conference.

e George Wash-
ington left Brest
June 29. When the
ship was 1,000 miles
from Bar Harbor,
Mp.,ed thehset trlnsl;
mitted phonograp
music so distf:::tly
that sailors in Bar
Harbor dancedtoit.

However, on
July 8, just as the
Atlantic fleet was
greeting the George
Washington off
New York, the
epoch marking of-
ficial conversation
was successfully
held with Secre-
tary Roosevelt in
Washington and
the President
“Was delighted.”

Photo Courtesy of General Electric Co.
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AUDION

'N our March issue we publisht a lett.

from Dy. Lee de Forest, as well as

communication from R. A. Travers .
Washington Island, which is in the Soui
Seas. Mr. Travers had sent Dr. de Fore
an audion bulb which had beenm wash:
ashore after bobbing over a coral reef, te
minating dis voyage of many thousan
miles.

Dr. de Forest was so imprest by the wos
derful pilgrimage of this little world was
derer that he suggested to us that the occ
sion should be duly commemorated by
fitting poem to the little adventurer. F
accordingly thought the sum of $25.(
wownld be small indeed as the price of a b
fitting monument to our emdearing hero.

But we were indeed surprised as to t}
quality and quantity of the poems sul

$25.00 Prise Winning Audion Poem
FLOTSAM.

“Where should this music be? I' the ai
or the earth?
It sounds no more—and sure it waits upc
Some god of the island.”
—The Tempest, I, ii.

AVE-borne, a fragile thing of gla:
and wire,
Past the grim reefs that guard
lonely land,
The Audion drifted. Balked of its desir
The sp;‘nt sea washed it on the lev
san

The island took it to her warm embrace;
The ﬁalm-trees looked and wonderec
“Hail, shipmate!
What wanderer are thou that the swift
sea-race .
Brings to our isle, sun-lit and desolate?”

The power that laughs at space was vibrant
ere;
Around the wanderer grew the wires
again; .
Answer came in the song of upper air—
The new-born Aerial of space-conq’ring
men: ’

“My thin-faced master was a god to me,
Intent, deft - fingered, author of my
breath
And my quick hearing—yet the ruthless sea
Took him, and tost me to a life in death.

Wrenched from my place, deaf, blinded,
flung aside,
Woudering ever as I drifted why
I cowld not have gone down at that same

Wlse:k.my god sank—to die as captains -

their post—dying before reply
mcms sgnking |—Now for me
- - " ihe while

No -save of escape from memory,

| on this murmurous, fair Pacific

C&"“ by Kemper Hammond Broadus.

Still
Could

.ot -3pcaal Homnorable Mention
TO}!“A’UDION WASHED ASHORE.

Onlw‘nndeter washed ashore, on the
X of a white sand key,
Wheré warm night wind comes softly
in ming sea.
Only' & wanderer stranded, where the
- palm trees sway,
ButI

e spell of the Southern Cross
beard the wanderer say:—

cans eyl

“I thrilled to the touch of my master’s
hands, and the tidings that came from

afar,
While the old tramp steamer throbbed
-along, 'neath the cloud-dimmed North-

ern Star.

I hearked to the battle cruisers speak to
their lean destroyer pack,

Where the thudding depth bombs marked
the end of a cornered U-boat’s track.

I heard the dreadnaughts’ steel-tight tow-
ers, where the static glimmess clung,

While the hurricane droned thru the phos-
phor - bronze with the lay that the
storm-god sung. :

And I heard my masters call relief, ere I
sunk in the surging brine

On the black, black day that we flung our
bow on the horns of a floating mine.

The swirling maelstrom sent me free when
the bursting boilers blew, .

And I went a thousand weary leagues, ere

I wandered here to you. |

Ah, me, my masters wander still, where

the cold ooze currents stream,

And the dead men go their silent ways,

where the ghost-fire fishes gleam.

And thus I speak, while the: moon is
white, and the Southern Cross is high,

That the world may know_that my masters
died as the Wireless Men can die!”

Composed by Walter W. Stephen.

!
2nd Honorable Mention
THE WANDERER.'

O little Audion, that sailed across the
mighty sea,

A wondrous tale of wandering, you could
reveal to me;

It may be by some careless hand that you
were cast aside—
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ARDS

re were no less than four hun-
%t glowing tribute to our
aders. Dr. de Forest wgs
t the arduous task of picking

m being ome of our great in-
ventors, Dr. de Forest is
also a poet of no mean qc-
complishments; his selac-
tions printed hercwith
prove this sufficiently.

We can, of course, hot
print all of the really good
poems submitted—but we
are making room for the
nine best omes. The bgl-
ance will appear in :}e
September mumber. We
know you will enjoy them.
—EbiToR.

LT SR RN NI ST 11

in_the sands until, you drifted
: tide.

lant ship, perhaps, yours was
g glow .
men’s. hearts aflame witthape
all around was woe! v
o their “S O S” did someope
save? :

rou left, alone, to chant—the
of the brave?

know, nor can we tell, if tide

est bore

bulb, so far from home, uppn
ck-bound shore;

n fancy countless days, you
. the ships go by—

, ilrcly idle drifting spent, beneath
sky.

You often found a shining path, made by
the moonbeam, bright—
You loved the silver stars that gleamed,

all thru the dreary night; :
They seemed to be like comrades, theye,

up yonder, in the blue— :
Who shared the hours of loneliness, and

longed to comfort you! :

Sometimes, by angry billows tost, in mo-
ments fraught with fear—

You trembled at the thunder crash, and
deemed the end was near. .
You mirrored every lightning flash, that

rent black clouds in twain,
And wondered if your fragile bark, would
stand the angl strain | .

Yet, spite of storm and sore distress, your
courage did not fail; :

The sunshine always came again, and yqu
forgot the gale. :

Urged on by strange, resistless force, y(’u
westward sailed, to where

Three thousand miles, or more away, the
coral reefs, lie bare.

O weary little wanderer,
is o’er. .

Your message from that distant isle,
sounds clearer than before.

You tell of power, unseen, unknown, a
watchfulness Divine—

For all the world, a code, a creed. A ten-
der loving sign.

your journey, nqw

That, whereso’'er our paths may lead,
though veiled in mystery—

The end will find us, safe at last; the voy-
age—memory.

Beyond the wind, and waves, we rest, con-
tent, because—we know »

The Master’s touch, will bring the thrill,
the Light of Long Ago! .

Composed by EmilSv6Metcalf,
(Continued on page 456)

2 adireLy. .

.
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A War-Time Radio Detective

Part IV

By PIERRE H. BOUCHERON

FINAL RECITAL OF A MOBILE SPY SIGNALING OUTFIT

Down at the office of the L. C. D. they
will tell you of the many startling cases
which involved enemy spy systems having
a strong radio background. Some may even
rant about the baffling exploits of the “three
musketeer spies” who had devised a system

. where, from scveral vantage points close to
the huge Sperry Gyroscope Plant, stromg
magnetic waves had been “focused” upon

the building in such a manner as to dis-
able delicate testing instruments, thus effec-
tively curtailing the production of much
needed war apparatus. They will also tell
you about many other strange and equally
fantdstic incidents. But I have it from
very good authority that these wild and
woolly smpossibilities were in many in-
stances the product of fertile imaginations.

As a matter of fact the most interesting
cases entasling comsiderable time and ex-
pense n their solving, and which secured
the most official motice, turned out to be
some of the simplest and harmless happen-
ings which were either coincidences or ab-
solute false alarms. Judging purely from
a matter of interest and narration, however,
these proved to be the ones most worthy
of recital for they involved the many char-
acteristics which go toward making human
nature the greatest of all scientific study
and observation.

For that reason I might go on and rave
indefinitely abowt innumcrable cases, every
one of ‘them distinct from each other in its
makc-&and origin. Then, possibly, after
the BORING point had been reached, the
tables might be turncd on me whereby the
pursuer would become the pursued and
countless numbers of otherwise gentcel
readers would track me to my lair, destroy
my trusty typewriter and thus effectively
put an_end to these yarns. As I have no
wish that this occur, I respectfully snvite
your ‘attention to the following wind-up
story:

THE RADIO MYSTERY STARTS.

NE day, a middle-aged and much
-excited gentleman dashed into the
office, and for more than an hour
was closeted with our chief. He
had no sooner left when a col-
league and myself were called in and a
hurried conference held concerning the fol-

lowing very strange and interesting case.

The gentleman, who by the way was a
very prominent lawyer of New York City,
had been visiting friends in Long Island
by automobile and upon returning had stopt
at a roadhouse near Babylon for some re-
freshment. He gave his order to the
waiter and in a short time this worthy re-
turned and was in the act of arranging

¢, . . Suddenly and Without the Siightest
Warning, the Spy’s Right Foot Shot Out and
Landed Squarely on the Chest of the Lawyer
.« . Knocking Him Down . . . a Few Sec-
onds Later the Purr of the Motor Was Heard
and the Car Went Speeding Down the Road.”

things on the table when another waiter
came up to him rather hurriedly and speak-
ing in a low tone said in French, “La voiture
vient de retourner,” meaning, “the carriage
has returned.” The first waiter thereupon
turned rather quickly and said, “Trés bien”
(very well), then, as if an afterthought
had struck him, remarked, Faisez attention,
je vous ait déja dit que vous parlez trop
fort” (be careful, I have already told you
that you speak too loud).

Now it happened that altho the above
conversation had been carried on in mono-
tones, the lawyer, who had spent the early
part of his youth in France and who later
on in life had made frequent visits there,
was therefore well conversant with the
French language and readily heard and
understood what had been said. Incidental-
ly he noted a decided Teutonic accent in the
speech of the would-be French waiters.
The lawyer had kept up a bantering talk
with his companion while the incident had
taken place and now purposely continued
to do so in the hope that the waiters would
say more. Nothing further was said, how-
ever, and the two waiters departed towards
the back part of the room.

Ordinarily, an incident of this kind might
have past unnoticed, particularly in a public
restaurant, as it is a well-knawn fact that
many waiters in metropolitan districts speak
French and German as well as English.
In fact, many will proudly tell you that in
their European travels they have waited
upon this and that prime minister, General
So- and So and even King Whosthis. But
in this case the lawyer wondered why these
two individuals hady used French when they
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were so evidently of German origin. Was
it that English was not secretive enough
and could have been too readily understood
by chance persons sitting nearby, or was it
that French had been employed because it
offered less possibility of its being under-
stood and at the same time could heard
by other persons without exciting suspicion?
It would seem logical, of course, not to re-
sort to German during the general suspicion
of war-time, which is a language recogniz-
able even by persons not able to speak or
understand it. These things, coupled with
the rather unusual remarks of the two
waiters, caused the lawyer to decide that
here was something going on which was
evidently not meant or planned as an event
to be heralded from nearby housetops.

He spoke to his companion about the
matter and explained to him what had been
said, whereupon they decided to call for
the waiter in order to observe him at close
range. The headwaiter dispatched some-
one to the internal regions and after a con-
siderable period of time a strange and en-
tirely new servant came who made haste
to explain that our first waiter had “gone
off watch” and that he would be pleased to
attend to their further wants. In view of
what had gone on this sounded exceedingly
unconvincing and unsatisfactory, to say the
least. When waiter number three had been
sent for two additional highballs (alas,
reader, this all happened before July, 1919!)
it occurred to the lawyer that it might not
be a bad idea to stroll outdoors and en-
deavor to obtain a close view of the “car-
riage,” if such it be, referred to by the two
pseudo-Frenchmen.

THE RADIO TRUCK DISCOVERED.

Outdoors, however, 'nothing unusual
seemed to be going on. There was, of
course, a considerable number of automo-
biles parked within the immediate vicinity,
for that particular roadhouse happened to
be a rather popular one, but none of them
seemed particularly interesting. The lawyer
walked about the place for a while, then
finally decided to explore what appeared
to be a small driveway leading to the back
of the inn and which seemed to reach out
toward considerable shrubbery and trees.
After walking for a short space he sud-
denly heard the chug chug of an automobile
motor and upon nearing the direction from
which the sound came saw a large motor
truck with canvas cover similar to the huge
army motor-lorries. From the top of the
machine and reaching thru the canvas
covering was evidently a collapsible mast
of several sections. Upon approaching
nearer he noticed one of the canvas flaps
had been opened which gave a fairly good
view of what was going on inside. A con-
siderable number of bu%ky instruments and
a small table or shelf could easily be seen,
over which sat two men intently interested
in a certain piece of machinery. The whir
of a high-speed motor could now also be
plainly heard above the roar of the auto
engine and intermingled with this whir were
intermittent hissing noises which sounded
very much like escaping steam. The lawyer
thought these activities rather unusual in
this section, for the outfit, which evidently
was a portable or transient radio signaling
unit, could hardly be connected with the
army signal corps or any other authorized
and official organization, particularly in
view of the fact that the two men were not
drest in uniform of any kind, being
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Science and Invention for August, 1920

clothed in rather unkempt civilian attire.
From his point of vantage he continued to
observe the strange couple and their ac-
tivities, being at this point a considerable
distance from the main road. For the time
being he did not know just what to do in
order to confirm his suspicions. To go back
to his friend and explain the situation with
a view of further investigation would have
meant that by the time he would return,
the traveling plant might have decampt to
parts unknown. On the other hand, the
outfit might possibly be part of a Govern-
ment signal unit operated by civilians for
the purpose of test communication or re-
search work, and it would be placing him-
self in a ridiculous position to attempt to
report it or interfere should this prove to
be the case.

The best plan, therefore, was to walk
up to the two men and under the guise of
a curious inn guest wandering about for
some fresh air, nonchalantly step up and
ask questions. He shortly reached the
rear part of the auto truck but the men
having their backs to him did not become
aware of his presence immediately and this
fact gave him the opportunity to better ob-
serve and study-the contents of the car and
its occupants. A small portable drop lamp
of the storage battery type hung from the
top of the car and thus by its fairly bright
light could be seen the entire interior.
Altho the lawyer was not well versed in
radio matters, his general knowledge of
the subject, however, enabled him to recog-
nize the installation and its purpose with
reasonable ccrtainty.

Judging from the general arrangement
of the car, it had evidently been designed
for extended trips and constant travel. On
one side was a settee or couch, the base of
which probably contained storage cells and
tools. One of the men was making some
sort of adjustment to one of the running
pieces of apparatus while the other was sit-
ting on a camp stool and, with the familiar
head telephones common to radio signaling
outfits, seemed to be “listening in.” Finally
the noise of the machine must have been

phernalia coupled with the rather impromptu
way of the versatile waiter in disposing of
curious onlookers, proved beyond a doubt
that the car and its occupants were engaged
in an illegal activity having to do with some
sort of spy communication system. Under
the circumstances the most logical thing to
do was to personally report the matter to
the Government officials directly interested
in investigations of this nature.

That was the substance of the story which
the lawyer had related to our chief and
which we two were now familiar with. The
case was gone over very carefully and it
was finally decided that enemy agencies
were engaged in seeking and transmitting
information to Possible submarines lurking
off the coast of Long Island, and that in
order to do this in a way which would be
hard to detect, they had resorted to the
novel use of the traveling radio installation
previously described. Moreover, this fact
was shortly confirmed when upon inquiry
it was learned that neither the Army nor
Navy had any portable units of this type
operating in that vicinity under circum-
stances as previously related.

SUSPICIOUS RADIO SIGNALS

Incidentally, it was recalled that several
of the Government radio stations on Long
Island as well as those in Brooklyn had re-
cently heard signals which sounded rather
suspicious. These operated on a wavelength
slightly above 700 meters, with a constantly
fluctuating frequency, that is to say, gave
the impression of emanating from a port-
able motor-generator unit, similar to those
employed by the Army Signal Corps. Some
types have hand-operated motor-generators
whereupon as soon as the operator presses
the key of the transmitting circuit the be-
ginning of a dash will have a frequency
somewhere around 800 cycles but will im-
mediately drop down to perhaps 400. This
characteristic will give a somewhat fantastic
sound to long series of dots and dashes. It
was also recalled that these particular sig-
nals had no real sequence, being composed
mostly of intermingled numerals and letters.

too much for him for he reached over and Th

stopt the motor. It was at this moment that
the nearest man slowly turned his head as
if sensing the immediate presence of some
one. The lawyer was somewhat startled for
the man was no other than the late ver-
satile waiter. He looked surprised for a
moment then rather abruptly asked what
was wanted.

“Nothing,” replied the lawyer, “just walk-
ing around for a little air. What kind of an
outfit is this you have here?”

The man had gotten up from his position
and slowly walked to the end of the car and
stood up above the lawyer looking down at
him and studying his face when suddenly,
and without tﬁe slightest warning, his right
foot shot out from its elevated position and
landed squarely on the chest of the lawyer
with great force knocking him down and
for the moment stunning him out of his
wits. A few seconds later, the purr of the
motor was heard once more, the canvas flap
was drawn down tightly, thereby excluding
all light, the car lurched forward and in
less time than it takes to tell was speedin,
down the by-road at a considerable rate o
speed where it was soon lost in the darkness.

After recoverin% from his surprise and
astonishment the lawyer got up and since
pursuit was out of the question, slowly
walked back to the inn. He had not thought
it wise to make a hullabaloo of the incident
to any one in the place, but instead went di-
rectly to his friend who had been patiently
waiting for him. The lawyer sat down and
related what had just occurred, whereupon
the two decided that to attempt to report or
phone the matter from this locality would
probably not be a wise step. One thing was
certain, the first strange conversation of the
two waiters, the motor lorrie and its para-

ani' Army or Navy signal codes or ciphers.
t was, therefore, very logical to infer
that these strange and suspicious signals
probably originated with the traveling radio
station. This fact had been confirmed by
resultant radio compass bearings which gave
greatly varying positions every time they
were intercepted. The regular means of in-
vestigating signals of unknown origin de-
cidedly could not be employed in this in-
stance, for it was recognized that we were
dealing with persons who had made a close
study of American communication systems,
and that they were experts in the art of
eluding detection. This case would there-
fore entail a different procedy would

. CHNCol
.
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necessitate the employment of many men as
compared with the usual cases which could
easily be covered by one or two investiga-
tors. The plan decided upon, therefore, was
to erect several radio compass listening-in
stations in the vicinity of Bay Shore, Baby-
lon, Amityville and other points further east
on the island. These stations were to main-
tain a constant “watch” and immediately
upon securing approximate bearings of any
unrecognizable or suspicious signals, report
them to another body of men furnished with
automobiles whose duty it would be to im-
mediately dash out to the suspected spots
and endeavor to corral the strange acting
motor truck. This was the substance of the
proposed operations. Incidentally, we were
told to “work fast,” for, since ther~ were
many military and naval establishments on
Long Island it would not do to have their
activities ascertained and reported to enemy
intelligence systems for any length of time
without resulting in possible dangerous con-
sequences.

Naval intelligence men were accordingly
dispatched to their individual points of van-
tage and the above-mentioned portable radio
compasses were set up at the most advan-
tageous sections. My good friend and co-
worker J. T. H. and myself sallied forth to
win recognition and fame on this latest ex-
ploit which certainly did promise interesting
developments.

A MERRY CHASE

Days rolled by, then weeks which were -

filled with some most breathless and intense
moments. Excitement was the order of the
day. At any hour of the day and night our
radio compass operators would report bear-
ings on suspicious signals whereupon we
would spurt to the given spots only to find
our birds had flown. This was to be ex-
pected, of course, for the very act of the
radio spies in using the traveling outfit was
designed to evade all possible detection by
means of the radio compass. We hoped,
however, that we would eventually run across

#. . . Lo and Behold, There In the Center

of the Cleared Space Was a Large Mass of

Twisted Steel and Charred Wood. . . . Was

This the Spy Radlo Truck Discovered at
Last—But Too Late?”

the motor lorrie, for our system was such
that with the great number of men now
working on the case such a large truck
could not evade us much longer. Not only
that, but we were working in connection
with the Army so that possible disguise or
camouflage on the part of the truck could
have been readily detected. The great dis-
adwantage was that our activities might
(Continued on page 457)
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MAGNAVOX BOOSTS RADIO

W T was by means of Magavox telemeg-
afones that Lieut. Herbert E. Metcalf,
3,000 feet overhead, startled the city
of Washington on April 21, 1919, by

. reading, via radio, President Wilson's
Victory Loan message from an airplane in
flight. The voice was distinctly heard by
20,000 people below. This feat was accom-
plisht thru the installation of Magnavox
sound-amplifying apparatus in front of the
Treasury Department Building. Every
word uttered by the army officer in his
radio-telephone was caught and swelled in
volume b{ the telemegafones below, until
pfr‘ﬁns blocks away could hear the message
plainly.

Now comes the complete Radio Telemeg-
afone, which enables radio operators to do
without their head-sets and hear every or-
dinary signal easily by means of a telemeg-
afone standing on the receiving table,

There are at present manufactured two
forms of sound-amplifying apparatus. These
are: The radio telemegafone, Type R-1 or
R-2, as described below, and the voice and
music telemegafone, MV-1, illustrated at
Fig. 1, herewith.

e radio telemegafone, equipt with both
head-set and horn, 1s designed particularly
for use by the following: Commercial sta-
tions, ships, technical schools and colleges,
experimental radio stations, radio amateurs,
radio-apparatus manufacturers. This type
of telemegafone will appeal strongly to
radio engineers, operators and manufactur-
ers, use:

With the telemegafone standing on the
receiving table, an operator can read signals
as plainly as he can those that ordinarily
come thru head-receivers. With the Mag-
navox telemegafone’s head-set attached he
can easily read weak signals. The gain in
comfort to the operator by using the tele-
:lnegafonc for ordinary signals is self-evi-

ent.

By using proper current-amplifying appa-
ratus, any signals can be amplified and re-
produced thru the telemegafone to a volume
too great to be adequately measured or even
estimated. In fact, signals can be heard
thousands of feet from the horm!

SIGNALS

When extremely loud re-
production is desired, the
radio telemegafone type R-2
is recommended, with its
wooden horn having a
mouth 22 inches in diame-
ter. This type is identical
with the R-1, save in this
feature. It gives the maxi-
mum clearness for distribut-
ing sound to outdoor audi-
ences or in a large audito-
rium. Either the type R-1
or type R-2 may be used
with a one- or two-stage
audion amplifier of the type
used with most radio receiv-
ing sets, or it may be used
with more elaborate ampli-
fying apparatus according
to the degree of loudness
desired. The makers of the
Magnavox supply when de-
sired a three-stage audio
frequency amplifier with
two tubes in each stage.

This amplifier is particu-
larly adapted for use in con-
nection with Magnavox
telemegafones.

This type radio set con-
sists of : One telemegafone,
one metal horn, 17 inches
long with mouth 6 inches in
diameter, one listening tube

headset, one special step-down induction
coil and battery switch, mounted on base
with telemegafone.

A six-volt storage battery is required to
furnish current to emergize the powerful
electro-magnet of the telemegafone. e
leads from the battery are connected to
terminals marked B-B in Fig. 3, which in
turn are connected to the field coil of the
telemegafone.

The electro-dynamic principle has in the
past superseded the electro-magnetic prin-
ciple in almost every form of electrical ap-
paratus employed for the transformation of
electrical energy into mechanical energy.

The startling results obtained with Magna-
vox dynamic receivers indicate that this type
is destined rapidly to supersede the com-
monly used electro-magnetic or Bell type of
receiver.
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The telemegafone (distant megaphone),
which is the name given the Magnavox
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sists of an ironclad electro-magnet pro-
vided with a narrow circular airgap in
which exists a_dense magnetic field. A cir-
cular-shaped, light, movable coil is sus-
pended in this airgap and is firmly attached
to the diafram enclosed in the sound box.
When the variable currents flow thru the
movable diafram coil it will move in accord-
ance with the characteristics of the incom-
ing variable currents. The diafram, being
firmly attached to the coil, will reproduce
the signals. (See Fig. 3.)

The construction of the electro-dynamic
receiver permits the diafram to move as far
as the natural resiliency of its material will
permit. (German silver or phosphor bronze
diaframs are suitable.)

The diafram in an electro-magnet or Bell
type of receiver can vibrate only up to the
point where it will begin to strike the pole-
pieces. If the pole-pieces are removed fur-
ther from the diafram the receiver will

" rapidly lose in sensitiveness. (See curve,

Fl%hZ.) .

e receiving coil of the telemegafone is
wound so as to have a direct-current resis-
tance of about ten ohms. This necessitates
the use of a special step-down transformer
or induction coil. The step-down coil, which
is used in the R-1 or R-2 set in connection
with a type LS-2 telemegafone, is wound
in sections to decrease the capacity effect of
the coil. The primary winding, which is
connected to the terminals marked A-A in
Fig. 3, and from there connected to the
radio-receiving apparatus, is wound with
about 1500 ohms, direct-current resistance,
of No. 35 B. & S. gauge insulated copper
wire, wound in nine sections.

The secondary winding is connected to
the light movable coil of the telemegafone
and is comparatively short. It is wound with
No. 22 wire in six sections. The length of
the secondary winding is such that maxi-
mum effect is obtai in the telemegafone.
The instrument shown at Fig. 1 is intended
for amplifying the spoken voice or phono-
graph music, but resembles identically in
principle the radio type.

" www americanradiohistorv com
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The Hanover Scientific Club

EREWITH we, members of the

Hanover (Pemnsylvania) Scientific

Club, submit a brief description of

our club and experimental labora-
. tory. Our laboratory is in the
largest building and in the heart of Han-
over, Pa. We have ample room for all of
our members which at present number nine
active and three honorary.

In the large photograph can be seen some
of the members engaged in experimental
research. On the right-hand side are work
benches, which are occupied by members
studying chemistry. Each bench is fur-
nisht with a gas and electric outlet and
a large drawer in which their smaller ap-
aratus and miscellaneous parts are kept.

ch member also has a separate locker
to keep his larger apparatus and belongings
in. In the center is a table which is used
by those members experimenting in elec-
tricity. The small motion-picture machine
on the left-hand corner of the table, with
its films, is used for lecture work and gen-
eral amusement. The antenna under the
table is in readiness to be strung between
the two large towers on the roof of the
five-story building. On the table can be
seen Oudin coils, Leyden jars, interrupters,
spark coils and transformers, storage bat-
teries, wireless parts, magnetos, generators
and everything a live experimenter needs.
The table is also equipt with drawers in
which the usual “junk” is kept. In the rear
left-hand corner of the second photo is the
wireless table with its long tuning coils
and transformers and couplers. In the ex-
treme end of this view appears the reading

table and library room, which is formed by
drawing the curtains together.
of many descriptions are found on the
shelves just above the table, The Evrec-
TRICAL EXPERIMENTER (Science and Inven-
tion) and the Radio News are among the
most popular magazines.

In the third photo, on the right-hand side,
is the vapor hood used by the electro-chem-
ical students in gas experiments. This sink
is equipt with hot and cold water-and gas
and a large basin for draining the water.
In front of the fireproof door stands the
president (right) and the vice-president
(left). The switchboard along the wall
controls all current in the laboratory, both
alternating and direct 110 and 220 volts.
On the window in the rear is a motor-gen-
erator used for special direct current work
and battery charging. The shelves on the

Text-books f

SPECIAL LABORATORY PRIZE
CONTEST.

As announced some months ago, we
stated that for speclal experimental
laboratory photos and descriptions an
extra Indu t or sp ! ize
would be offered. This month, we have
pleasure In prnentlnr an exception-
ally fine experimentai laboratory 8roug.
THE HANOVER SCIENTIFIC CLUB.
We hope to receive more of these com-
plete laboratory write-ups every month
and shall offer a cash prize of 010.06
for the best description, accompanied
by photos, submitted.- -

Send pﬁotoo and descriptions to
Editor of ‘‘Speclali Laboratory Prize
Contest.” .
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left contains any kind of electrical junk
rom a binding post to a polarized relay,
and such raw material as zinc, copper, iron,
lead and aluminum sheets. Meetings are
held every Thursday, all chartered mem-
bers have keys and entrance can be had at
any time. The students in chemistry are
under the supervision of a college profes-
sor and regular progressive lessons are
iven. A Wireless Class has recently been
ormed.

The plan of effecting the organization in
every town and city of all the scientifically
inclined young men, is a most commendable
one and one that merits and invariably does
receive, the full support of the local offi-
cers of the municipal and town govern-
ments. Among the many other features re-
sulting from the banding together of a
number of young men interested in similar
ideas, we find the following:

In the first place, a club such as this can
always purchase material and instruments
when necessary beyond the reach of the
average e):rerimenter, and which apparatus
is frequently very necessary and important,
in order to carry out certain research
problems.

But aside from this, there are many other
educational and intellectual features con-
nected with any whole-hearted organization
where each one of the students strives to
do his best and the utmost to build up a
solid feeling of brotherhood.

Any reader wishing to communicate with
the club should address E. ﬁl J. Gobrecht,
President, Hanover Scientific Club, Boys

Club Bldg., Hanover, Pa.
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Our Amateur Laboratory Contest is open to all readers, whether subscribers or not. The photos are judged for best arrangement and efficiency
of the apparatus. To increase the interest of this department we make it a rule not to publish photos of apparatus unaccompanied by that of"the owner.
Dark g)lotos referred to light-toned ones. We pay $5.00 each month for the best photo or photos and $2.00 to each “Honorable Mention. Address
the Editor, “With the Amateurs” Dept.
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- What To Invent

BOLL WEEVIL ERADICATOR.

WENTY-EIGHT years ago in the
year of 1892, some little fly-like bugs
flew over the Rio Grande from Mex-
ico and settled themselves down in
the Texas cotton fields nearest the
border. For several years thereafter they

Find a Good

were content in raising a few million chil-
dren on the valued cotton plants, but as
their flock of descendants increased faster
than even they first dared to anticipate,
new and larger fields of cotton became
necessary to maintain them, so every year
thereafter a few million children moved
further North until today they are a very
serious pest all over the Southern cotton
growing states.

Under favorable conditions it is about
one dozen days from egg to mature weevil.
In a season, which is about three summer
months, one pair of weevils can give birth
to over 10,000,000. They can go six months
without food if necessary. The weevil is
one-fourth inch long and has wings like
the familiar house-fly. The female weevil
lays eggs in the fruit of the cotton f*)lamt.
She bores a small hole in the pod or flower
of the plant with her nose, then reverses
ends and deposits an egg in the hole. This
egg hatches into a little worm in about
three days. This worm or infant weevil
eats the delicate cotton boll, which is not
matured, and here is where the great dam-
age to the valuable crop is done.

Millions of dollars worth of cotton is
destroyed each year by these parasites, and
strange as it may seem, even our greatcst
scientists have been unable to cope with
them. Numerous schemes for their elimi-
nation have been offered without success.
This year they promise to prove more de-
structive_than ever. Recently the United
States Department of Agriculture an-
nounced years of experiments have shown
that dusting the fields with “calcium arsen-
ate” is the only way to stop the weevil.
The Government says that “calcium arsen-
ate” is the only means by which to poison
them. However, this preparation 1s not
successful fq preventing over ten per cent
of the weevils’ destruction of the cotton.

Some other plan or device must be forth-
cpming soon or within a few years cotton
growing will be impossible—and this means
a calamity.

The peculiar feeding habits of the weevil
makes it difficult to reach his vital spot
with poisons. The punctures the female
weevil makes in the square and boll of the

* leaves supp(lly

By JAY G. HOBSON

cotton plant to eat the tender tissues there-
in and to lay eggs, kills the plant.

Because this tender part of the plant is
covered with tougher tissues which the
weevil don't eat, it is impossible to inject
the poison into the pod, or flower, without
spoiling the cotton at maturity.

One important thing the Government
learned was that the weevil drinks lots of
water. Dew drops and other water on the
his aqua pura. Working with
this in mind, scientists began to experiment
with spraying poisons in powder form over
the plants which would mix with the mois-
tures. When the weevil drank the liquid
the poison would kill them. But so far this
method has failed to produce the desired
result because the poison employed is not
the preparation required to eradicate the
pest. Some other means must be found
very soon to save the cotton.

The inventor who can bring forth a rea-
sonable preparation, a plan, a device or
process that will eliminate the weevil can
soon enjoy world-wide fame and fortune.
Most any of the cotton growing states
would gladly pay one million dollars for a
sure eradication, because many times more
than this amount is lost yearly from the
ravages of the weevil,

To be sure, it is a tremendous achieve-
ment, but 1 am confident before long some
American inventor will solve the problem.
It appears to me the logical plan to follow
is for some proper chemical, rather than
mechanical, as the weevils are not attracted
at night by bright lights, like other insects,
and they are too small to be caught in a
mechanical device, unless it could embrace
some preparation sufficiently enticing to
draw them to it.

A SUBSTITUTE FOR GASOLINE.

Quoting from the Washington, D. C,
Post, the importance of a gasoline sub-
stitute for automobiles is absolutely neces-
sary if the indispensable power wagon is to
be continued. We read as follows:

“A substitute for gasoline as a motor
fuel obviously must be foun{and scientists
should be encouraged to work for that end.
The public should not be left at the mercy
of the oil producers and speculators, nor
should it be compelled to pay unreasonable
prices for its fuel. Long since the automo-
bile ceased to be a luxury, and past into the
necessity class. It now ranks with the tele-
phone in the ordinary affairs of life. Within
a few years, if road building continues and
if the motor truck becomes the factor in
transportation which is predicted for it, the
automobile will pass on into a higher class
and rank with the railroads as a public
utility of vital necessity to the public.

What a Fortune Awalits the Genlus Who

Gives Us a ‘‘Real” and Cheap Gasoline
Substitute!
Copyrighted by Jay G. Hobson, 1920.
a1
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Therefore the high price of gasoline is not
merely a question affecting the activities of
joy riders. It is a matter of serious con-
cern to the people.”

We all can recall several newspaper
accounts of discoveries that were go-

ing to bring the price of gasoline
Simple Glass
down to a few, cents per gallon, or

drive it into oblivion altogether. But
King Gasoline is still on deck, more
domineering and “exclusive” than ever. No
practical substitute has been found, which
leaves us exactly where we were years ago,
when eleven cents a gallon for gas was con-
sidered high. Comparing eleven cents then
with thirty-five cents now, makes a fellow
feel that we did not know when we were
well off. But the present high figure is a
fact, and not a theory, which brings us face
to face with the importance of a gasoline
substitute.

Undoubtedly there is a practical substi-
tute for Nature’s power-juice. What and
Where, of course, is the question, but I am
confident it will be found within a few
years, for anything under the sun is pos-
sible, except perpetual motion, and it
wouldn’t su?rise me to learn that that, too,
had appeared.

Down in Texas, where they miss oil
sometimes and find gas, there has been de-
veloped a practical process of extracting
gasoline from natural gas. Known as
“casing-head gasoline,” gasoline secured
from the natural gas as i1t flows thru the
casing or pipe. Evidently some automatic
process of liquidation takes place in the gas
as it travels thru the metal pipes.

It appears to me feasible to construct
a device that will so compress natural and
artificial gas that the hydrogen or gasoline
liquid contents of same can be collected
and stored for use in driving automobiles.

A device in the form of a powerful com-
pressor so constructed that it will take nat-
ural gas from the well, turning it into a
]i%uid form to be used as gasoline is used
today.

There are millions of automobiles used
daily, depending upon gasoline for fuel.
This great army of consumers would gladly
buy a practical gasoline substitute, and the
inventor who succeeds in discovering one
that will give satisfaction in power, and
cost less, will be handsomely rewarded both
with fame and with fortune.

(Continued on page 440)
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X-Ray Transformer. cither be approached or receded accordance with the binding posts (No. 1,335,153, issued to William L.
: 11 from, in this way regulati the wused. It i of a Bliss.
(No. 1,337,885 :5;3;2_)” William D. lpe«I and power. tng which is made lto rotate rapidly )
This invention relates to casings S i‘i'f;chhac::j‘lebe reeaed b‘elt.)wl“tehl:
for portable transformers which are A

adapted for use in connection with
X-ray work and its specific object
is to produce a casing which is small
and light havinﬁ but little internal
clearance and hence, follows the
form of the core and windings closely.
In this manner, but a smal quantity
of oil is y to pletely in-
sulate the windings, and keep the
transformer cool. he top is made
large to provide for ample radiation
and the middle of the secondary
winding is so arranged so that a
milli-ammeter can be inserted in the
proper position viz—between the
windings.

Wave or Tide Motor.
(No. 1,338,326, issued to Frederick
. Peck.)

This tide motor is located in a
peculiar shaped recess made of con-
crete so that waves coming toward
the shore will be concentrated into
a small area. These thru
gates, making the water within the
chamber considerably higher than
the surrounding water when, the
crest of the wave falls. A very
large turbine using but a small head
of water is operated by the water
thus caught. A novel method of
keeping a _ constant water-head is
.mgloyed in that the turbine itself
is uoyed up by a large air chamber.
Whenever the water rises hi
within the confining compartment,
the weight n the turbine becomes
greater and immediately the turbine
sinks.  This actuates a  valve-like
mechanism which forces air into the
mogmg chamber raising the turbine
Jack to normal. Should the water-
1cad above fall, another valve al-
ows for the escape of air, lowering
‘he turbine. A basin in back of the

:hamber takes up the used water.

Electric Motor.
No. 1,337,686, issued to Solomon
Boardman.)

This invention relates to a new
ype electric motor whereby a regu-
ation as to the speed and power is
nade by a unique manner. Perma-
ient magnets ot the horse-shoe t
wre mounted upon a frame. In the
‘enter part is a series of electro-
nagnets in an upright position and
otatably mounted in_ this frame.
Nhen current is applied, it enters
hru the commutator at the base
ind energizes the magnets which are
o arranged so as to of alternate
wlation and cause the motor to ro-
ate by reason of repulsive and at-
ractive effects, between the electro-
nagnets and the permanent magnets,

Repea Attachment for Talking
ting Machines,

No. 1,339,199 ig\led to Joseph C.
éitc ner.)

This invention consists of a very
novel constructural arrangement of
two reproducing hanisr
attached to one tonme-arm and with
tripping apparatus which enables
the record toAbe erlepeafgd olver u;d
over again. telescopic sleeve to
which each tone-arm is mounted
allows for the adjustment of one
sound box at the start of the record.
The other sound box will be placed
at the end of the record. When the
right-hand tone-arm has completely
traveled toward the end of the
record, a set of cams and levers are
operated which raise the tone-arm,
and simultaneously lowerin: the one
at the opposite end and the record
continues to play with the other
sound box operating. Upon coming
back to the original position, the
same effect is reproduced. By care-
ful adjustment of the stabilizer on
the machine the last and first notes
of the record will be accurately re-

?ro'ect.ing
upper part o e instrument. In
e course of its revolution the
bammer strikes upon a pin which
releases a metallic ball from a scaf-
fold-like platform. This platform
moves away much more rapidly
from the descending ball so that it in
no way interferes with the downward
motion of the ball. Immediately

upon_release of this platform, con-
tact is made thru an electric circuit
or broken just as desired, and when
the ball has dr

ropping into a trough like-
wise. This contact at the lower end
can be cither e or b in ac-
cordance with the binding posts in
use and the method desired.

ination Faradic & Vibral
Comb! n:rlan’c Lhr!

(No. 1,338,020, Issued to. Edward
Masayoshi Kojima.)

This invention possesses so many
novel features, that it promises to be
accepted universally as soon . as
placed on the market. It comprises

produced in order, one after the
other, so that there is apparently no
break between the end of the song

d its nning. It can em-
;fo e:i mmbelml and dale records
mdv also those having a laterally
arranged impression or groove.

Spark Plug.
(No. 1,336,914, issued to Harry J.
Munster.)

This invention for which a U. S.
letters patent has recently been
granted has for its principd’ objec
an u{per electrode, the terminal
which extends beyond the lower
electrode and having a dome-shaped
inverted cup arrangement in which
a recess is cut. This allows any oil
to flow downward without interfer-
ing with the spark, at the same time
the commences in the u

portion of the recess and traveling
d d elimi carbon de-
posits from both electrodes.

Timing Apparatus.
(No. 1,337,335, issued to Irving B.
mith.)
A very ingenious idea is the sub-
ject of ‘a recent patent issued to
thia Pennsylvanian, which enables

accurate analysis of time, either

The latter are d upon hinged
iections so that the armature can

g and breaking a contact or
breaking first and making later, in

a vibratory massage tus, a

for “producing anﬂ lying
both heat and light, and also faradic
current with the regulations for
each. tially, it consists of a

motor in the dome shaped portion
into the socket of which is a bal
element. This

operation.
itself is an

licator bulb provided
with

y wherein is em-
e _electrode filament which
gives bcth heat and light. The con-
trol of the same Im‘:{ obtained thru
8 set of carbon diaframs or other
igh resistance discs. The resistance
is increased or diminished by -
ing the pressure upon them. Anoth-
er set of these iscs operates the
faradic to in-
goahdng off T e :a’rrbe’nt.
th sets of discs are operat a
duplex screw in the handle of the
implement.

in r
inishing

The motor itself hasa lley placed
upon its shaft pf‘ovidv;l with a
ratchet like arm acting in this man-
ner as a one-way clutch. Upon the
motor another similar ratchet clutch
is placed. The shaft is provided at
its extremity with an eccentric pul-
ley, and the motor turned over by
a ratchet pipe-wrench action. When
the gasolene motor is operating as

such, it is disengaged from the
rocker arm.

Indirect Boiling Apparatus.
(No. 1,337,704, issued to Rolf Har-
ald Hult.) .

A method wherehy steam is con-
served in indirect boiling apparata,
due to the fact that the pipes can
be arranged in either parallel or
series; the latter arrangement when
the liquid is quite hot. This allows

the full energy of the steam to be
completely spent.

'l'du-nrl:y Anrllﬂod.
(No. 1,339,551, ‘issued to Thomas
Bullitt-Dixon.

Heretofore, signals ing trans
mitted across submarine cables have
been greatly retarded at the receiv-
ing end, and the dots and dashes
which are record on tape by
siphon recorders. The recorders are
acl:ualted by tive' gllll th-
whi in turm operate the pen, e
latter being a siphon tube. The
:.ucmg thus p{i ncfed is a wavy
ine, on one side of an imaginary
center for the dashes and on the
other side for the dots. At low

they are transmitted clearly,

but at a higher rate of speed become
indistinct. - The inventor employs a
vanometer fitted with a mirror.
powerful ray of light is concen-
trated upon the mirror on the gal-
vanometer. This is caused to oscil-
late due to electric current fluctua-
tions. Light is then reflected upon
selenium or other photo-electric cells
and accordingly operates the siphon

pen thru relays and the heavier
currents now available e an
asset in better and

bri forth
more mmu:ﬂ:‘ tracmgs.o i

412

www americanradiohistorv com


www.americanradiohistory.com

Scientific Humor

FIRST PRIZE $3.00

He Could Swim In His Bathing Suit. An Alarming
Fmst OPERATOR TELEGRAPHING — “Can’t Situation—
come down—washout on line.” JoNnes — “Did

SecoNp OPERATOR, ANSWERING—“Borrow your Electric
a shirt and come anyway.”—V. J. Sandors. Burglar Alarm

prove its worth?”

Quite So.—Teacuer—“Every day we SwmithH — “I
breathe oxygen. Willie, what do we breathe supposeso. Itwas
at night?” stolen the first

WiLLie—“Nitrogen.”—Frank Simpson.

So That’s His “Attraction.”—“They say
that Paderewski has fascinating manners.”

“Yeah, one of those magmetic Poles, 1
s'pose.”—Frank Simpson.

Some Thinkers Resemble Cuckoos!—
When does a hen resemble a thinker?

When she is in earnest—Mrs. W. E.
Claycomb.

Eas § Pick-
ings.—Seeing an
Irish laborer pick
up an electric
cable, an electri-
cian cautioned
him not to han-
dle wires because
they might carry
a high voltage
and kill him.
The Irishman reflied, “Sure, Oi thought
of that, but Oi felt it all over before Oi
picked it up!”—Clarence A. June.

How Many Revolutions Per Minute?
—From an engineering standpoint, Mexico
seems to be the greatest country in the
world, for there, they get the maximum
number of revolutions with the minimum
amount of power.—Thomas L. Barker.

“Within The Law.”—SoN—"Say, pop,
what is Newton's law of gravitation?”

Por—“It is—let’s see. em! Newton's
law of gravitation is—What is it now?
(Suddenly relieved) That's a foolish
questiont, son. There’s no such thing any-
more since Professor Einstein's discovery.

—Loyd Hutchens.

A True Genius,
—“That man is
one of our great
inventive
geniuses.”

“How’s that?”

“He magnet-
izes the rear
axle of his Ford
so he can pick up
the parts as they
drop off.”— Leo-

nard E. Himley, Jy.

The Plate Was “Over-Develo
Wartr—“How was that snapshot o
in her bathing suit?”

KNor—“Not good.”

- WATT—“What was the matter?”

Knor—“Too much exposure.” — Earl
Keiser. ’

d.”—
Mabel

And Both “Charge” You Plenty!—

“What is the difference between an electri- /4

cian and a huckster?”

night I tried it
out!”—L, Snipes.

Bought It C. O. D. (Current Oozed
Dow:§.—lum CustoMer—“I just bought
tl}ig battery and I can’t get any current out
of it.”

SALEsMAN—"Did you have it charged?”
TI‘.MC.—-“NO, I paid cash for it!"—V. H.

odd.

Is This a “Phoney” Patent.—BrLL—
“l am going to invest some money in the
new automatic telephone.”

CeLL—“What! In such a phoney prop-
osition.”—George Spector.

No, They “Rubber” Too Much!—Son
—*“Papa, we get electric current from city
electric plants; why is it we cannot get
electricity from rubber plants?”

Papa—“Because they are insulators, my
son!”"—H. W. Roces.

lisht here are paid for at

the rate of onme dollar each,
besides the first prize of three dol-
lars for the best joke submitted each
month. In the evenmt that two peo-
ple send in the same joke so as to
“tie” for the prise, them the sum of
three dollars sn cash will be paid to
each one. '

ILL jokes accepted and pub-

Must Have Been Deli-Kate!
There lived an unhappy lass,
Her tragic name was Kate,
She drank an ounce of water glass,
Oh, wasn’t that a silicate?
: —J. M. Kindall.

Of Interest to Ladies.—NEervous OLD
Lapy—“Constable, is it dangerous to put
my foot on the trolley car rail?”

MurpHY—“No, mum; not widout
ye put yer other fut on the overhead woire.”
—R. Peaker.

How Impo-Light.—Inguisitive Cus-
ToMEr—“What kind of lights do you use
in this store? .

“Three kinds, Madam; electric lights, gas
lights, and israelites,” replied the little
Hebrew clerk in his most suave manner.—
J. W. Schoonmaker. .

Wives—Take
Notice. — Doc-
ToR—“You said
you were hit
with a flatiron.
You do seem to
be suffering
from shock.”

PATIENT—

a 13 “Yes; it was
“One produces Storage Cells, and the an electric
other sells Storage Produce”—Geo. M. tron!”
Harver. S. S. Medeiros.
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Shake Before Taking!—ToMMyY 10 Avi-
ATOR—“What is the most deadly poison
known ?”

AviaTor—“Aviation Poison.”

TomMmy—"“How much does it take to kill
a person?”

AvVIATOR—“One drop!”"—Ronald Merritt.

He Never “Misses” Evidently.—Srark
—“How is your boss now?”
Pruc—“He is still firing.”—R. I. Pernell.

Electric Shops Will Take Notice.~—
Now that we have prohibition, no doubt
we shall have to use only “dry” batteries.—

—John Dowden.

Convincing.—
A sign posted up
in a Wisconsin
saw mill, reads:
“The saws are
running—no use
to touch them to

convince  your-
self”—A4. R.
Albro.

. Some Nerve.—DocTor—"“You are suffer-
ing from nerve exhaustion, and I can cure
ycfm by electric treatment for the small sum
o .

PATIENT—“And then will my nerve be as
good as yours?”—Rose Harris.

He Needs An Electrician~"I've been
reading an article on electricity, William,”
said his wife, as she laid down the technical
magazine, “and it appears that before long
we shall get Eretty near everything we want
by fust touching a button.”

“It will not pay here!” said friend hus-
band. “You will never be able to get any-

thil{il that way.”
“Why not, William?"” :

“Because nothing would ever make you
touch a button. Look at my shirt.”—Frank
Becker.

Maybe He
Needed a Clean-
ing.—“Mrs.Gad-
lots is terribly
upset over the
loss of her pet

dle.”

“Yes, it was
very sad. After
they had hunted
for him all day,
they found that
one of the maids had accidentally pick
him up with the vacuum cleaner.”—C. ..
Butterworth.

Not As Advertised—Younc MAN oN
TeLepHONE—“Hello, is this the weather
bureau? How about that shower tonight?”

WEATHER Bureau—“Don’t ask us. If
you need one, take it.—Henry F. Robbins.

A “Hot” One.—Proressor—“Name one
of the tropics.”

PuriL—"Can’t, sir!”

Proressor—"“That’s right.
Cancer,”—V, K, French.

Tropic of
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department cannot

are answered.

9. DACLLHES, uialaLun, ©LW, musy vo vu

BOPUTIULEe BOOVOLS. Yuesuons aaarest w s
- e answered by mail free of charge. '

4. if a quick answer is desifed by malil, a nominal charge of 26 cents is made for each question. If the
research work or intricate calculations a special rate will be charged. Correspondents will be informed as to

uestions entail considerable
e fee before such questions

MONEL METAL FOR BOAT
HULLS.

(1052) John Smith, New York, N. Y,

inquires :

B. 1. The writer has been much inter-
ested in some recent reports on monel
metal, and if he recollects correctly, it was
used in building a large yacht, the “Sea
Call,” a 214 foot craft, several years ago,
which, soon after it was built, disinte%rated.
Can you tell me anything about this?

A.l. You are correct, and the palatial
yacht, the Sea Call, was built almost en-
tirely of monel metal placed on the hull,
below the water line. The idea of the
owner and builders in employing monel
metal in constructing this boat, was that
the well-known resistance of the metal to
corrosion would protect against the fouling
of the hull by marine growths.

Monel metal, is as you probably know,
about 68 per cent nickel and 32 per cent
copper, and was invented by Ambrose
Monell.

Three months after the yacht had been
launched, she was taken from the water
and broken up for scrap—the builders and
owner having apparently decided that the
monel metal had proven a failure owing to
the fact that the steel parts of the boat
which had been in connection with the
monel metal, had been so severely corroded
by electro-galvanic action that they were
practically destroyed. This is now thought
to have been an erroneous conclusion, and
that it was not the fault of the monel metal
that the vessel disintegrated so quickly, but
that the blame for the disintegration of the
yacht, should have been placed on the man-
ner of construction and the arrangement
of the various metals used.

The action was electrolytic, and the most
severe corrosion took place on the thin
steel rib which formed the outer frame of
the rudder, and also on the steel stem of
the vessel. The monel metal plates them-
selves, showed not the slightest evidence of
corrosion in any way, as a report in Engi-
neering News at the time, showed.

Before this craft was built of the monel
metal plates, extensive experiments were
carried on with sensitive electrical meters
and various metal plates such as steel, etc.,
placed in proximity to monel metal plates,
but no electrical activity worth mentioning,
was noted ; it was therefore considered sate
to proceed with the building of the vessel.

It is now thought that the engineers were
fooled eventually, owing to the fact that
the vessel was of entirely different shape
and of much larger submerged area than
any of the small metal pieces tested in salt
water at the ship yard before starting to
build the boat; and also because the area
of monel metal exposed to the sea water on
the hull of the vessel was so very large in
comparison to the area of steel exposed,
which caused the corrosion of the steel to
be concentrated and greatly intensified.

It seems indeed strange that some such
action should not have been foreseen in view

of the large amount of experience on record
as to the effect of galvanic action between
steel and some of the copper alloys when
immersed in sea water. Monel metal, we
are informed, is almost identical with
manganese bronze in its electrical relation
to steel when connected as a galvanic

WANTED!!!

“ODD PHOTOS” AT $1.00 EACH
Here's what we want! What have you got?

ELECTRICAL PHOTOS—
New photos of Lightning; new and
unusual Electrical Apparatus and
Machinery; Electric Signs; Electric
Autos; Electric Clocks.
SCIENTIFIC PHOTOS—
New Scientific Apparatus; Results;
Effects; Motion Pictures; Stunts.
OPTICAL PHOTOS—
Peculiar stunts obtained with vari-
ous lens arrangements; odd film ef-
fects caused by conditions;
novel micro-photographic subjects.
ASTRONOMICAL PHOTOS—
New eclipse g‘hom; star and moon
. effects caug by the camera;
comets; shooting stars; progressive
moon studies.
FREAK PHOTOS—
0dd double and triple exposure ef-
fects; novel and striking effects due
to unusual exposures.
MECHANICAL PHOTOS—
Electrical and Mechanical apparatus
of unusual news interest.
RADIO PHOTOS—
New stations, both commercial, gov-
ernment, and private. QOwners of
private or amateur stations will find
a special contest for these photos
on another page of this issue.
And don’t send us plate or film
“negatives”; send unmounted or
mounted “prints” preferably a light
and dark one. Enclose stamps if
photos are to be returned.
Address photos to—Editor “Odd
Photos”, Science & Invention, 233
Fulton Street, New York City.

couple. In ships which use manganese-
bronze propellers it has become common
practise to attach plates of zinc to the hull.
As the zinc is more electro-positive than
the steel, the corrosion due to the galvanic
action with the manganese-bronze propeller
is concentrated upon the zinc and the steel
is protected.

THERMO-ELECTRIC EFFECTS.

(1053) Edward O’Connell, Philadelphia,
Pa., writes:

Q. 1. Asking about various thermo-elec-
tric effects.
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A. 1. So far, it is yet not quite deter-
mined as to what really causes the Thermo-
electric effect when two dissimilar materials
are connected together.

The Thermo-electric series is as follows
and any of the materials will be positive
toward those after it in the following table:

Bismuth, Nickel, German Silver, Lead
Platinum, Copper, Zinc, Iron, Antimony,
Tellurium, Selenium.

Powerful Thermo-electric batteries have
been made by Clamond, Noe, and others.
Such batteries actuated by a large furnace
were extremely difficult to maintain in con-
stant operation, owing perhaps to a perma-
nent molecular change at the junctions.

You can purchase these materials from
any large chemical supply house.

GOOD TO LEAVE HIGH SCHOOL
FOR COLLEGE?

(1054) Harry Batastini, Brookville, Pa.,
writes :

Q. 1. I am a reader of the ELEcTRICAL
EXPERIMENTER and needless to say it is a
‘“great” magazine.

The purpose of this letter is to ask ad-
vice. I am a student in a local High School
and have three more years before I gradu-
ate, and I would like to know if it would
be advisable for me to drop my High School
work and take up a course in electrical
engineering in a school in Washington,
D. C. Of course, it would be better to
finish my High School course and then take
up engineering, but that is where the hitch
comes in, if I finish my course in High
School I am not certain of being able to at-
tend an engineering school for cial
reasons, but if I take up engineering now
I am sure of seeing my course (in engi-
neering) thru.

A. I. We have carefully considered your
query, and to begin with, we would not care
to say one way or the other, whether or not
it would be preferable for you to continue
with your High School work before taking
up electrical engineering in the Washington
school, as you suggest; or to stop your
High School work now and at once take
up the electrical engineering course.

Speaking from personal experience and
observation, the editor of this column
would, he thinks, prefer to give up the
High School and at once take up the elec-
trical engineering course, provided you pass
the entrance examinations for the latter
course.

It might be that you would have to work
quite hard or even go so far as to hire a
tutor to brush you up a little on mathe-
matics, etc., so that you could take the ex-
aminations for entering the electrical engi-
neering course, but under the circumstances
which you describe, it would seem a feasible
policy to do this. However, it is of course,
up to you in the final analysis.
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le Rubies

LEE, B. Sc.
from page 359)

monium alum solution. If a blue saffire is
wanted, a little iron and titamtum in the cor-
rect proportion will duplicate the color of
transparent blue corundum exactly, and
other tints and colors may be %roqluced by
adding traces of other metals. Incidentally,
it is interesting to note that it took a year
of very patient, painstaking and expensive
research to find out just what makes o
saffire blue!
ince the raw materials are very chea

labor and overhead are the chief items o
expense in a “Ruby Factory.” The cutting,
too, requires great skill and experience, but
notwithstanding, genuine synthetic rubies
may be had for less than ten dollars a carat.

SYNTHETIC RUBY AT $10.00 A CARAT— '
RIVALS NATURAL STONE.

So far as the physical and chemical
properties go, synthetic rubies are identical
in every resg_ect with the gems obtained
from mines. They are as much alike as arti-
ficial (synthetic) ice and that taken from
frozen ponds. They are composed of the
same material, owe their colors to the same
impurities, are of equal hardness, and have
the same optical properties, such as refrac-
tion. Under a high-power microscope, how-
ever, the minute flaws of a natural ruby
are seen to have flat sides, while those of
the synthetic stone are rounded; also, the
flaws of the mined stone are arranged i
parallel plane layers, those of the synthetic
stone lie along slightly curved layers like
those of an onion. 'ﬁmese differences are
very slight and cannot be infallibly detected
even by experts, so that practically speaking,
the differences between the product wrought
thru eons of time in the underground labo-
ratory of Dame Nature and that evolved in
a few minutes by the skill of the chemist,
are negligible. It is only a question of dec.
ades when he will also manufacture dia-
monds commercially. He has already pro-
duced minute ones, but like the first syn-
thetic rubies, they were useless to the lapi-
dary. One wonders, tho, if the discoverer
of a feasible process will possess a danger-
ous secret; and if people will prize dia-
monds so highly when they are retailing for
five dollars a carat!

teview.

value on account of the wide variety of peri-
ments outlined. v o

DYKE'S AUTOMOBILE ENCYCLO-
PEDIA By A. L. Dyke, EE. Tenth
edmon.. 960 pages, 3,362 illustrations,
6,000 lines of index. Publisht by the
author, St. Louis, Mo.

This remarkable book_has again been revised
and greatly improved. It coul .fproprintely be
termed a “Repairman’s Guide.” In addition to
its mass of information on automobiles, coveri
every detail from the construction and repair o;
the axle to the repair of radiator and top, many
new subjects have been added. For nstance,
how to make electric tests of the startin, motor,
fnemor, battery, coils, magnetos, etc. fact,
the subjects are dealt with in such a simplified
manner that one can almost understand by a mere
¢h{_|§e at the I;’umeroun Ll]untrqtiom.f

e storage battery subject is pro illus-
trated, and.‘anyone who can rudp plain Engl‘i‘:t
can soon learn how to diagnose trouble, dis

(X - ' N) ‘nd T b e'-u "

P
=t

'Af.'"'}“{f.“.g tion i ‘elnsed
eature o is instruction is a simp
lanation of the “Cadmium Test” of a
guttery. One naturally thinks of a very technica
and complicated subject, but after readi thi:
subject and a glance at the numerous %
tions the ‘tech’” part becomes perfectly clear.
The_tire subject is very IIIQCI’MI'?. One leam:
the difference between the “molded” tire apc
“wra| tread” tire. The difference betwee:
the “fabric” tire and the ‘cord” tire and th
d and disad of each. S

jects as blow-outs, stone bruises, loose sub
’ctc., are thoroly treated with an sxplamation ¢
the cause and how to repair,


www.americanradiohistory.com

Science and Invention for August, 1920

Water--The Elixir
of Life

By WILLIAM M. BUTTERFIELD
(Continued from page 370)

is made possible by the amount of moisture
each has absorbed from the air. The aver-
age percentage of water in animals—man
included—is about 80, and in vegetables over
90, thus giving a very large predominance
of the liguid over what is known as the
body or solid part.

The atmosphere, or air a man breathes, is
also saturated with water in variable de-
grees, the dryest being composed of 4/10,000
part of this fluid. It ts for this reason that
no object exposed to the air is entirely free
from it. The stick he carries, his hat, gloves,
tie, handkerchief, shoes and clothing are
liberally irrigated. Every conceivable thing
that surrounds him at home or in his office;
even his watch, scarf-pin, ring, quarters and
half-dollars are saturated with water as
surely as his body. Geologists tell us it
forms 34 of the earth’s surface in the form
of oceans, lakes and rivers; forms 1/3 of
the soil, and penetrates into every crevice
and invisible opening in the rocks and min-
erals. We see, after a little consideration,
that water is a very vital substance to man,
to the vegetable and animal kingdoms and
to the world they live uporn.

It is not vital because it forms nearly 80
per cent. of the materials on the earth’s sur-
face, but really because it alone makes pos-
sible that unknown something called “Life.”
First, water in some one of its three forms
(solid, liquid or gaseous) makes the blue in
our atmosphere, the clouds, fog, dew, rain,
snow and ice. Deposited in the form of
rain, snow or ice at the tops of lofty moun-
tains, it causes by its presence extreme con-
traction in the rocks, thus causing them to
break into particles, many of which, each
time this breaki;f action is repeated, are
seized to be quickly pushed or carried away
by the water, as it forms into streams and
rivers, to the lakes or oceans. Here the
particles are subjected to the action of the
waves and ultimately rounded into boulders,
gravel, sand and finally into the kind of par-
ticles that form the soil. The enormous
quantities of water upon the earth under-
going changes of this nature cause an in-
crease or a lowering of temperature, thus
expanding or contracting the atmosphere.
This action produces the winds which in
time operate the waves. In fact, water is
wholly responsible for those changing con-
ditions which we call “weather.”

Water never occurs absolutely pure, for
it is our most efficient solvent and contains
in solution, more or less of the constituents
of the strata thru which it has past. For
instance, rain water, the purest known nat-
tural water, after passing thru the atmos-
phere contains such substances as ammonia,
nitrate of ammonia, carbonic acid, and ni-
trous and sulfurous acids. Spring water, or
that from hydrants, always contains a larger
percentage of dissolv substances than
rain water.

Water is the common carrier of Creation.
It dissolves the elements of the soil, and,
laden with them, climbs as sap thru the cells
and capillaries of every individual plant,
thus conveying the substances of rivers,
lakes, and oceans, It also forms one-third
of the soil; fills to some extent every open-
ing and tiny crevice in the rocks and min-
erals; it occurs in combination with many
mineral substances; forms from 80 to 90
per cent. of all organic bodies, such as ani-
mals and plants; and is the most efficient
of all solvents, few substances not being
to some extent affected by it. It is because
of this that it never occurs absolutely pure,
but contains in solution, more or less ol() the
constituents of the strata thru which it has

past.

e ——— ..
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Science and Invention for August, 1920

In the human body, water flows as blood
or other fluids to every part of the system,
also building or repairing with its solutions
the “house we live in.” It changes the com-
mon air that we breathe, and in its way
tempers the gases of the atmosphere to our
needs, whereas these gases without it would
destroy us.

It is because of these combinations and
their chemical action that men exhale car-
bonic anhydride in breathing, an animal-
made gas when mixed with the atmosphere
absolutely necessary to the growth and life
of plants. While, on the other hand, the
plants are caused by similar chemical action
to throw off oxygen, without which man or
any other animal, would cease to live. Wa-
ter, therefore, is the medium that conveys
*Ye solid parts, in the form of solutions to
ne plant and animal; causes these solutions
t: combine and harden thru laws that are
common with dissolved substances; and aids
Yie living organism to function by aid of
these natural chemi al changes.

When spring water is highly charged with
saline or gaseous constituents, so as to have
a peculiar taste or smell, it is called mineral-
water. Whether these mineral solutions are
formed by natural or artificial means, they
are said to have beneficial or harmful prop-
erties if used as beverages. For this rea-
son the resorts we have named, and many
natural or artificial waters are made profit-
able investments, the desire of mankind to
obtain a “water-cure” never at any time
ceasing. The fountain of youth is supposed
to be a kind of supreme, or shall we call
it “super-natural” water-cure. Yet it is a
dangerous experiment to drink any of these

super-charged waters, unless they have
proven beneficial as a common beverage to
large numbers of people for long periods of
time, advertisements and doctors’ prescrip-
tions to the contrary notwithstanding.

As an illustration, sea-water is essentially
a mineral-water and contains in solution al-
most every mineral substance; its saline
constituents in the free ocean is about one
ounce to the pound, and it is probably slow-
ly increasing thru evaporation, yet innumer-
able forms of plant and animal life thrive
in and upon it. Fresh water plants and ani-
mals, of which man is one, cannot exist if
compelled to use it in their bodies. If it
becomes charged to one-third or more of its
whole weight, with saline matter, like the
great Salt Lake in Utah, it becomes impos-
sible for even the sea-water forms to live
in it. On a large scale, this shows the harm-
ful results to organic life when water not
suited to each individual's requirement is
us

The real fountain of youth is found in
any locality where its drinking water agrees
with the physical gﬂ::irements of its popu-
lation as a whole, e water supply of the
City of New York is likely to perform more
miracles of rejuvenation and health build-
ing, if properly used, than all the health
resorts or patent mineral-water concoctions
imbibed while taking a “cure.” The way to
obtain lasting and invigorating results at
this time is to exercise and feed the body in
such a manner as to supply the necessary
natural stimulas for a proper circulation
thru the system; then, if the water contains
the constituents required, perfect results will
be obtained.

First Electric Welded Building

By H. B.

PAYNE

(Continued from page 362)

The trusses were left under load forty-
eight hours and readings taken showed—
East support settled 15/16 inch, west sup-
port, 3 inch, actual. Two days afterward
the load was entirely removed and readings
taken at this time showed all points in the
trusses had returned to their original posi-
tion, leaving no })ermanent deflection except
at point No. 3 of 1/16 inch. To quote from
the official report:

“From the above it is evident that electric
welding is a dependable method of uniting
structural members and is stiffer than rivet-
ing, if the work is properly performed.”

It is particularly interesting to note that
this test was actually carried to the limit of
elasticity of the metal used. There is no
doubt that this successful demonstration
will do much to further the use of electric
welding in steel construction work. The
many specific advantages are too important
to be disregarded by engineers and con-
tractors, particularly in these days when
there is a vital demand for increased hous-
ing facilities for homes as well as for in-
dustries. It would seem almost axiomatic
to say that electric arc welding is going to
make substantial progress in displacing riv-
eting in the structural steel field.

The mere fact that this test was witnest
by members for all building departments in
Greater New York, and as a result a per-
mit was issued for the erection of the build-
ing, the first of its kind, should be suffi-
ciently convincing to the skeptical, that elec-
tric welding as a means of constructio_n is
not an unknown quantity but is a certainty.

Generally speaking, electric welding can
be used in all parts of steel structures. Elgc-
tric welding eliminates the use of bolts, riv-
ets and gusset plates, and in some cases con-
nection angles and brackets.

www americanradiohistorv com

ELECTRIC WELDING CHEAPER THAN
RIVETING

Comparative figures for an estimated con-
struction cost of a steel barge measurin
166 feet in length by 39 feet in width, by
feet 8 inches in depth, were made recently.
The figures were based on 1917 wage rates
and material prices, but of course approxi-
mately the same ratio between riveting and
electric welding of such vessels would hold
with the present labor and material prices,
altho these are higher.

Figuring on the construction of the above-
size steel barges, we find that for a total
production cost of about $11,500 for the
riveted and welded types, that with the elec-
tric welded type there is shown a profit of
nearly $2,000, or to be exact—$l, On
this construction cost of $11,500 there is no
profit left with the riveted design. The riv-
eted design is much more expensive, almost
double in some instances, when it comes to
the various details of the construction work,
such as, for example, the erection and as-
sembling—this item amounting to nearly
twice as much for the riveted design as for
the electrically welded barge. The chipping
and caulking amounts to twice as much for
the riveted design as for the electrically
welded barge. The item of rivets costs $780
alone, while the punching and shearing costs
amount to twice as much for the riveted de-
sign as for the electrically welded type.

In other words, unbelievable as it may
seem to those familiar with the regular riv-
eted steel structures, on this particular job
—amounting to $11,500 on an estimated
budget—you can have your choice of rives-
ing the ship with no profit; or electrically
welding it and having a profit of nearly
$2,000, or 16 per cent.
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Popular Astronomy
By ISABEL M. LEWIS, M.A.
(Continued from page 391)

the ruling sun, the secondary sun would be
visible at one time by day and again by
night. If, as is frequently the case, the
two suns are of contrasting hues, as, for
instance, green and red, there might appear
in the nearby heavens at a distance of one
hundred million miles or so a magnificent
sun of deep reddish hue, equal to or sur-
passing our own in splendor, while in a far
distant part of the sky, at a distance as
great as lies between us and the planct
Saturn, might appear a rival sun of green-
ish hue, smaller and fainter, but neverthe-
less, hot and brilliant and capable of exert-
ing thru its great gravitational power a
most disturbing effect upon the motion of
the planet of its neighbor. At times the
rays of the two suns, red and green, would
combine to produce a day characterized by
terrific heat and intense illumination.
Again the green orb would rise in the east
as the red sun set in the west and night
would be turned into a weird, dimly-
lighted day by the greenish rays of the
secon _sun. Compared to the wonders
and beauties of the heavens in such a sys-
tem, our own well-regulated and orderly
planet family, undis ed by the exciting
proximity of a rival sun, might seem to
pale into insignificance. Yet we have
every good reason to be content with the
ordering of affairs within our own solar
system, and to feel relief rather than re-
gret at the absence of a secondary sun. In
a planet world revolving about one mem-
ber of a double star system, we can well
imagine the dread rather than pleasure
with which the periodic near-approach of
a rival sun would. be hailed, and even the
possible hurried migration from exposed
to sheltered portions of the planetary
world to escape the rapidly increasing heat
and intensity of light from the approaching
sun. In such systems of suns the coming
and going of the seasons might well be a
matter of life and death to the inhabi-
tants of satellite worlds, while to keep
track of the perturbations and tidal dis-
turbances u¥rodueed by the nearness of such
a powerfully attractive mass as a second-
ary sun, would drive the astronomers of
such a planet world to distraction, unless
they were more successful than ourselves
in mastering the intricacies of that most
distressing mathematical problem of the
motion of three bodies that still evades the
skill of the greatest mathematicians of our
own world.
Within our sofar o
the planets are practically negligible com-
to the mass of the sun, and it is for
appear to revolve
e sun. As a matter

stem the masses of

this reason that th
about the center of

of no body in the universe revolves
about the exact geomeirical center of an-
other body, but two mutually attracting

bodies revolve in orbits about their com-
mon center of gravity, which always lies
between the two bodies on the line con-
necting them and at a distance from each
of them that is in inverse proportion to
the mass of the body. The moon does
not revolve about the center of the
carth, but about the center of gravity
of the earth and moon, which lies on the
line connecting the two bodies and at a
distance from the earth’s center that is
one eighty-first of the distance from the
center of the earth to the center of the
moon, as this represents the ratio of the
masses of the two bodies. The center of
gravity of the earth and moon, therefore,
Lies about two_thousand miles from the
earth’s center, and about this point both
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What Is a Bar-Bell?

A bar-bell is
simply a long han-
dled dumb-bell,
and is used for
developing exer-
cises. It can be
made ligk:t enough
to suit the needs
of any beginner,
and heavy enough
to provide exer-
cise for the strong-
est men. Itis in-
tended for home
exercising, and
can be used in
your bedroom, no
matter how small
it is.

To be of any °
advantage, a bar-
bell must be ad-
justable, in order
that you may begin exercising with
a moderate weight, and gradually
increase that weight as your strength
increases. Used in connection with
kettle bells and dumb-bells, it is the
most efficient exercising apparatus
ever devised, and produces real
health and strength in a remarkably
short time. The bar-bell is used by
men in every walk of life as a means
of keeping in good health, and it
has developed all the professional
strong men of the country.

A Real Strength
Builder

Why is it that the man who exer-
cises with bar-bells can perform
feats of strength far bevond the com-
bined power of two or three ordinary
men? Not alone because his arms
are twice as strong, but because his
back, hips and legs are four to five
times as strong as those of the aver-
age man who uses a system of light
exercise. Just having strong arms
will not keep you in perfect health.

Bar-bell exercises bring into play all
the muscles of the body. That is why
bar-bell users develop perfect health and
phenomenal strength. They devote less
time to exercises than the average physi-
cal culturist, but they get real results.

Rebuild Yourself

A bar-bell will help you to become the
man you ought to be, the man you want
to be. The reason so many people are
weak and sickly is because they do not
exercise all parts of the body, regularly.
If you are troubled with indigestion, con-
stipation, etc., it will not help you any
to merely exercise your arms. You must
exercise the entire body with sufficient
muscular resistance, gradually increasing
the resistance as your strength increases.

We are interested in you and can help
you. Send for our illustrated Catalog
and Folder No. 18, describing our system
of exercising. Both Free.

STRENGTH

STRENGTH is primarily a man’s maga-
zine, and is all that the name implies.
Are you interested in good health and
the best methods of obtaining it?
STRENGTH will show you the way.

Beginning September first, STRENGTH
will be published every month, and the
subscription price will be $1.50 per
year. This is your last chance to get
STRENGTH for $1.00 per year. A /
dollar invested in STRENGTH will /
bring you a fortune in good health. /

You must be strong in all parts of  gepd i ipti
the y. 13 xly.your subscription , /
SUBSCRIPTIO!
BLANK

THE MILO BAR-BELL CO.

Physical culture specialists and the largest
manufacturers and distributors of bar-bells,
dumb-bells and kettle bells in the world.

Diamond and Third Streets
Dept. 7 Philadelphia, Pa.

MILO BAR-BELL C(
Diamond & Third Sts.
Dept. 7, Philadelphia, P:

th enclose one do

1 herewi
lar ($1.00) in
one !

K: %m s .ubocrlggl

GTH.”* ($1.
ada and $1.50 foreign countries
Name....ooeevennns ceserccssee
Street Address

City or Town

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

..................
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bodies are in revolution about a common
center of gravity. Frequently two fairlyl
close suns are in revolution about a com-
mon center of gravity, in a period, say, of
fifty or sixty years, while a third sun re-,
volves at a comparatively great distance
about the center of gravity of itself and
the first pair in a period of several hundred
years. possibly the third sun also pos-:
sesses a_close attendant and the two pairs
revolve in a period of great duration about
a common center of gravig.

Such are the systems of Zeta Cancri and
Epsilon Lyrae. In the former system the
closer components revolve rapidly in a
period of about sixty years, while the re-
mote companion shows irregularities in its
motion that appear to indicate that it is
revolving about a dark bcdy in a period
of seventeen and a half years, while the
two together are revolving very slowly in
a period of six or seven centuries, about
the center of gravity of the first pair in
a retrograde direction.

The wider pair of Epsilon Lyrae is a
naked-eye double for it can be seen as a
double star by a keen eye, while even a
three-inch telescope will separate each of
the components into a double star. So
extensive is this system that the periods
of revolution of the closer components oc-
cupy several centuries, one pair appearing
to revolve about twice as rapidly as the
other, while the peribd of revolution of the
two pairs about a common center is prob-
ably a matter of thqusands of years. The
gap that separates the two pairs may be
so great that light would require months
or sibly several years to cross it.

ese multiple systems are by no means
exceptional. hg are to be found in pro-
fusion among the brilliant Orion stars.
They have been refprred to as “knots” of
stars and it has been suggested that they
may have originated as local condensations
in one vast nebulous tract. A system of
only two components appears to be the
exception rather than the rule, groups of
several connected suns being more numer-
ous than single pairs.

In all of these double and multiple
systems there exists the possibiliﬁ of
minute satellites, such as our own rth,
in attendance upon some component of the
system, tho these tiny bodies shining only
by reflected light from a nearby brilliant
sun would be hopelessly invisible in the
most powerful telescope.

We can only assume that it is far more
reasonable to believe in than to disprove
the existence of such satellites.

Qur own solar system, we may say, then,
represents neither in its mechanical nor
physical features, the only possibilities for
the maintenance of life; neither can it be
considered a unique form, nor the most
generally prevalent form in the universe.

Jules Verne — The
World’s Greatest
Prophet

By CHARLES 1. HORNE, PL.D.
(Continued from page 368)

the Probable, indeed in the light of his

success we might almost call it the In-l=.—.—=xz..s

evitable. The sureness with which time i
accomplishing each serious prophecy of
Verne, tempts us to look with even greate:
confidence to the completion of such of hi:
visions as still belong to the future.

In other words, Verne is not wholly :
past issue. The man of today may stil
read his books with something of tha:
tingling eagerness to go forth and attemp
their marvels which inspired readers of
fifty years ago. How much, I wonder, of
the scientific progress of today do we really
owe to Vermne? Our country can almos
claim him as more American than French
Where and when shall we erect to him :
fitting monument?

amrny  cecwve memvece  ssvvevee  ve  wmew
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“You’ve Gone Way Past
Me, Jim!”

"l‘odagocood old Wright came to my office. All
day the boys had been dropping in to congratulate
;ne o:: my promotion. But with Wright it was dif-
erent.

‘When I had to give up school to go to work I

came to the plant aeekinlf :ng kind of a job. They

ut me on the pay-roll and turned me over to
right, an assistant foreman then as now.

‘;We}l.g soon ren}‘izegufh;ttto get nhe:d I must
not only do my work w ut prepare for some-
thing better. So I wrote to Scranton and found 1
could get exactly the course I needed to learn our
business. I took it up and began studying an hour
or two each evening.

‘‘Why, in just a little while my work took on a whole
ne munm Wright be, th particular
job‘:—cn.d‘ hcagnvﬁn {eﬁ"ﬂ'. { :l?l?'l ‘wu made
ltylm:u b:um I could see nnlh.n‘!'hcu g g

““And now the first big goal is reached—I am superin.
¥ now ~!

tendent, with an i '{hat ind A “:ndall
those that make life worth living.

*‘Wright is still at th
odyotr!h?kol a .olvn;::]o an example of the

trag-
ta thholyoluwlunho
said ¢t ‘You've * -
v odg.. ou' '&o:owum'wo. im,—and you
mhwwmwnnhw
more thaa two million men and women to know the of
getting ahead in business and in life. o the loy
You, t00, can have the position you want in the work of
B ho i e o i e p ey
ywwmwm your 3

All we ask is the ehance to prove it— without obligation
on oF & penny of . st 1t?
nm myomoon.wthlr it? Then

——— e SurTRAR OUT HERE " e dew oo e—

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 82485, SCRANTON, PA.

Explain, without ol me, how I can qualify for the
ponuaa.ormm:n'ﬁ:a. fore which I mark X,
ELEOTRICAL ENGINEXR ORENICAL ENGINERR
Electriclan SALESMANSHIP
Electric Wiring ADVERTISING MAN
Electric Lighting indow Trimmer
Heavy Blotiric Tramon |1 Srogocnnd Welter
loa' ' |
peigioiene [oRtEROAS
Expert DESIGNER
Tel BUSINESS MANAGRNMENT
.m.“llg‘l" Jeu oo BOOKKEEPER
Machine Shop Practice Cort. Pub. Accountnt
‘Toolmaker Traffic t
Gaes En, Commercial
Surveyin, d nmgul.n’; llﬂll:lll
0! a0
ﬂ‘n?our' Fonﬂn CIVIL SERVICE
FLUNAING AXD HEITING [ sooiTeRe b oo
Sheet Metal Worker Peultry! Fronch
Navigstor Auntomeblles Itellen
Name,
T7-28-10
Present
Occupation.
atreet
and No.
Gity. State.
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Marvels of the Ear
By JOSEPH H. KRAUS.

(Continued from page 365)

We now must take into consideration the
multiplying factor due to the two mem:
branes. Inasmuch as the ear drum or tym-
panic membrane is twenty times the size of
the oval window membrane upon which if
acts, any force applying to the former will
be amplified twenty times in the latter, if
directly connected just the same as for in-
stance in two pumps, one with an area of
twenty units and another with an area of
one unit. We naturally get au amplifica-
tion factor of twenty. The lever systems
of bones again amplify this one and a half
times, but reduce the motion. As a result
we find that a movement of the drum is ac-
companied by a similar movement of the
oval window but increased in force fully
thirty times.

Communicating with the middle ear is a
tube connecting to the mouth which opens
upon swallowing. This serves a very im-
portant function in allowing the ear to
maintain the same pressure on both sides
of the tympanic membrane. This function,
if destroyed thru disease of the tube, will
cause partial deafness because this cham-
ber will have its air absorbed on the inner
side, causing extreme pressure from the
outside. The bones will then press the
oval window inward to a greater extent.

THE “END ORGANS” OF HEARING.

We now come to the end organs of the
ear which are the most important of all.
Here we have a vestibule to which are
added several important structures. Three
of these are the semi-circular canals, which
have to do the work of notifying our brain
when our body is right side up.. The other
important structure which we will now look
int
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chamber, and the pressure wave passes
downward to the end of the lower chamber
(tympanic), where the wave terminates
at another window called the round
window because of its shape. Here a bulg-
ing of the window membrane can clearly
be seen whenever pressure is applied to the
oval window.

During the course of the pressure wave,
however, it has past along on two long thin
sheaves of tissue which encircle the mem-
branous scala, causing these membranes to
approach each other due to external pres-
sure. Naturally, compression is going to
take place in this closed spiral which has
no exit except thru a_small tube leading
into a sack, and in this way acting as a
safety valve for pressures which may be

Suite 369, 70 5th Avenue

New York City
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too great. This scala has two membranes,
as can be seen from the illustration, caus-
ing it to assume a triangular shape. The
one on the bottom is called the basal mem-
brane or basilar membrane,

This membrane is built like a harp made
up of a large number of strings, and it is
believed that the vibration of these strings
cause the end organs of the auditory nerves,
which are mounted upon them, to vibrate
and by thus being stimulated, the sense of
some distinct sound is immediately trans-
mitted to the auditory centers (cells) of the
brain. The basal membrane is widest at
the top and narrowest at the bottom and
contains 24,000 fibers. Upon these fibers
are mounted the end organs of hearing
which are small cell-like structures having
numerous hairs at the top. Stretching over
these is a sort of soft pedal arrangement,
which in the event of the cells vibrating too
much comes down and dampens their action.
The auditory nerve itself has 14,000 ter-
minal fibers.

The action in the ear, therefore, appears
to be as follows: A sound is transmitted
from some position causing a wave disturb-
ance in the air. This disturbance impinges
on the drum causing the drum to vibrate,
which in turn communicates its vibrations
tc the oval window, after amplifying them
thirty times thru the intermediary of the
bones, altho the motion itself is consider-
ably decreased. This pumps a liquid up to
tte top of the shell-like structure in one
compartment and down the other to the
bottom again, causing a pressure effect all
along the length, but not a flow. This
pressure is felt in a flexible chamber, also
containing a liquid and having a membrane
of strings capable of vibrating. On each
string is a specially sensitized cell which,
if stimulated, will communicate with the
brain, giving indication of sound.

A good musician can distinguish between
two notes, one sixty-fourth of a semitone
apart. This means that there is more than
one fiber, but less than two of the nerve
for each note in the auditory scale. The
basilar membrane itself has more than two

fibers, but less than three for each note,
ind the peculiar rod-shaped structures,
which are shown in the diagram, are more
than one in number for each note.

It has been found that in diseases involv-
ing the basilar membrane, that the mem-
hrane destroyed at the apex or the wider
portion of the membrane, means the com-
slete loss of perception of the sounds low
n the musical scale, while those destroyed
it the base or narrow portion of the mem-
dranous scale destroyed the ability to rea-
lize the high notes in the musical scale. In
birds, altho the distinction between the
notes is much more delicate, the scale is
greatly limited. The telephone theory is
different from the above, which is called
the piano theory of hearing.

THE TELEPHONE THEORY OF HEARING.

This theory relegates the whole work of
analysis to the central nervous system to
the brain, but gives us no clue as to how
such an act of analysis may take place.
The idea advanced is that when a bow of
a violin is drawn across a plate which has
previously been sprinkled with some fine
powder, such as lycopodium, the plate as-
sumes a complicated pattern having nodal
points. It is thought that perhaps the en-
tire basilar membrane vibrates as a whole,
but wvarious nodal points will not vibrate
1s much as the internodal points, and since
the hair cells vibrate, with the membrane,
and are affected by the dampening mem-
brane on top, a pressure pattern is formed,
which pattern is communicated to the brain.

Animal experiments have not completely
bome out this theory. Animals such as
zuinea pigs, etc, have been subjected to a
stress of one continuous sound from a pipe
organ. The animal when killed, has shown
that one certain or definite portion of the
basilar membrane, together with the rod
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learn Drafting!

Mechanical — Electrical — Architectural — Structural

ODAY everything is built by plan. In
the factories, large and small, no new
product is made, not even a change is

made in an old design, but
that a new sketch, worked
out to the finest detail is
first prepared. New build-
ings are constructed accord-
ing to the architect’s clever-
ly-drawn plans. Great
bridges, tunnels, reclamation
projects are first schemed
out on paper—by drafts-
men! So we find every in-
dustry, in every land
throughout the world in
great need of skilled drafts-
men. These men must be
trained to take plans in the
rough and draft them into
workable, accurate graphs

Every Industry Needs
Draftsmen

Railroads, steel mills, fac-
tories, ship yards, electrical
conoerns, contractors, eonstruc-
tion engineers and companies,
car shops, architects and hun-
dreds of other concerns need
and must have skilled drafts-
men, In every industry thou-
sands of draftsmen are daiiy
required. The services of the
man who Is properly trained in
this important work are always
in great demand. Why don’t
you get Into this fascinating
profession?

time. One week of practical employment and
one week in the drawing room permit you
finishing this full course in one year. Low

tuition fee and Fraternity
House for all students who
wish to secure board and
room at cost.

Earn $150 to
$400 a Month

In this fascinating profes-
sion each man is paid ac-
cording to his skill and
worth. Expert Draftsmen
with specialized training such
as School of Engineering
offers can easily earn $150
to $400 a month. Expert
Designers who have had

cells, has practically disintegrated.

drafting experience enjoy in-

to guide the workmen. For

this work hand-
some salaries are
paid. But the men
who earn the real-
ly big pay are the
men who have
been properly
trained in the
principles and
practice of advanced draftsmanship.

Practical Men Prepare You

Come to the School of Engineering of Mil-
waukee to learn right the science of Drafting.
You will learn quickly and thoroughly here,
from men who are recognized experts. No
special ability or “drawing talent” is neces-
sary. With the desire to learn and the will
to win you can here quickly qualify for a re-
sponsible well-paying position in this fascinat-
ing field of work. Here you learn in large,
airy, well-lighted drafting rooms. Skilled in-
structors, who are practical experts, train you
step by step. Working models, machine parts,
intricate electrical apparatus—the most thor-
ough complete equipment for learning every
phase of drafting is provided by School of
Engineering. With this wonderful training you
can become an expert Draftsman in six months.

Earn While You Learn

By our special system you may earn your
way while learning. Our Employment De-

Become an Expert

in Six Months

comes up to
$10,000 a year and
more. Salaries of
over $5,000 are
often paid to
Chief Draftsmen
and Engineers
Train now for
one of these
splendid positions. With six months of special,
intense instruction here, you will be started
with a good work that will quickly put you
into the big-pay class.

SEND FOR NEW FREE BOOK
NEXT TERM BEGINS SEPT. 1st

Mail the coupon now and get full information so
that you will be ready to start your training on
September 1st. It is the ideal time to come to
School of Engineering of Milwaukee. Here, on this
breeze-swept shore of Lake Michigan, you will enjoy
cool weather while you are learni And there is every
““iﬁ'l': for recreation. The school 18 located in the heart
of waukee, a large up-to-date city with the added
attraction of bathing and boating on beautiful Lake Mich-
igan and other lakes In the surrounding country. Our
students engage in baseball and other sports. t?«m will
enjoy your training at School of Engineering and your
time here will pay you golden dividends all the rest of
mlg' life in incre: earning power and bigger opportun-

e

m&nwi'l‘lonwean thousands of dollars to you to mail

School of Engineering of Milwaukee
15th Successful Year Begins Sept. 1st

1-HA-373 Broadway, Milwaukee, Wis.

T s - —

#/ School of Engineering of Milwaukee

,’ 1-HA-373 Broadway, Milwaukee, Wis.
¢ 1 want full details and new catalog of the

partment will secure you a position to ,/ Electrical & Mechanical DRAFTING

which you may devote a part of each day ~ FBEE!

spending the remainder at the school. ,/ Name................. erereeeenees P
This plan both solves the students’ J Address

financial problems and provides ,

splendid experience at the same / Age.....
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ng Sharks

ALNSBACR

m page 364)

the current shoots into the shark’s body,
electrocuting him, providing there is a
good contact.

‘It is however, not always necessary to
electrocute the shark, and indeed it is not
absolutely necessary. In order to protect
the pearl or sponge divers, two or three
men armed with electrified poles can take
stations around the working divers, while
the latter work on untmolested. If a shark
comes within sight, the electrified poles will
readily ward off the pest, altho it may never
be necessary to actually stab him. In other
words, the effect of .the current will be

sufficient to frighten off the sharks should |
electrified

they come anywhere near the
zone.

Chemical
iments

'D L. DARROW
om page 393)

copper sulfate solution and-the tiny par-
ticles of it collect over the surface of the
zinc and at once the electrolytic action and
the consequent liberation of hydrogen

leaning Silver-Ware: One very unique
and useful application of local action is to
be found in a new method of cleaning
silver-ware. The silver is placed in an
aluminum kettle or pan and a solution con-
taining 5 teaspoonfuls of baking ' soda
(sodium bicarbonate) to a gallon of water
is poured on it. Or the solution may be
prepared first in the kettle and the silver
immersed in it. Then place the kettle on
the stove and heat it dearly to boiling. The
soda forms a mildly alkaline solution which
will attack the aluminpm but not the silver.
We have then the exact conditions for an
electric cell with the result that the hy-
dro; liberated by the action of the alkali
on the aluminum is driven over to the silver
where it unites with tlie sulfur on the latter
and quickly removes it. The silver can then
be polished with a chamois skin. The
amount of aluminum going into solution is
not great enough to injure the vessel.

An interesting illustration of local action
was recently observed on a splendid new
yacht built for salt water. Copper sheeting
was put together with rivets containing
iron. As a result local action set in and
the sheeting quickly fell apart.

One of the most important applications
of the electric current is to be found in the
electrolytic refining of copper, electroplat-
ing and the electrolytic analysis of alloys.
The principle of all of these processes,
however, is exactly the same as that of
electrotyping. Had ‘it not been for the
necessity of having a very expensive pla-
tinum dish for the electrolytic determina-
tion of copper in brass, I should have beexs
glad to describe the practical method oi
doing this. Silver plating was_described
in considerable detail the writer in th¢
January issue of the cAL ExPERK
MENTER. s |

In addition to these processes there is {

. host of chemical industries that etnplo(y t
. electric current and are made possible b

it Among these are the extraction

; aluminum, the separation of the alka
| metals, the preparation of the caustic a

kalis, the production of hydrogen, oxy

. and chlorine, the metallurgy of steel,

making of nitric acid from the air an

! many more.

|
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Movies of the

Unseen
By JEROME LACKENBRUCH
(Continued from page 361)

ST

S

ground is used for several pictures and
consequently time is saved in making the
drawings, as the entire hook-up need only
be drawn once. Lines that are to appear
in another drawing are never repeated.
Only when the action to be shown necessi-
tates a change in part of the drawing is a
new plate or background used. In diagram
3, it will be seen that a celluloid composi-
tion plate has been superimposed over the
background, and the current is scen to be
flowing. This particular plate shows onl

the lines represented by the white and blac

dashes. But when they are placed on top
of the background, they fit perfectly into
place and are so photographed. This is
the action that is evident to the eye. But
behind this we know that an electro-mag-
netic field has been built up and has reached
out to include the iron ball and magnetized
it so that the end nearest the bar is of
different potentiality than the end of the
bar to which it is attracted. The theory
that unlike poles attract is now flashed
on the screen to explain the action; and
finally a view of the magnetic field about
the iron bar is shown; stage four. Dia-
gram 4, which consists of a background
and one plate g)hotographed together, shows
the lines of force about the bar that has
been magnetized by an electric current be-
ing past thru a wire wound about it. Fig-
ures 5 and 6, at bottom of strip, show the
iron ball attracted partly at first, and then
drawn up against the pole. Here we have
a fundamental electro-magnet in action.

THE DYNAMO BARES ITS SECRET.
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“—that’s why I say he
knows his trade.

“Look at his tools spread out on
that planer bed. Every one’s
got the Starrett trade mark on
it. It’s a pretty safe guess that
a man with Starrett Tools,
knows how to use ’em.”

“Guess you’re right. I’'ve worked
around considerable, and every-

where I’'ve been, I've noticed that

the high-class men use Starrett

Tools. It’s easy to see why. You've
simply got to have good tools for
first-rate work.”

“

Starrett’s name on a tool is enough for

me. I’'ve been using them since I was
an aPprentice, and I know I can depend

on ‘em.

When I'm on a high-grade

job—or just an ordinary ome, for that
matter—give me a Starrett Tool.”

THE L.S. STARRETT COMPANY

The World’s Greatest Toolmakers
Manufacturers of Hack Saws

There are 2100 tools listed
in the Starrett Catalog—
tools of the highest qual-
ity. Write for Catalog
No. 21 “LE.”

Unegqualled
ATHOL, MASS.

TOHACK SAWS

\wf

DEPENDABLE

ELECTTIC SPECIATIES

M Motors, Electrical Toys
4 and Specialties Are Best

Enapp Goods have stood the test for 20 years. No detail in
construction has been spared to make them the best that moneye

can buy. The
Motors, Gen-
erators and
Dynamos. Spe-
clalties and
Novelties that
amuse and in-
struct. Fans,
Rheostats,
Compasses, etc.
And Knapp
prices are al-
ways lowest.
Always insist

on Knapp
Goods.

KNAPP DYNAMO MOTOR

Wil el cha batteries, run lamps,
motors, train of cars, induction coils,—in fact, the number
of experiments it can be used for is unlimi on
4 to 6 Volts or can be connected to run on 110 Volts
through a transformer.

Price, Complete, $9.00

o-day. Or your dealer cam secure them for yos.

complete Knapp line includes Toy and Power

KNAPP “LEARNELECTRICS”

A complete Electrical Laboratory, including a very
valuable instruction book by H. P, Gorman,
ALER Covers all subjects clearly and concisely.

Price, Complete, $4.00
DESCRIPTIVE CIRCULAR and

Order ¢t
CATA L'(')G of celebrated KNAPP MOTORS and Electrical Specialties from 10c up mailed

FREE on request.

KNAPP ELECTRIC & NOVELTY CO., 523 West 51st Street, New York City

WWW americanradiohistorv com


www.americanradiohistory.com

430

In Canada:

“&"& 28rd S¢.
New York City.

Preston, Out.  The Butfalo Sled Co.,

163 Schenck Street,
N. TONAWANDA, N.Y.

ROTARY G

Cat. No. YM1

A new development in the ro-
tary line has been made expressly

for Young & McCombs.

Im-

provements on the well known
saw tooth rotary wheel, make
this gap the equal in tone and
efficiency to any selling for twice
the money. It is the only gap on {
ket which will run smoothly and
in either a horizontal or vertical
Can be run in a vertical positic
screwed to the wall. Rotor is
cast aluminum with formica cent(
liberal sparking space and is dri

either 1-4 or 3-16 shaft.

speed switch in base.
Price, complete - $
ROTORS ONLY

YMla—Rotor and standards only........ $7.00
YM1b—Standards with base and binding

ACHRO!

Guarant

Variabl
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lines of force sing between the mag-
nets. But, if the rectangular loop were
turned to a vertical position with respect
to the lines of force, the marimum num-
ber of lines of force would pass THRU
the space enclosed by the loop. Now, by
turning the loop (armature), the lines of
force are cut; and this cutting results in a
current being induced in the loop; forcibl:
illustrating the basis of action in all
dynamos. )

It is clear that when the loop is in a
vertical position, and it is revolved about
its own axis, it will move almost parallel
(for an instant) to the lines of force it is
cutting. Gradually, however, as the loop
moves toward the horizontal position, more
and more lines of force are cut at right an-
gles, and consequently an increasingly
stronger current is induced in the loop.
From the horizontal to the vertical posi-
tion, the loop cuts fewer and fewer lines of
force at rigﬁt angles until it is again in a
position parallel to them. From this we
may conclude that as the loop makes one
revolution, the current increases as the loop
moves from 0 to 90 degrees, decreases from
90 to 180 degrees, and then repeats this
progression and declination from 180 de-
grees to 360 degrees.

WHY CURRENT ALTERNATES.

The principle on which electric current
alternates is this: An increase in the num-
ber of lines of force embraced by a cir-
cuit induces a current in a certain direc-
tion, depending upon the direction in which
the conductor cuts the lines of force. (In
the accompanying diagram 5, it would be
away from the observer, on the left side of
the loop and toward him on the right side.)
And a decrease in the number of lines of
force embraced within the circuit induces a

ROTORS AND STANDARDS

YM2—Plain rotor, as illustrated........$4.50

YM3—S8aw-tooth rotor, designed for Har-
monic Chord tone...eecceseseee 475

LONG

MATIC TELESCOPE MADE UPON NEW
Positively such a good Telescope was never sold for this
made by one of the largest manufacturers of telescopes in
measure closed 8 inches and open over 2% feet 1n 4 sections.
eclentifically ground lenses. eod

by the maker.

2
iZVzFEET
] =

BOTENTIFIC PRINCIPLES.
rice before. Eastern Yelesoo)
merica; we control entire p!
They are nicely brass nd,
eojourner in the country or at the

are
uction;

Eve!

scaside resorts should certainly secure one of these instruments, and no farmer should be witbout

e. The scenery

ust now Is beautiful.

A Telescope will ald you In taking views.

Objects are

gntought to view with astonishing clearness Sent by mall or express. safely packed, prepald., for

onl cents. Our new Cntnl%ue of Watches, etc., sent with each order.
.nl you sbonld not miss ft. (]

Send 99 cents tod.
BASTERN

warrant each

To deal 6 for F Dou::':. )
. ealors or Four
NOVELTY 0O., DEPT. 67,

is 1s a grand offer
as represented or money refunded.

172 B. 934 S8TREET, NEW YORK.

current in the same direction in which the
hands of a clock move. Applying this to
the diagram, we may say t when the
loop moves down 90 degrees from a verti-
cal position, on the side marked N, and up
on the side marked S, the number of lines
of force embraced within the rectangular
loop gradually decreases, and consequently
the current induced will be in the direction
in which the hands of a clock move. In
this case, it will be away from the ob-
server on the side toward S and toward
him on the side N. Now, as the loop
changes its position with respect to the
number of lines of force it cuts at right
angles, the direction of the current induced
changes.

It will be observed that each end of the
loop is attached to a ring, known as a col-
lector ring. These rings revolve with the
loop and draw off the current in alternat-
ing directions, positive thru one-half revo-
lution of the loop, and negative thru the
second half of the revolution.

The next step in building up the action
of the generator on the screem, is to re-
move the drawings of the loop and brushes
from the background and to lay other cel-
luloid plates upon it. One of these (figure
5) is a view of an “H” armature; the sec-
ond (figure 6) is a view of the loop, and
the third (figure 7) is the “H” armature
containing many loops wound in the form
of a coil. The action previously outlined
takes place in greatly increased measure
within the armature shown in diagram 7.
By removing the single black loop and sub-
stituting a cross-sectional view of the in-
terior of the armature, an idea may be
obtained of the mass of wire within it.
As the strength of a current d ds upon
the number of wires cutting the lines of
force, it is evident that the desirable condi-
tion is obtained when a great number of
wires are wound closely together in the
armature. Figure 8, the lower and final
stage here shown, shows the current being
taken off by means of brushes and slip
rings.

Electricity from

Water Power
By H. WINFIELD [SECOR
(Continued from page 395)

ing with a wooden mallet over a mandrel
of the proper shape, and the securing tabs
or bent over ribs also formed. These se-
curing tabs may be drilled for rivet holes
before being bent over if desired.

POWER OF WATER MOTORS
(Extracts from Kent’s Handbook)

%Pouti.ng Revo-
. Hesd  Pres- elocity lutions
Size in ft. sure ft.per M. perM. H.P
inches Ibs.
6 20 8.66 2151.97 684 .08
6 30 12.70 2635.62 837 .10
6 17.32 3043.39 969 .18
6 50 21.65 3402.61 1038 .21
6 60 25.98 3727.37 1185 .28
6 70 30.31 4026. 1281 .35
6 80 34.64 4303.99 1368 43
6 90 38.97 4565.04 1452 .51
6 100 43.30 812. 1530 .60
6 120 51.96 5271.30 1677 .79
6 140 60.62 5693.65 1812 .99
6 180 77.94 6455.97 2049 1.45
12 80 34.64 4303.99 684 1.00
12 140 60.62 5693.65 906 2.33
12 180 77.94 6455.67 1024 3.39

12-INCH REGULAR TURBINE WHEEL (JON-
VAL TYPE)

This wheel uses ecighteen square inches of water.

Cubic ft. Revo-

Head Discha lutions
in ft. per per M H.P.
147.0 368 1.28
10 190.2 451 2.70
15 2328 558 4.96
20 268.8 644 7.65
22 282.0 673 8.81
25 300.6 1 10.67
28 317.4 747 2.62
. 30 329.4 7 14.03
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THE “MASTER
REY”

By CHARLES S. WOLFE.
(Continued from page 374)

marvelous happenings of fiction. The dis-
pute grew rather hotter than either of us
liked, and—well, we ended in a bet.

“Fair offered to bet me five thousand dol-
lars that he personally could demonstrate to
a selected committee that the mysterious
entrance or exit from a room as described
in this book was quite possible. I accepted
the wager.

“The committee was selected, and the
conditions agreed on. He was to enter a
room from which no unaided exit could
apparently be made. He was to be allowed
the entire night in which to effect his es-
cape. If he succeeded, I agreed to find him
within 48 hours, and to explain how he got
away or forfeit the wager.

“The arrangements were made, and he
entered the selected room at eight last eve-
ning. This morning we forced an entrance
to that room. He has disappeared!”

Fenner made no effort to conceal his grin.
“Put one over, eh? Any idea how he man-
aged it?”

“Not the slightest,” confest Watson, de-
jectedly. “A arentfy it is impossible. Yet

e is gone. My forty-eight hours are slip-
ping away rapidly, and it seems as if I am
slated to lose. I don't mind the money at
all, you understand. I would give the
little devil that much if he asked for it.
It is the idea of having the young jack-
anapod hoodwink me in this fashion that
makes me determined to find him if I can.
Yet I haven’t an idea where to begin. Now
I am making you this offer. Solve this
riddle for me, and the money I win you
may have. Of course, I rely on you to keep
secret the fact that you aided me.”

“That’'s a pretty stiff condition,” objected
Fenner, *for how I am to get a look at the
scene of this - mysterious disappearance
without someone noting my presence there,
and how I am to trace the movements of
Fair without following any trail he may
have left without seeing it is more than I
can imagine.” :

“That you can easily do,” returned Wat-
son. “The selected room was in the Com-
mercial House. This morning we forced
the door, doing some little damage. I told
the proprietor that I would send workmen
around to make the necessary repairs. You
may represent yourselves as locksmiths
without arousing any suspicion.”

“Right,” Fenner agreed, cheerfully, “and
now, Mr. Watson, give me a concise ac-
count of Fair’s last movements.”

“We finally chose a room on the twelfth
floor. Fair accepted this room without
comment, and it suited me. It opens
onto a long corridor, which leads to
the elevator. It is much like the other
rooms on that floor. The reason that it
appraled to me was that it was situated
jui.e a distance from the fire escape. In
fact, it is inconceivable that Fair past out
thru the windows of the room.”

“Granting that he had the nerve to ven-
ture out over the abyss, couldn’t he reach
the roof ?” queried Fenner, quietly.

“Watson shook his head in negation.
“Three stories above, and the out jutting
cornice, you know. Practically no hand
or footholds on the surface of the wall.
I don’t imagine a cat could make it. I think
we can eliminate the windows. The hotel
proprietor assures me that there are no se-
cret passages, spaces between the walls or
anything of that sort in the building. 1
take his word for it. Now as to the doors.
There are two. The one leading into the
room from the corridor by which Fair en-
tered, and one within the room in the left
wall, leading into an adjoining room, which
also has a door opening into the corridor.

www americanradiohistorv com

431

wmsny AVE UG puwecsves

X
..High 8chool Graduate ..Lawyer
R 1 Engt “Bust o,
..Elec. Light & Pr. Supt. ..Certified Pub. Accoun’t.
. .Hydroelectrio Engt ..A & Auditor
..Telephone Engineer « . Bookkeeper
.. Telegraph Engineer «.8tenographer
.. Wireless Operator «Fire Insurance Expert
«.Architect «.Banitary Engineer
..Buildiog Contractor «.Master Plumber
..Civil Engineer . .Heating & Vent. Eng.
«.Automobile Eng.
..Btr 1 Engl .. A bile Repatrman
« .8hop Superintendent . .Alrplane Mechanic
«.Steam Engineer +.General Edu’n Course
« .Draftsman & Designer . .Common School Br’ch’s
« .Photoplay Writer . .Employment Manager
Foreman’s Training Course


www.americanradiohistory.com

432

avew wavweevy © wee——

www americanradiohistorv com

Science and Invention for August, 1920

ordinary locks,
; reason, I sup-
There is a bolt
which opens on
the door within
n the other side
within the ad-
; morning. And
bolt on the out-

room we shot
the one on the
d to force our
: bolt on the in-
also were-both
d there you are.”
scription of the
‘atson,” he said,
come locksmiths
can do anything
1elp you out, I'll
e."

m, “and remem-
if you can suc-
ery.”

past out, leaving
le. As we past
dson favored us
e to which Fen-
ith his hands a
f the long ears

Fenner's house,
ng clothes, took
. downtown car.
question Fenner,
- a possible solu-
»roved non-com-

ntil we have had
1e of this fourth-
's. Let us form
all that is to be

vas quite lucid,”
re just as he de-
ms impossible to
own, you know.”
ble it may seem,”
face to face with
»ke into the room
ne. That, I take
is quite possible.

the manager, we
admission to the
bell hop left us
ich Fair had con-

r was trivial and
he few necessary
refully, Bill,” he
f to the task of
t and its keeper,
young friend is
bed or a clothes

lid make a thoro
having come to
¢ down that Fair
remained in the
by some clever

'ss, however, for
hat he could not
jin the room.

iescribed by Wat-
ler or sign of wm-
juggest a possible
A glance out of
that Watson hac
o fancy a humar
face of that wal
ming, and I fel
a0t made the fin
rors seemed proo!
u either of them
a door after yeu
on the other sd
he fact that then
of each of thes

—


www.americanradiohistory.com

Science and Invention for August, 1920 433

doors made it look like a rather difficult
proposition for him to have opened them at
all, let alone bolting them behind him.

The ceiling, examined from the vantage
point of a chair, was as fruitless of clues
as the previously scrutinized floor.

“And now,” said Fenner, after these de-
tails had been attended to, “we will take a
leaf from Watson’s book, and have a look
at the adjoining room.”

By means of an ordinary skeleton key
we readily got into this chamber thru the
corridor door. I prepared myself for an-
other thoro search, but Fenner stayed me,
“No use, Bill,” he said; “let's go.”

Mystified, and a little rebellious, I fol-
lowed him from the room, and we made
our way to the street.

As we walked along, Fenner hummed
softly under his breath.

“It wouldn’t have done any harm to have
taken a look around that room,” I grum-
bled, “on the off chance. While he’s not
likely there, we might have made sure.”

“Nor would it have done us any good.
Ah! there’s a telephone booth. Wait here
until I get Davidson and kiss that five thou-
sand good-bye.”

“Are you giving it up?” I demanded,
amazed and hurt. “Let’s go back and have
another try.”

“Not on your life,” said Fenner, grimly.
“Lead us not into temptation. If I go back
there I may be tempted to collect that
money.”

“You'll never collect it this way,” I de-
murred.

“My boy, I don’t want to collect it,” re-
torted Fenner. “I don’t need money that
bad. Watson’s a short sport, or he would
have seen this thing thru himself, and not
asked to buy the brains which he appar-
ently lacks. Fair on the other hand has
proved himself the possessor of some real
gray matter., Get me? I'm going to be
something of a good sport myself and not
give him away.”

I laughed, shortly. “Give him away,” I
echoed. “I hardly think you will!”

Fenner stopt short in his tracks, nettled.
“Say, you ass,” he said, sharply, “you don't
think I'm stumpt, do you? Let me tell you
something, fellow. I know where that lad
is at this very moment.”

“You do?” I yelled. “Then where in
blazes is he?”

“In that room that I wouldn’t let you
search, my boy,” rejoined Fenner, compla-
cently, gratified by my startled expression.
“That’s why I literally dragged you out.
I didn’t want you to flush the poor lad and
spoil it for him. He was in that b'g closet,
sticking out his forty-eight hours.”

“He was?” I demanded, in amazement.
“How did he get thru that bolted door?”

“Easiest thing in the world,” chuckled
Fenner. “A cinch. He had the MASTER
KEY.”

“A master key for a bolt?” I demanded,
incredulously.

“A master key for a bolt,” Fenner said
quietly. “A nice little electro-magnet and
some lamp cord. Simple, wasn't it. Hook
right into the lamp socket and shoot the
bolts about at will. He figured, and rightly
enough, that the fact that all those bolts
were found safely in their keepers would
ward off all suspicion that he merely stept
into the adjoining room. He was right
when he told Watson that things happen
in every day life that are stranger than fic-
tion.” Maybe that worthy will believe him
now.

“Good night!” I murmured, dazedly. “I
never thought of that method—never sus-
pected the trick.” .

“l did,” replied Fenner, “and just the
moment that I saw those bolts were of steel
and not brass ones, I knew that I was right.
Gee! Couldn’t we have rigged up some
station with those five thousand iron men!”
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Electric Sand-Hog
to Salvage Ships
By ERIC A. DIME
(Continued from page 357)

tion of the machine contains an electric mo-
tor and the mechanism used for guiding the
device while in operation. All the machin-
ery is enclosed in a watertight metal casing.
The burrowing apparatus is connected by
means of a cable to the wrecking tug above.
The cable contains the feed wire for the
motor and other wires employed for con-
trolling the speed and direction of the de-
vice, as it is digging its way.
LOCATING THE WRECKED SHIP.

Operations begin with the location of the
wreck. Various methods may be employed
for this purpose. If the ship rests at a
depth of a hundred feet or less, it can be
located by means of an airplane. Cases are
on record where aviators have located
wrecks because these appear like a dark
shadow to the men flying at heights of from
500 to 1,000 feet. Should it happen that the
vessels lie at depths of more than a hundred
feet, they may be located by means of a
drag-line attached between two tug boats.
The boats may be separated to a distance of
from 1,000 feet to a quarter of a mile, and
the wide sweep of the line would be caught
in the wreck and the latter thus located.
Still another method of finding the resting
place of an ill-fated ship is by means of an
electrical detector. ’
of wire attached
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gested by Dr. /
When the coil apg
ship or some other
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cuit connected wit

When the ship
rowing machine
wreck and a dive
wrecking tug. If
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There is so little
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An ingenious feawurc u1 uns suv-sca wuic
is the mechanism by which its course can
be controlled by the operator on the tug
above. The position or angle, which the de-
vice holds as it burrows away, is automati-
cally registered by means of small electric
lights with colored bulbs on a control board
in front of the operator. For example,
when the nose of the machine is pointing
downward at, say, an angle of 45°, this
position is registered by one set of colored
lights, white, for instance. Should the ma-
chine move on an even keel, this would be
indicated by blue lights, and when the nose
points upward, as it must when emerging
on the opposite side of the ship, red lights
would be the signal for this.

®See article on detecting submerged ships in our
October 1919 issue. s
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Should it happen that one propeller would
cut its way thru the ground faster than the
other, due to a possible difference of ma-

- | terial thru which the device must burrow,

thus diverting the machine from its correct
course, the operator on the tug can correct
this by increasing the speed of one propeller
and slowing down the other. The distance
covered by the machine thru the sand is de-
termined by the number of feet paid out by
the cable attached to the apparatus.

When the device has completed its course,
under the hull of the ship, the diver must
locate the machine. Under ordinary cir-
cumstances this would not be an easy mat-
ter. It is obvious that in the darkness pre-
vailing at the ship’s depth and that the nose
of the machine is barely above—or flush
with—the surface of the ocean’s bottom, it
would be difficult for the diver to pick out
the particular spot, where it is to be found.
This difficulty has also been overcome in a
clever manner by the inventor. He has in-
stalled a little hammer, operated electrically,
in the mechanism of the machine, and by
pushing a button on the control board above,
the hammer gives a series of sharp knocks
by striking metal. By the noise thus pro-
duced, the diver is able to locate the bur-
rowing device.

A CATERPILLAR TRACTOR HELPS THE
SALVAGING WORK.

In addition to the burrowing machine,
Mr. Saliger has invented a caterpillar trac-
tor combined with hydraulic sluicing. This
tractor is designed to take the place of the
burrowing device, where the sea bed is of
such a nature that the latter would not work.

This tractor resembles very much an
armored tank, altho of miniature size. Its
dimensions are four feet wide, three feet
high and five feet long over all. It has cat-
erpillar belts on top as well as below, the
two sets being essential for propulsion
where a tunnel is dug. The front of the
tractor has hydraulic nozzles thru which
water is forced at great pressure.

When all lifting cables have been placed
under the wreck, everything is ready for at-
taching the pontoons. These are resilient
and collapsible. They are made of rubber
and strong fabric and when inflated have
the shape of a gigantic football. A net-
work of ropes surrounds the pontoons, thus
helping the fabric, when inflated, to with-
stand the air pressure and at the same time
serving as the support for the lifting cables.

The rigid wood or steel pontoons, which
are universally used at the present time,
have certain drawbacks. In the first place,
they require a heavy hoisting and hauling
equipment. Furthermore, they are imprac-
tical save in sheltered waters, because the
slightest storm may wreck both the ship
and the surrounding pontoons by pounding
and grinding them together.

FLEXIBLE NON-DAMAGEABLE PONTOONS
RAISE SHIPS.

In order to overcome these difficulties,
Mr. Saliger devised his collapsible pontoons
which require only one tugboat and its or-
dinary equipment. The secret of success of
these pontoons is found in their construc-
tion and in the mechanical devices used in
connection with them. Each pontoon has
a lifting capacity of 25 tons. 'Phey are at-
tached to the lifting cables under water in
a deflated condition and the number re-

uired, of course, depends on the size of
the shg)]. The pontoons may entirely en-
circle the hull, or, if necessary, surround
it in rows of two or three deep.  When they
are once in position, the wrecking outfit
above pumps air into. all the units simul-
taneously. When all are fully inflated, it is
evident that the ship must rise, thus obey-
in%one of the immutable laws of nature.
pon reaching the surface, the pontoon
hecomes a factor of protection instead of a
menace to the prize. It acts as a buffer,

J | protecting the ship from storms and shocks.
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SHOE DEVICE.
(402) | Herbert Skinner, Oxford, Ohio, wishes
our advice on the patentability of the following:
“When the ice is on the sidewalks and streets,
people find it very hard to stand-up. . My idea is
to have a cleat put on one’s heels the same way
that heel plates are put on. There will be points
in_this plate which will stick in the ice. On the
other side will be some projections which will
stick in the heel and hold it on. The advantage
of these over the ones which strap on is that
they are invisible and they do not have to be
taken off every time one goes in the house, This
outfit would be much cheaper, too.”

This is not a new idea at all, and there
are many devices on the market at the present
time_that accomplish the same thing. We have in
mind particularly, a simple article which attaches
to the shoe, which can be unfolded, having on
one side spikes to prevent one from slipping on
the sleet or ice.covered streets. Normally the
device folds back and rests between the space
of the heel and the sole. ‘

PATENTS.
%?3) J. B. McClellan, Monongahela City, writes:
rough your Patent Advice 1 woul like to

know the following:
_If an inventor makes public a certain inven-
tion or has it witnessed and signed by a mnotary
public, would a patent be allowed on the inven-
tion if the inventor has his patent attorney, whom
he employs, get out his Cpotent. act as witnes
sign sﬁeclﬁ_cat:ons. etc.? Could this be consider:
lawfully executed by the patent office?

A. As far as we know, one of the finest claims
of priority is established by having the article
known to‘ as many of your friends as possible.
After specifications have been written up and
signed by a notary public, if desired, a duplicate
copy can be placed on a iarge post card and can
be_mailed to yourself or a friend.

. If it is then published in a mﬂxine. it estab.
lishes a third claim of priority. e patent office
also, however, rules that some attempt must be
made at obtaining a patent within one year after
its kfégot_ publication. A very good method of

WENTMSHAVEN'T YOU SOME IDEA
that you can’t just work out?
Give us the idea—we will develop it for you. Me-
chanical and electrical ideas developed. Experts in
model and experimental work and in perfecting in-
veptions. Designing and bullding labor-saving
chinery a specialty. Get in touch with us=
We can save you money.

ELK MFG, CO, lg&

1936 Broadway, York

establishing priority is to daily record your activ-
ities in a notebook and not forgetting to put the
date on the page. At the end of the year you
can have the notebook stamped by a notary pub-
lic or onge a month, if desired.

A patent, however, is the best, but if your funds
are insufficient, publicat in some ine will
comstitute. the next strongest claim, lasting only

one year, of course. If, during that time, some
manufacturer sees the practicability of your de-
vncte. the will be very glad to help you in your
patent.

NEW TRACTION SCHEME.

(404) 0. W. Hammarlund, Rumford, R. I., writes:

I am at present experimenting on an electric-
gasoline system of transportation, I have spent
quite a lot of money on it, and before I do much
more I will have to interest capital.

1 have been using a 6-cylinder engine which
is rated at 31 hp., but develops 48 at 4,000 r.p.m.,
and been driving it at a S-k.w. speed for an
electric gemerator direct connected to it. This
lant is set on a sis and is to be propelled
y a S5-hp. series motor, and four other chasses
for either passengers or freight. Each will be
propelled by S-hp, motors and coupled mechan-
ically and ~ electrically together *and controlled
from one Pomt. .

As a 3 1/10-hp. motor is used on two-ton elec-
tric trucks to propel combined weight of vehicle
and load of 12,000 pounds at a speed of 8 to 12
miles per hour, a 5-hp. motor should propel x:r
cars at faster speed. The engine will run all
the time except on long stops and the units can
be made up of 2, 3 or 4 cars, just as the traffic
demands. I think T will have very little trouble
with the control of the system. 3

The power plant at the load is a logical answer
to the street car question, as a 34-000-pound ve-
hicle to transport less than 6,000 pounds is a
very inefficient idea where miles and miles of

copper and steel, with their losses and cost of
maméensnce, are also needed, without which they
are dead.

The old 50-ton locomotive will pull more, and
the need of its weight is because this’ is required
for traction, where if an electric motor was put
on each coach or car far better results would be

~wegined and using a turbo generator to drive

m.

A. Your idea is mrel:a feasible and very prac-
il as far as its mechanical possibility 1s con-
ned. As yet no one has thought of using a
joline engine in connection with a series of
s such as you explain and no difficulty should
experienced at all with the control system.
Furthermore, you would experience very little

fculty with operating on railroad track, as
ly 16 pounds of energy is required to move
e ton of stock on wheels, provided the same

on a railroad track, and we believe its ed,
high as 25 to_30 mules, could be obtained with
Je diﬁcult;. It is quite possible, however, that
your gasoli g were pled dn'ectil by
srcion to the wheels of the car, you would get
ater horsepower. |

Br: the other hand, it would seem that a more
en distribution of the power along a train of
ra tends to cause safer and smoother operation.
hether the device is going to be a commercial
et and can be adopted to a very great extent
hard to say, as no patent could really be se-
red on the same, inasmuch as gasoline engines,
stors and generators have often been couple
jether, unless you can secure some intrinmc
tents on the controlling method.
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Elhe Electrical
+ Machinist
Sy H. WINFIELD SECOR
b(Continued from page 400)

ASPECTS ON MAGNET
CONSTRUCTION.

Before going further, an interesting ex-

ment which was performed accidently
one time, and which came under the writer’s
observation, will be mentioned, as it hap-
pens to show vividly, the important effect
of shunting even a part of the magnetic
flux from the field-poles of a dynamo or
At Fig. 3-A, the experiment in
uestion, is illustrated. One of the men in
e shop happened to have in his hand a
d was testing a motor
which had just been rewound, rated at
about 14 horse-power.
the vertical bi-polar type as illustrated, and
unthinkingly, or else in a spirit of experi-
he approached the wrench
toward the top of the two salient field-poles.
Before he could catch his breath, the
powerful magnetic flux acted on the wrench
and slammed it out of his hands and down
The next minute the arma-
ture of the motor, due to the shunting of
a great part of the field flux thru the
wrench, and the consequent weakening of
the active field, started to fairl
as its speed mounted skyward.
important thin
reasons. One of them is that you can regu-
late the speed of a motor or the voltage
a simple iron shunt ar-
may be strongly built so
as to be controlled by a wheel or gear, act-
ing in the manner just described. As you
approach the iron shunt bar towards the
field-poles, the field acting on the armature
ed, and the motor speed raised
or the voltage of a dynamo lowered.

%¥As the iron shunt member recedes from
the field-poles, the motor s
normal or the voltage of the dynamo will
increase toward normal., . .

iIn the Stow variable speed motor, the
field pole-shoes are caused to recede from
or approach the armature by means of a
special gearing arrangement, which simul-
taneously moves all the pole-shoes when-
ever a gear wheel on the exterior of the
chine is turned. This, as will be seen
on reflection effects the same results; that
is, it weakens the field or raises the arma-
ture speed, whenever the pole-shoes are
d away from the armature owing to
the larger air gap and consequent higher
reluctance offered to the magnetic flux. As
the pole-shoes are approached to the arma-
ture, the air gaps are reduced in length, the
magnetic reluctance is also lowered, and the
armature reduces to its normal speed.

- As the field flux lowers on the motor ar-
mature in any case, the rotating member
will tend to increase its speed in an effort
to generate its usual quota of counter elec-
As this counter emf., is
dependent upon the number of armature
conductors, the speed of rotation and the
Id flux in maxwells per square
inch, it is evident that if we reduce any one
of these guantities then one or more of the
others” must be increased. Therefore, as
the field flux is reduced, the speed will tend
" to increase as the number of armature con-
ductors is already fixt, and in order to gen-
erate the proper counter emf., the armature
cwill rotate faster and faster as the field
flux is weakened to try and produce suffi-
“cient emf. to buck the line voltage applied
to the motor, in order to keep the armature
current down to the proper value. It is this
i rtant fact which accounts for the rush
f current when a D.C. motor is started,
e reduction of the curre
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The motor was of

on the poles.

of a dynamo
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wi sounder, d% deteoctor, absol return
thlt:&bl.-,m&mwl.b. d zour dep&.ig‘;iel eo::to:egm ml‘cid:n:{llﬁ:o é:: e=:n CAITY u?"mm'&’:ﬁ’g
Scain. SEND THAT $1.00 TODAY. You'li be oorry i v eake s th's romackeble offer mow—7ou may Dever see

g . A.E.ADAMS ELECTRIC COMPANY, CHICAGO v
> Address—1305 Peoria Street M
10Per Cont Discount for Cash in Full With Order and Meney Back as Guarantsed '

AUTOMATIC FIBRE '
AUTOMATIC Firs =X

ce and a magnetic A

orl 8ol Tustit [ who wear leg.  Good Pay. FREE Fibre Sample.
Tty Viitas  Solenos lustitute, " 1400 Describe Stamp to
WORMAN CO., 252-D HENNEPIN,

TREMENDOUS SAVING IN COST
You don’t need to be a cabinet
maker. We have made it an
easy and a pleasant job with

Our Simplified Plans Do arnish

d_iagrams, motor, ready-built horn, cabinet
pieces and all metal parts complete. You do
the assembling, 6 models to choose from.
A few hours’ work, and you will have as
fine a type pf phonograph as any produced,
and at a price away below what you would
pay in a store.

KEEP THE SAVINGS IN YOUR POCKET |

Machines play all records, have a wonderful tonal
:':l_l'ty.'e::)cel e'dhby none‘; No ne:tie now for any
ily to be without a phonogra cause of the
cost. THE MAKAFONE grolges the problem.
BUILD IT YOURSELF AT LESS THA ONE-
FOURTH REGULAR COST,_but equal to the
high priced cabinet machines. Free Records with
each outfit. SEND TODAY FOR FREE CATA-
G and full particulars of our wonderful offer.
Many a manu/:xttur_er got Ris start in this way.
;i"!xydnot you? Build machines and sell to your
iends.

3
Agents Attention g o
sell these machines from our plans at a profit of
:50 tok$75 each. Others are selling two and three
week. ere is i i,
money and become ‘y_oul ?O_mﬁ'i::aki il'

independent.
Pleasant and prof- ..Mso';m n.“ 8?”.", ce-
itable work. L 313 so. Citnton St Cnleage. 1,

! Gentlemen: Please send me full
Send Coupon, Now—To-day | 2ot of oo Meksione proo-
MODERN PHONOGRAPH SUPPLY CO

302 S-:izger Blilii. 312 2~ Clinton Q¢ (Rl
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¢ Duck’ bo
?n this m.t'alan?r(.l A

DUCK'S

The wireless catalog mailed for 12c and the electrical catal
either in stamps or coin, which amount you are privileged to
your first order of $1.00.

This edition of our wireless catalog is the most complete and elaborate
we have ever put out.
As an encyclopedia of information it is invaluable.
cellent paper and with a beautiful cover.
you that there never has
all 'that you can absolutely rely
In a word it ir all warth whila ratalame in aea

NEW MODEL SBB. NAVY TYPE RECEIVING TRANSFORMER Only $27.50.

OUR IMPROVED ARLINGTON RECEIVING TRANSFORMER

THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio

New Big 200-Page No. 14
Wireless Catalog and 100
Page El e c trical Catalog

for 6c,
Y educt on
Catalog positively not sent otherwise.

It embraces everything in wireless worth while.
It is printed on ex-
r. Your amateur friend will tell
been any wireless catalog to take the

on the quality of every instrument

.00
accessories for
' sale and also

Ivery.

The secondary on our new
gpe Arlington is divided into

ree sections with two dead
end switches, eliminating dead
end effect and harmonics and
E_l vin f greater selectivity.

he end support is similar to
that on our Navy t’?" per-
mitting a looser coupling. It
is a beautifully ﬁnuheﬁ in-
strument.

Price only $15.00

Radio Telegraphy and Telephony
Can Now Be Mastered at Home
By Marvelous New Method

YOU can now learn Wireless Teleg-

raphy and Telephony quickly and

easily in your spare time at home, by
mail, through the famous Home

Study Course of the National
Radio Institute, and with the
help of the wonderful Natrom-
eter outfit which we will send

you. Then you can travel or locate in land wireless work near your home.

THIS FINE NATROMETER SET TO
EVERY STUDENT

We send you this wonderful Natrometer whlle
taking our Home Study Course. It becomes your
personal property on completion of the course.
The Natrometer automatically sends you messages
at varying speeds, just as you would receive them
from distant wireless stations. This set 1Is
operated entirely without the use of ‘‘aerials.”

SPECIAL PRIVILEGES TO NATIONAL

RADIO INSTITUTE STUDENTS

Combinatien oeurse In Wireless Tel and Te-
l:.nzny r'.” the price of one «M Graduate

Course FREE.
Complimen' Membership In tho N. R. 1.

League with biuo and 'old membership sin.
Handsome diploma suitable fer framing.

Personal heip in securing pesition.

SEND FOR FREE BOOK
Send the attached coupon TODAY for free copy of our
valuable and interesting book ‘‘Wireless The Oppor-
gnl‘g';h:{ Today," how we help

‘NAT!ONAL RADIO INSTITUTE
AT T R, o

Relay

EARN BIG MONEY

medmmmnwrkumhrmamnuzs:
month with all living expenses %‘ld includes board,
lodging, laundry, etc., which when totalled and added to
the salary amounts to $200 or more a month.

Ad to high iti with bigger pay Is rapid.
One of our récent graduates is getting $6,000 a year.
Radio Aids recelve $6 to $15 a dnz: Aerial Mail Service
$1,500 to $2,400 & year plus & 10% bonus: Radlo In-
spectors §1,200 to $3,000 & year. Our eguduntu are guar-
anteed positions upon securing th official license.

Send Coupon for FREE Boek

NATIONAL RADIO INSTITUTE
D 285, 14th & U Sts, N. W.
."‘Wuhlum, D. C. th N

Write
Plainly

Send me your FREE book ‘“Wireless The
.’ me about your famous Home Study
Course in Wireless Telegraphy and Teleghonk—yom post
d s0- bership in the N. I Relay

League—your Special Instrument Offer.

Name ......cvicuriercecnccsosssarscsssncscenas .
Age......... AdAress ....ccceectscectirrccscscanens ceee
City...ovvven ceceses esesceces Btate..cccicecnnas
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The *“Ultimate Ray”

By RAY WHITCOMB
(Continued from page 372)

panting and numb for perhaps fifteen min-
utes while the storm raged turiously with-
out,

Finally, as my strength slowly returned to
me, I got up, shivering and miserable, and
determined to find out where I was and, if
possible, to obtain some dry clothes. Not
thinking of where I was, I fumbled around
on the wall for a switch, found it, and
flooded the room with light. Even as I past
the switch, however, and stood blinking in
the light, I thought how unusual it was to
have electricity in an out of the way spot
like this.

The room in which I found myself was
plainly but modernly furnisht as a library.
A mission table stood in the center, chairs
to match were set about and series of
shelves nearly filled with books, completely
occupied one wall. I took a step toward
the books when a sharp click behind me
caused me to whirl around.

Facing me, stood a short, stout, red faced
man wearing a huge rubber apron and hold-
ing a businesslike looking automatic pistol
trained squarely at me.

I stretched forth my hand and started
forward— :

“Stay where you are,” came in quick, in-
cisive tones, and he eyed me from head to
foot with evident dissatisfaction.

So taken aback was I by this reception,
that words failed me and I simply glared
at him. He had evidently just cocked the
revolver as a pudgy thumb still remained
on the hammer. Broad, square-toed shoes
peeked out from under the ridiculously
large apron; his shirt sleeves were rolled
up, disclosing an elaborate, tatooed design
on his left arm; and a pair of immense
goggles protruded from a pocket in the
apron. A stubby beard of sandy color gave
a ferocious aspect to him, and a thick mat
of frizzley, brown hair surmounting a
beefy, bloated face, was the remaining fea-
ture of this most singular person.

“Well,” he snapt, at length, “I guess I've
got you.”

“And may I ask,” I rapt back at him,
“What you intend to do with me now that
you have me?” My head throbbed pain-
fully yet, and I felt decidedly out of humor
at being thus treated.

“Hmpf!” he grunted, his little eyes nar-
rowing down to slits. “Your visit is most
inopportune. However,” he laughed heavi-
ly, raucously, “I scarcely think the imter-
ruption need prove serious.” B

“See here, whoever you are;” I retorted
impatiently, “If this is the kind of hospital-
ity that you offer a person who seeks refuge
in your house from a violent storm, then I
much prefer to remain in the storm.” 1
took a step toward the door and stopt short
as a loud report rang out and a clean hole
appeared in the panel above my head.
“You will remain precisely where you
are,” he growled, “And if you e an-
other move like that last one, I will reward
you with a bullet between the ribs.”

Not wishing to risk enraging him, for I
was now about convinced that 1 had to do
with a mad man, I shoved my hands into
my wet trousers’ pockets and leaned up
against the door.

“Very sensible,” he commented, then con-
tinued, “You came here to kill me and steal
the result of my lifetime’'s work. Your
very prettiaexplanagion failed” to impress
me, and I have you just where I want you.
Take that hatchet out of your belt and

it on the floor—and be mighty careful how
you do it!”

I did as he commanded, altho feeling
strongly rinclined ito ‘hurl( the 'thing at his

evil, sneering countenance.
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“You are making a lot of trouble for

yourself by this outrage,” I flung at him
angrily, “and I shall—"
. “That will be enough from you,” he cut
in sharply. “You will do as I say and you
will make no remarks about it either. Turn
around and face the door with your hands
behind you.”

As I turned around, I heard him open a
drawer and come up behind me. In a few
moments my hands were securely tied be-
hind my back, and making me lie down, he
fastened my ankles in the same way. Then,
without a word, he seized my feet and be-
?n dragging me across the floor after him.

hru a door and along a narrow hall, we
went, finally going thru a second door into
a brilliantly lighted room. I heard him
slam the door and bolt it; then I was
roughly jerked up into a sitting posture on
a bench (the man must have been a physi-
cal giant from the way he handled me).

His attire together with his remark about
“a lifetime’s work” had rather prepared
me for the sight which I saw. I was on
a bench in one corner of a room fitted up
as some kind of a workshop. On my right
four huge wooden vats and one of meta:
lined the wall, all having wires running to
them from two well insulated mains that
completely circled the room, starting from
a large panel switchboard upon which were
several meters, rheostat controls and circuit
breakers. Next to the switchboard was a
sink and a large electric furnace of the
arc type, and between the switchboard and
the bench upon which I sat, was a set of
large shelves on which were numerous
sacis and bottles. At the further end of
the room was a work bench and beneath it
were several acid carboys.

The room was lighted by a small arc ;amp
hung in the center of the ceiling and di
rectly beneath it was a long wooden tablc
resting upon heavy porcelain insulators.
My captor was busily engaged in adjustin
a rather curious piece of apparatus whic
was clampt to this table.

At first I could not make it out; but
finally I decided that part of it, at least,
was_a large searchlight. In other parts of
it, I thought I recognized a rheostat, a
transformer, and condenser, while some
pieces offered no indication as to their
nature,

Tired of watching his endless purticimy
and tightening of screws, I closed my eyes
My head still throbbed and the report ol
the pistol had left my ears ringing loudly.
All at once I became conscious of the
crash of thunder. The numbinﬁ effect of
the revolver shot at close range had helped
to make me oblivious of the storm raging.
There were no windows to the room an
thus I had not noticed the lightning flashes

Now, however, as the crashing of the
thunder reached my ears, harsh and fear
some, I began wondering what Victor was
doing; what he had thought when I failed
to return; how he was weathering the
storm. For the first time, I felt a twin
of fear as I realized that I was in the a
solute power of this man who evidently
had some wild notion that I had come to
kill him and' rob him of some secret, prob
ably having something to do with this
curious machine which he was working at
I had already, in fact, begun to_work at

-the cords at my back, when his voice broke
the thread of my thoughts.

“I have no cause for bearing you guuu
will,” he was saying, as I opened my eyes,
“but I have decided to give you a demon-
stration before I dispose of you, of the
power of my invention—the invention
which you sought to steal on the eve of its

! completion.”

He was standing facing me, with one
hand resting on the table and the other
thrust into a_pocket of the apron. As he
finished he adjusted the goggles to his head

—_—

A Short-Cut to Expert Efficiency

HE Connecticut Variable Condenser in-
creases the efficiency of even the most skill-
ful operator.

It is a necessity for those of average skill.

Ranging over a scale of 360 degrees, it permits
far finer adjustments. Thus clear readings are
secured at the extreme of the scale—an impossi-
bility with the rotary condenser.

You may do average work with a rotary—you
experience the satisfaction of an expert with a
Connecticut.,

An interesting brief booklet describes it com-
pletely and plainly. It’s yours for a postal.

Mention Your Dealer’'s Name

(UNECTICUT 225 COMPANY I
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RADIO MAIL ORDER SERVICE

Our claim of “Personal Service to the Consumer™ has been more than upheld.
You can take advantage of this wonderful service thru
ment. We list a few of the more important parts below, and we assure you
of prompt delivery. See other current Radio Magazines for a more complete

list of parts.

Audion Control Panels

RORA Grebe Panel ........ccoeceencoccane $11.00
RORH Grebe Panel ......cceceececcecscsss 917.00
Radlo Craft Co. ......cocevecacsocscncnes $15.00
P 400 DeForest Tnit ...ccoeieiecncaconnes 912.00
P 401 Same as above, but with Osk finished
CAbINEL +uuverrienrriinaraasnenoes $14.25
P 402 Same, but with 40 V. B Battery.... $22.00
P 500 DeForest Audion-Ultro Audion com-
lete with cabinet and 40 V. “B”
P 2 PR T $25.00
Loose Couplers
Arnold 3000 meter loose coupler............ $22.50
CE F 673 3000 meter cOuUpler......ccceecenen $14.00
Signal No. R 21 3000 meter coupler ........ $18.50

Articles listed above will be sent postpaid to any part of the United Stater
OUR WORD OF HONOR TO YOU IS

OUR GUARANTEE.

Write Dept. Al for Literature and Price Lists

CONTINENTAL RADIO

J. Di Blasi, Secretary—J. Stantley, Treasurer

6 Warren Street

=

our mail order depart-

“B” Batteries

768 AM. Eveready 22% V., 10 Amperes... :gg
;g?,g} Standard 22% V. “B” Buterleu{ 3
7650 Varlable, 28

Sockets
156 General Radio ...
550 Murdock ......ce0.
Radio Service
R300 DeForest .....cceccrceccesscscesesses
Amplifying Transformers

Acme specially mounted
Acme unmounted ......ececcecene ceen
Federal 226 W......cccecesccccccccscccsccs

LET US PROVE IT.

AND ELECTRIC CORP.
New York

REDUCING

ACME AMPLIFYING

WITH BINDING POSTS, BAKELITE STRIP,

FORMERLY WITH CASTINGS ONLY

ACME APPARATUS COMPANY

TRANSFORMER AND RADIO ENGINLLRS AND MANUFACTURERS

DEA

We shall be pleased to

OUR CONTRIBUTION TOWARDS

H.C. L.

TRANSFORMER
35,00
AND CASTINGS

28 Windsor Street
Cambridge 39, Mass.

LERS

send our revised schedule

of prices and discounts on request. Delivery
on our standard equipment can be made im-
mediately from stock, subject to prior sale.

WIRELESS SPECIALTY APPARATUSCO.

Engineers, Designers, Manufacturers
Boston, Mass., U.S. A.

8 State St., New York, N.Y.

Phone Bowling Green 8079
Complete Instruction in radio operating in all
branches, for Merchant Marine, Ocean Steam-
ships, Telegram Service, Aerial Mall Service, etc.
Prepnrlnf for Government Examinations.

Elementary and Advanced Classes
Day and Evening Ciasses
Write for Circular.

and slipt on a pair of rubber gauntlets.¢
Then, crossing over to the switchboard, he
threw a huge switch and turned to me.

“No doubt you wonder how I detected
your presence, as you probably figured that
the storm would drown out all noise. As a
matter of fact it would, and you might
have succeeded in killing me, but for the
fact that I happened to be standing in front
of this switchboard at the time you turned
on the light in the library. That was care-
less of you. I saw the meter fluctuate
when the switch was thrown and guest the
cause,”

“That's a d——d lie when you say that I
came here to kill you and you know it.
And if you don’t let me loose—"

“I should greatly deplore the necessity
of gagging you, but unless you remain
quiet, I shall be compelled to do so,” came
in his suave, harsh tones. :

No reply to this was possible, so I re-
mained quiet and glowered sullenly at him,
meanwhile working continuously with the
rope that bound my hands. It seemed to
be giving slightly.

“And now,” he went on, after a short
pausc, "I shall first describe the different
parts of the apparatus which you see upon
the table and with which you are probably
familiar in a more or less degree.
neglect to explain some point of interest,
you are at liberty to question me.”

The grotesque figure before me, the
strange room, and the awful booming of
the thunder, all combined to give me a
feeling that this was unnatural, unreal—a
dream! I strove to convince myself that I
was the victim of a hallucination, but to
no avail.

The monstrous creature closed a switch
on the table and a dim light sprang up
within the cylinder which I had taken for
a searchlight. Manipulating a large milled
head at the back of it, he began.

“Observe the pilot light in the heat-gen-
erator. This apparatus is essentially a
small searchlight in which the arc has been
replaced by a filament of special alloy.
Because this filament is never raised to a
temperature high enough to cause it to emit
visible radiations, some method of bring-

ing to a focus the heat waves generated by |

the passage of the electric current is neces-
sax;;v; hence the pilot light which is merely
a five-watt electric lamp arranged so that
it can be placed in the center of the heat-
ing filament or swung out of the way by a
simple lever system. We will focus the
generator on the transformer by means of
this screen.”

Here he paused to move the so-called
neat-generator forward by means of a rack
ind pinion movement until the image of a
small lamp filament was thrown sharply
>n a small white screen about an inch
square.

“Now by removing this screen, and the
pilot light, and throwing this switch, cur-
rent is past thru the heating filament asd
he rays or rather waves pass thru this
small opening in the nexJ apparatus and ase
refracted into a parallel beam about the
size of a quarter by means of a plano cce-
7ex lens of quartz glass especially treated
so that very little heat is absorbed. I may
mention that the lens in the front of the
heat-generator is of the same composition
and before I go any farther I shall digress
for a few moments to say a few words
about the theory upon which this next piece
of apparatus is built. I call it my ether
vibration transformer.”

He cleared his throat and continued,
“You are aware, no doubt, that light,
whether red or violet, is simply ene
waves or vibrations of the so-called lugs- ;
niferous ether, a postulated all-pervad
medium. In the broad sense, therefore,

eaking of light as ether vibrations, it

udes vibrations of all frequencies,
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FOR SALE
AT ALL NEWS

‘f . partial ' RADIO NEWS now in

. CONTENTS OF lﬁtsl 3econ&i ycard:lolds the
he

GUGUS‘I' ISSUE: eld undisputedly as t

greatest radio magazine in
Anﬁ-Cmdty Winding vs. Coll print today. In point of

‘circulation, number of
articles, illustrations,

RADIO NEWS leads all
other wireless magazines.

By O:car C. Roog

lnmou Radio Apparatus
A Trans-Oceanic Receiver.

By F. J. Rumford

The Simplest Hook-Up. . The July issue has 72
By Thos. W Benson and . ages; there are seventy-
Chos.. . Wolfe our separate purely radio

The M”“”' on Reller Chairs. articles and 107 illustra-

By Harold Warren

Design of & Radic Ressiver— tions. Over forty thousand

copies were printed and

‘ By L. M. Clement circulated.
Static Defeated!
By Arthwr H. Lynch Tbs%%w SEND
The Construction of a Cage Type goacmrp?.g
By Lloyd C. Greene zzq‘" CoPY
»
WhoaVar TODAY

EXPERIMENTER PUB. CO., 231 Fulton St.. NewYork City
R B e

r - [
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GUST
1920

Oover 100
lllu&tratlonc

20 Cents
auv

“THE 100% WIRELESS MAGAZINE”

What “Radio News” Is:

in our May issue.

ARTISTIC
COVER

iy,
“,

Y,
2y,

Each issue of RA DIO
NEWS contains 72 pages
(or more) and an’ artistic
cover in two colors. The
illustrations average 120
every month and there are
from 60 to 80 up-to-date
articles, some by our great-
est radio scientists, in every
issue. ’

TAIRD $100.00 RADIO
PRIZE CONTEST

A new radio contest. The third
one offering $100.00 in prizes began

72 PAGES
120 ILLUSTRATIONS

sesasesesseseress: sncla‘. oFFcRmmn ll!.:q

Gentlemen:

Please onter my subscription for RADIO
NEWS for the term of oue yesr for which
I enclose herewith $2.00. As a wpecial offer you
will also send me for 25c extrs your great Wire-
Jess Course contatning 160 pages. 350 illustrations.
size 6% x 10" with fine flexible cloth cover. T
::n written my name and addrbes In margin

low.

-
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TWO COLOR
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| The Demand
for Good Wireless Operators
Far Exceeds the Supply

The New York Wireless Institute will make you an operator—AT HOME—in your spare time—quickly,
easily and thoroughl{z. No previous training or experience required. Our Home Study Course has been
prepared by Mr. L. R. Krumm, Chief Radio Inspector, Bureau of Navigation, N. Y. Radio experts able
to impart their gfactical and technical knowledge to YOU in an easy to understand way, will direct your
entire Course. The graded lessons mailed you will prove so fascinating that you will be eager for the
next one. The instruments furnished free, will make it as easy to learn the Code as it was to learn to
talk. All you will have to do, is to listen.

Big Salaries Travel the World Over

Wireless operators receive excellent salaries rang- : ..
ing from $125 to $200 a month and it is only a A Wireless Operator can visit all parts of the

stepping stone to better positions. There is prac- v:‘orld and receive fine pay and maintenance at
tically no limit to your earning power. Men who the same time. Do you prefer a steady position
but vesterday were Wireless Operators are now without travel? -There are many _opportunities
holding positions as Radio Engineers, Radio In- at the numerous land stations or with the Com-
spectors, Radio- Salesmen at salaries up to $5000 mercial Wireless or with the Steamship Com-
a year. panies.

iments and

Books

h free to all students,
course, the wonderful
receiving and send-
tng set exactly as
produced in the 1l-
lustration. This set
is not loaned, but
given to all stu-
dents completing

the course.
This wonderful Set for learning the Code furnished free with our Course
The Transmitter shown is the celébrated Omnigraph used Easy Payments
several Departments of the U. S. Govertiment and bK A small payment down will enroll you. We will make
t |udmi Universities, Colleges, Technical and Telegra the payments so easy that anyone ambitious to enter the
Schools throughout the U. S. and Canada. Start the fastest growing profelsion—{Virelcss-may do so.
Omnigraph, place the phote to rour ear and this remarkable
inti‘ventli‘on will send you Wi{‘c ess tﬁleluhge-hl the s?me % Send for FREE Booklet
though you were receiving them, through the air, from a . - ..
}Nireleu ?tation h‘;‘nd{;das o&:,nilen away. ‘\lhllhen you npg:z . &’E&‘ﬁ:;?l’;‘%gfn:w:n‘%:“{ ““" 'irseel:;’s f(g;ef:_‘a';’o':g"ki;
or your license, the U. S. Government will test you wi : . —
the 5mnigraph—-the same model Omnigraph as we furnish :i’ f':e“ 0 }:‘"' the coupon below, or postal or letter—but
to our students. Ask any U, S. Radio Inspector to verify o Y-
this, ) NEW YORK WIRELESS INSTITUTE,
Dept. 12, 258 Broadway, New York City
FREE Post-GraduateCoune CCICIC DI I I I I
A one month's Post-Graduate Course, if you so desire, at @ New York Wireless Intitute, & o City.
one of the fargest Wireless Schools In N.'Y. City, New g D% 0 00 mm 0 T ol  perome an 2o
rk— e rt in the Worl 1 " containing full iculars of
and the Headquarters o( every len?ing \Vireleu and Steam- [ 2’;{:5;.: y‘l‘-’&' Free :.‘3“.:‘.'.1.‘.‘::.“.‘01‘:.. perticulars your Cour
ship Company. B Name oo e e
L T
City of TOWD....vvuvnieansensannncananns State.....oo.in..,
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Radio and Electrical Experimenters
We offer you a partial list of our products of A-1 experimental apparatus. Here you can buy anything you

need. If it is not quoted below, send for it and we will do our best to fill your order. All inquiries promptly
answered. Note the wonderful goods we offer at rock bottom prices.

Skinderviken

Transmitter Button

This famous button made in w
several styles for experiment- - .
ers and wireless men. Super- With Transmitters $2.00
sensitive style for detecti- Arm ........ . .
phone work. Sends piano, wﬁ A""n it "'a:l"“” ;':g
‘ violin, and victrola music on only... &
thruout the house. . Ringers
. ‘.ﬁf Common battery style for Receivers 1000 Ohim ...$1.28
ks Wireless telephonc and am-  watchease, 76 Obm.$1.25 :
fras plifier use. Capable of pass- 5 Obhm. 1.50 Receivers
ing a greater amperage than . band -
h most transmitters. Price with complete instructions for Single Head --- 100 Telephone $1, 81'.28
use $1.00. o : -
- = =~ MAIL THIS COUPON ==~~~ | Mechanical Stethoscope
, The latest mechanical achievement, a boon for Engineers,
. J. SKINDERVIKEN x : , Mechanics, Experimenters, Automobile Mechanics, Etc.
. 414 Broadway, New Yor! | \ lmmcdiatt;‘ dctectio? of all knocks or defections in run-
A . . ning machinery of every description is made possible
- I enclose $ for which with the use of this instoament. po
please send me the following: | Sensitive as a detectiphone; picks up the sound of your
....................................... ! ¢ watch. By placing point of rod on steam-pipe you can
: distinctly hear words spoken thruout the building.
....................................... ' Price $5.00 without battery. Money Order, Check, or
....................................... I registered currency only. R
Signed ... e r
.8 ' J. SKINDERVIKEN
Address ................ e teeeeeenes : Inventor and Sole Manufacturer 414 BROADWAY, NEW YORK
IES;

“\.‘?ﬁuﬁf nqs
17 mu\'rqw\ng\ \
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| BmEnos DE FOREST
R R T Unit Receiving Sets

less than that; the entire set of Units
shown below totaliing unly

s162.64 Give You Better Apparatus at Low Cost

£ FOREST Unit Receiving Sets offer the most practical system

of securing accurately designed and highly efficient receiving

apparatus without paying for expensive factory assembly and
costly cabinets. You buy the individual instruments, ready mounted
on Unit panels, and a ble and wire them yourself. You can
start with a few Units and then build up, always fitting new Units
into the system ss additions to the old, to increase your selectivity
and circuit efficiency. You can even fit these Unite into any system
you may now have. . .

If you sre going to take up wireless work, find out about the’
DeForest Unit Receiving Set before you get your apparatus. It will
give you the most highly dcvolsop:d Radio Instruments obtainable.

" oy

R
g
5
8

And if you are an Amateur, t or Exp ter, this Unit
System holds even greater possibilities because in using your own
i ity in a bling and wiring the Units you will greatly

broaden your Radio knowledge. There are many possible Unit Set
combinations and you should :

Send for the De Forest Radio Manual
which describes the Unit System in full and
also centains much valuabl Radio
material. Send 10 cents for s coepy at omce. .

DE FOREST RADIO TELEPHONE AND TELEGRAPH COMPANY
Inventors and Manufacturers of High Grade Radie Apparatus

i{mplicity, Absolute Reliability, Ko 1403 SEDGWICK AVE. NEW YORK CITY
e e rar Oy Lee De Forest Incorporated, 451 Third St., San Francisco, Cal.

Hystem. Woestern Distributors Shipments Made from San Fransisco Steck

FORES
717 L) rot
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\l
ear Oiri~—1 eNcivse nerewiln 1UCc 10r wnicn you are

> send me, without any obligation on my whatever,
copy of your book, ‘‘Muscular B.:v‘elwmcm.'

t
Please write or plr.h% plainly.)

QS.T. de ACE
LET’S SING

(TUNE Battle hymn of the Republic)

Mine ears bave heard the signals
From a dozen different lands,
From Greenland’s icy ains
To Sabara’s bunuui sands,
From the land of cherry blossoms
To where Mount Sorata stands.
And I've learned a thing or two.
CHORUS

. R. X. I'm going to tell you,

. R. X. I'm going to tell you,

. R. X. I'm going to tell you

ow you can get them too.

This spasm continued ed. “You may pay
next month. Watch more, but you can’t
our ads, th are  buy better.’
“different.” g; are DEKALERS. If you
our instruments. It’s  don’t stock Ace equip-
to our mutual advan- ment you are miss-
tage to get acquaint- ing a good line.

THE PRECISION EQUIPMENT COMPANY
2437 Glibert Ave.,, Dept. E. Cincinnati, Ohio.

Radio Parts Supplies

Bakelite-Dilecto sheet, rod, tubes. Hard
fiber sheet, rod, tubes. Copper and brass
sheets, rods and tubes, brass and iron
machine screws, brass wood screws,
molded knobs, switch points, and levers.
Binding post, sheet aluminum. Hard
rubber sheet, tuning coil cylinders, etc.,
etc.

Complete price list sent for S cents in
stamps.

KEYSTONE RADIO COMPANY
Drawer 307 Greenville, Pa.

Science and Invention for August, 1920

e emitted from the opposite side of
y from that which the X-rays stru
in other words, the alloy seemed to
1 sort of transformer in which, by
»n of light rays of one frequency o
ace of it, a molecular action was set
ch produced either vibrations.of a h
uency on the opposite surface.

Ay second discovery was that, quite
dent, I found it possible to vary
> between the primary and second:
ations by passing a high frequency ¢
thru or rather across the surfaces
transformer plate. Thus, by using h
es as the primary vibrations, I was
d to cause the emission as second:
ations of light waves varying thru
ranges of the visible and invisible sp
1 and far beyond, into frequenc
ely approaching a million trillions
ly increasing tge frequency of the ¢
alternations which past thru the all
\ll that remained to be done was
the most efficient thickness for
sformer plate, and having solved t
a few other minor problems, behold -
It,” he paused to fondly pat the strar
: box-like instrument, “my ether vib
transformer—the producer of the
' ray.”
»ing over to the switchboard, after t
gering recital, he closed two switches
1 succession and with much sparki
crashing of circuit breakers, a |
ming became audible from behind 1
chboard and steadily increased in v
and shrillness till it filled the ro
a high-pitched, musical hum.
jain the sense of unrealness assail
and I felt possest with an almost ov:
ming desire to laugh—to cry out; t
>ught it down, silently, desperate
ruowing® full well that I must maint:
control of myself then or never. The ro«
was becoming insufferably close, and 1
wet garments clung to me clammily. St

* | denly the light went out, and so high stru
- | were my nerves that I started up, lost 1

balance and fell heavily to the floor. Afi
a moment’s darkness, a dim shaded lig
was turned on, casting a glow over t
table and on the strange man who call
himself—Pax Marriote. He roughly jerk
me back on to the bench and returned
his work.

In a sort of stupor I sat there ai
watched his never-ending adjustments.

“It may interest you,” a voice was sayin
and the words seemed to come from a gre
distance, “to know that I have installed
turbine-generator at a falls in the nearl
stream. This furnishes me with amp
power for conducting my experiments
well as for lighting the house. Now to co
tinue, by means of this transformer a1
specially constructed Tesla coil I am ab
to cause a current to pass over the tran
former plate ranging from 100,000 oscill
tions per second up to several millions.
use silver plated copper tubes in the hig
frequency circuit.”

Quickly closing a switch, he seized ti
rheostat control and pointed excitedly to
square white screen in front of the m:
chine. A square about six inches on a sic
and of a faint red color was visible. Slow!
it changed to a deep red, then began 1
grow brighter, taking on a cherry ting
that soon changed to a dark orange.
“You see it! You see it!” he cried es
citedly, at the same time moving the rhec
stat lever ahead.

The dark orange became brighter, the
changed altogether to a yellow. With eye
glued to the screen, I watched the eeri
phenomenon progress—breathlessly waitin
while the yellow changed to green, to blu
to violet, and then faded out altogether.
“Now watch!” His voice had risen to
scream as he gave the lever a mighty shove
I gave a little gasp as brilliant flames be
gan to play about the contact points of th

Pormerly O. L. Borts Machine Co.

switches and long streamers floated eeril
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is instrument is offered $8'00
at an extremely low price.
It is excellent for building your
own amplifier. Can also be used
in many experiments where a
sensitive microphone is required.

Detectagraph, $18.00

Super Semstie Microphone O

THE $18.00 MICROPHO
DEAF-PHONE

- th instrument
’w.hk:h ﬂw&v:?opedsm meet
the demands for a practical and
efficient hearing device at an ex-
low price. It is equal to
instrument made and
them. The
QB:ldun
connector; Oue Sensitive Ear Plece with small
black_cord; One Headband: Black Case
and Two Batteries.
Adjusted Medel ‘B Hern, with Ne.
m’um Grade Loud Taking Receiver,
Cord Plugs and Desk Stand Base.
Price, $12.00 Complete.

Write To-day for Free Booklet

G. BOISSONNAULT CO.
26 Cortlandt St.  New York

Makers Super-Sensitive
Mievop Apparatus

ﬁ
+MEMORIZE

CONTINENTAL CODE
ALMOST INSTANTLY

This method THE short cut 50 sucoNs
After September 1st FIFTY CENTS
Until then

COMPLETE CHART
and full instructions TWO DIMES
C. K. DODGE
Box 300 Mamaromeck, N. Y.

AMATEURS

YOU REQUIRE SWITCH POINTS
AND BINDING POSTS FOR THAT
NEW SET.
SWITCH POINTS THAT ARE AC-
CURATE.

14” Diameter and%"Hifh, Shanks for
6-32 Nut—SIZES as below, Postpaid.
This Month Only
34” Shank, Nickel Plated, $1.00
&: Shank, Nickel Plated, 1.00

8

54” Shank, Nickel Plated, 1.00
Dependable Radio Equipment and Parts
See catalogue No. 9

DORON BROS. ELEC. CO.

Manufacturers, Hamilton, Ohio

m -
WIRELESS EQUIPMENT
COMPANY, Inc.

Furnishes all kinds of relia-
ble radio apparatus at lowest
ices. Send for latest bulletin
0. 146C on new apparatus.

188-190 Greenwich St. New York

about the room, producing an electrical dis-
play more magnificent than I had imagined
possible. A dull violet glow covered the
table and all the apparatus, while the un-
mistakable odor of ozone became noticeable.
Then glancing at the heavy screen I beheld
the beginning of the miracle!

Slowly,—very slowly,—the screem was
dissolving,—1 use the word deliberately,—
was dissolving into thin air. Not the
slightest noise accompanied this strange
sight and I could scarcely credit my senses,
as before my eyes, I saw the absolute anni-
hilation of this very appreciable quantity of
m:lxtger; it appeared to be some kind of por-
celain,

“Merciful heavens!” I screamed, in a
sort of unreasoning panic, “turn it off—
stop it—quit! STOP IT, I say!”

The ghostly streamers, the strange blue
haze covering the table, the weird figure
crouched over the control lever, the un-
canny disappearance of the screen, the
whir of the rotors, the intermittent crash
of the thunder, all combined to produce a
terrible effect upon me, and outraged reason
was mercifully relieved as the room swam
before my face and everrhing went black.
A momentary sensation I had of delicious
rest and .quiet; then I knew no more.

x x x

I regained consciousness to find myself
in absolute darkness with the rain beating
upon my face. I tried to move and found
that I was lashed to a chair. By straining
my neck I could look to one side, and by
the flashes of lightning made out a jagged
hole in the wall thru which the rain poured
in upon me. The storm, far from abating,
had grown even more violent, and the thun-
der seemed to be crashing and crackling
directly above the building. I caught the
glint of metal before me, and, by the flick-
ering glare of lightning flash, I saw with
freezing horror that I was still in the work-
shop of Pax Marriote, that the chair to
which I was strapped had been placed di-
rectly in front of his fiendish invention!

In unspeakable terror I heard footsteps
outside the door, heard a key grate in the
lock, heard the door open and close, heard
the bolt shot home. There was a click and
the details of the room sprang out in sud-
den brilliancy in the bright rays of the arc-
light. I sat perfectly still, my eyes riveted
to the demon machine by some horrible
fascination. Recalling his remarks concern-
ing “my disposal,” and considering my pres-
cnt location directly in the path of the
dread ray, left no doubt in my mind as to
the fate in store for me. I was to be an-
nihilated, utterly wiped out of existence!

With a curious feeling of detachment
from my surroundings, I became aware that
he had put on his goggles, apron and gaunt-
lets and was standing over by the switch-
board. Then came the low purring of the
rotors as they commenced to gain speed
and a terrific peal of thunder that shook
the building like a leaf. A strong sulfur
smell reached my nostrils, cleared my brain,
and started me to coughing violently.

T looked up and saw him drest in his un-
mistakable, unforgettable manner. He was
regarding me curiously thru the fantastic
goggles.

“Humpf!” he began.
last, I—”

A peal of thunder drowned out the rest
of his sentence.

“Now, look here, Pax Marriote, if that
is your name, you seem to have some wild

“Wide awake at

MODEL. AIR

Build and iy

Send5¢ for catalog iy,
models of new mq;hlnn,n

River Mfg.Co. 8 }

LANE SUPPLIES

Model Airplanes ~

nocked—down scdalfe
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it YOURSELF
LOr the Joy of Lite

No one can get real happiness
out of life, however much money
he mgﬁ‘n unless he is physi-
cally . t are dollars to a
man who can’t eat a square meal
without discomfort? ere’s the
oo et h1thasnes
[l spepsia, sness
or m:‘:ti:er chronic ailment makes
e

2 your
stone in your chest?
The real Joy of Life comes
the possession of red-blooded
health and strength PLUS suf-
ficient money—from the ability to
live as you want to_live, eat tﬁh“
ngs

fﬁ'.'t""i‘ e “you.‘ without being
ease
remln:fed bour that you have

every

a stomach or a liver or a_heart
that has to be considered and
coddled like an old woman.

PUT YOUR ENGINE IN ORDEBR

Don’t try to ride through life
with an engine that rattles, knocks,
misses and is likely to break down
in the middle of the trip. Take
as care of your human ma-
chine as you do of your car.

It’s awlot easier and less ex-

pensive Nature will do

the repairing, promptly, tly,

it you give her a

With her help you ean

ments mtum:gnyw‘r life :eb:xl\l"

figure and muscles; strengthen al

’ug nbl& the hc:lth. m'enl.ﬂll
INGFORTISM

“The Science of the Normal.” It
bedrock in its treatment of human
s own way of rebuilding, revitalizing
10 human organism.

life investigating and studying out
By them 1 built myself up into
in the world. By th
appiness to the weak, sickly, anemic
1 curgufnrt of the civilized world.
will 1d YOU up, 30 you are FIT
ou will follow my directions

'OR MY FREE BOOK
Censervation of Health, Strength
" will tell you a.l about the Science
what it has done for others and
DO FOR YOU, no matter what your
or what may have brought you to it.
s of any kind B
buy, no interference with your
s—just Nature’s way. You oan
sm and secure its wonderful benefits
fifteen or twenty minutes a day .in

’ bedroom.

* own
o o- TE FOB IT NOW.
STALOE o yon sanont b

its real
rs. _Enclose three 2c stamps for

5 and I will mail you & copy at once.

STRONGFORT
' and Health Specialist
t Institute Newark, N. J.
...... AND MAIL THIS COUPON ==~

uﬁe L(og:‘lv g:fo:gfu{;thk,dN. J. -
ar ort:—Please send m book, *‘Pre-
motion and Conservation eof m:ltr. Streagth and

for a

Mental Emergy,”’ for postage of which I enclose three
20 mw to cover mailing expenses. I have marked
((ﬂ‘“ ore I am interested.
...Colds Insomnia ..Poor
o it . St
Hay Fevee  ...Short Wind “Egrors
besity ...Flat Fost ... Vital Losses
Headache ...Constipation ... Impotency
Thinness .Bllleusness . .surn‘
Rupture .Torpld Liver Disord
Muscular ..Indigestion Despondency
Development Nerveusness Reund
=::rﬂamla :la.ﬂlk ﬂ.n- thonlgmu
.Flat Chest 11 Poer Momory |1 hung Treubles
Defermity ...Rheumatism Helght
NAME ccococeccrccccacccrscscsscsconcscsne esese
AGB..coeeecOO0UPATION covescecccccsccenconans
BTRENT ..ccoevrecccssssssacasccscne ceesese ceee
CITY.cocosscanccnne eeverseee BTATB..cevececes

Charge SturageBtrs

From any alternating current lamp socket with
the Cambridge Rectifier. For home or garage
use. As simple as turning on a lamp and fully
guaranteed.

Quick its cost and doubles
the 1i e':f"'your battery. Always
ready when you want it. Rec-
tifler Bulletin R sent on
request.

Bulletin Y of Wire-
less Tol h Appa-
ratus sen 3 ceat
stamp.

Clapp-Eastham Co.

131 Main St.
Cambridge, Mass. 1oy Combridse Bat.
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The Second Edition of the

Consolidated Radio
Call Book

Will Be Out in Two Weeks
It was unavoidably delayed

owing to the vast amount of work
involved in bringing it right up to
date and in compiling the big
amateur section that will. be a
special feature. We urge all those
who have placed their orders to
be patient—you’ll be glad you
waited when you receive your
copy, which will be very soon.

The Consolidated Radio Call Bo«

the only book in print officially lic....

all the radio calls as issued by the Bureau of Commerce.
Every vessel and land station in the world is represented
and listed alphabetically, according to names of vessels
or land stations, and according to call letters; Revision
of American coastal stations under U. S. Naval control,

and their new calls.

All Amateur Calls Also Listed

the time signal stations. In
far away any of these stations are.

time signal station.

SPECIAL
Given Free with Each Copy

A Wireless Map of the World in colors is given absolutely
free with each copy. This map shows the locations of all
the high powered RADIO stations in the world, including
In addition it tells at a glance how
Of greater interest are
the time zones, which enable the amateur to compute instantly
the correct time for the zone in which he is located from any

Price $1.00 Prepaid

Either Direct from us or for sale by
the following responsible Dealerss

American Eleotro

National Radio Su

ly Co.,

235 Fuison B New Yok, N. Y. Noron g 493,03t N.'W.. Washingion, D. C.
Atlantle Badlo £o, tterymarch St., Doston, Mass. Neta o\BTi E. Sixth 8t. Clomland, Obo.
pmn A M | e e e
. 332 Park Place, New York City | E. P. Noll & Co

\a Electrical Supply Co..

Callfornia Elees Enug’ .. San Francisco, Cal.
W. Cleveland Co.

L :'; 441 Congress St Portiand, Me.

Cutting rf w«;‘ 'iat& St., New York City
Forest Telephone & Tel. Co.,

De T Benwick Uave., New York Clty

Dewey Sporting Goods Co.,

65 West Water Street, Milwaukee, Wis.
Boubleday Bl Blectrig Co., ' C L
berty Ave., { f
A. T. Hovey, 61 Belvidere St., Boston, Mass.

Lester 1. Jenkins

F. 5. Ka '.u’:bztcg“éth‘" 8t.. New Bedford, Mass.
0.
s © " 35 K. State 8t.,, Trenton, N. J.
PamLRn;l‘llo Apparatus, Iunh. m
uge, o
stebted B T, B, Too Ananie, ol
ttan 1T Patk Placs, New York ctntyL.
. Wells St., Chicago,
St., St. Louis, Mo
G‘O}lﬁ{nioﬂ 8t., San Franci:
M Cc" ‘:Gcl is.v%: Mohawk St., Buffalo, N. Y.
*m"k n"'ful o Wabuh Are, Caleago, L
M ectrica U oo
335 Bo. Warren Bt., Syrscuse, N. Y.

Shaffer’s,
Shotten

Radio Mfg. Co.,
Smith Novotoy Electrie, Ine.,

Jos. M. Zamoiski Co.,

'31 No. 7th St., Philadelphia, Ps.

W. Parezo .
808 Ninth 8t., N. W., Washington, D. C.
Pioneer

P. D. Pitts Co.,
Precision Equipment Co.

Co.,

137 East 5th 6t St. Peul, Mimn.
12 Park Bquare, Boston, Mass.

2437 Gilbert Ave., Cincinnatl, Ohlo

Radio Corporation of America (Marcon! Co.)

Gay and Pratt 8ts., Baltimore, Md.

Radio Distributing Co.

4 West Park Bt., Newark, N. J.

Radio Engineering Co.

64 N."Calvert St., Baltimore, Md.

Radio Equipment Co.

630 Washington St., Boston, Mass.

Beuter Kleetrio Co.

34 'East 6th St., Cincinnati, Oho.

Rudolph Schmidt & Co.

51 Main 'St, E., Rochester, N. Y.
01 Granby 8t. Norfolx, V.
Scranton, Pa.

20 West S5th Street, Charlotte, N. C.

Southern Electrieal Co.

Third and E Sts., S8an Diego, Cal

H. E. Williamson Electrie Co.

316 Unlon St., Beattls, Wash.

Young Men’s Christian Association,
* 115 Soul

th Hope Street, Los Angeles, Cal.
Baltimore, Md.

Published by

Consolidated Radio Call Book Co.,Inc.

Science and Invention for August, 1920

idea that I came here to steal your inven-
tion, and yet I have told you the truth
when I say that I did not even know that
you were in existence when I entered this
house. Surely you believe me.”

“I most certainly do not,” he replied
coldly, “and even if I did I could afford to
take no chances. Have you anything else
to say?”

“Just this. That you will pay, and pay
dearly for anything that you do to me.
Understand that, please.”

Striding forward he pulled something
from his pocket, and before I was aware
of his design, nor could I have done ought
to prevent it, I was securely gagged.

“This unpleasant step becomes a necessity
in the face of your continued insulting re-
marks,” he informed me, adding dryly, “I
regret the—"

Here a splitting crash of thunder blotted
out his voice for a few moments.

When it died away, he was still talking,
“and I presume that you understand what
I intend to do with you. I can at least as-
sure you that death will be painless, and I
am sorry that you have been inconvenienced
by the rain. The transformer got rather
beyond my control and destroyed part of
the wall before I could turn it off.”

Such cold-blooded discussion caused the
sweat to stand out all over my body. This
past soon, however, and left me cool and
calm,

Without more ado, he crost over to the
control lever, switched out the arc-ligl;a
and began moving the lever arm at a g
rate over the contact points.

So suddenly did this all happen that I
scarcely realized what was gofg on until
I glanced down at my shirt front. Imagine
my unutterable horror when I saw the tell-
tale patch of red light cast on my shirt di-
rectly over my heart!

For a moment my heart actually stood
still, then the blood began racing madly in
my veins, pounding in my temples till I
thought they must surely burst. Tugging
desperately at my bonds, I soon found that
escape was hopeless, and meanwhile the
red had changed to blue and this in turn
to a violet ray. Even as I watched, petri-
fied with fear, the violet faded out and
soon after the awful streamers began to
float about the room and the purple mist
appeared upon the table.

The end could not be many moments
away, and even then I fancied that I could
feel a strange drawing sensation in my
left side.

And, now that I sat there on the v
brink of Eternity, I felt calm and coll

I found time to notice that the storm had
suddenly ceased for a moment, that the
forces of Nature seemed to be suspended
for a short interval. Then came a crash as
if earth and sky had met in collision, and
the former had been shattered, and simul-
taneously, a vivid blinding sheet of flame
enveloped the room. There was one awful
throb of the tortured atmosphere and some-
thing struck me a terrific blow in the back
that sent me halfway across the room, and
I landed in a heap with twisted straps and
pieces of splintered wood fastened to my
wrists and ankles.

I think I realized, at the time, that the
building had been struck, and I rose shakily
to my knees in time to see Pax Marriote
stag%er backwards, his hand clapt over his
forehead, and fall writhing to the floor.

Already the switchboard was vomiting
flames and the whole of one wall was
ablaze, so I made a great effort and slipt
back the bolt on the door, succeeding in
dragging myself out of the house and ifty
feet away from it before I swooned.

* x %

I came to in Beaumont Hospital with
Bryce bending over me. 1 felt very weak,

41 Park Row, New York City and trying to move sent sharp pains shoot-
BISIGISIGISISIOIGIGIGIGIGIGISISIGI@I@E ing thru me.
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You may begin at once our
complete course preparing
you for commercial radio
license. Rapid progress, in-
dividual attention, classes of
limited size.

Ask for new descriptive
booklet

Y. M. C. A
RADIO SCHOOL

Marcy Avenue near Broadway
BROOKLYN, N. Y.
Telephone, Williamsburg 3800.

NEW DIAL INDICATOR

Fits standard 24"
Shaft. Made of same
quality as our small-
er dial. Black com-
position. White fill-
ed engraving. Bev-

elled edge.

3" Dlal..... .75. With Kneb..... 1.30 Postpal
| $- Blko 38 With Kaew:o:*1 0 Pestpala
|| Moorhead Electron Relay New Style....$6.00

Moorhead V.T. Amplifier............... 7.00

Moorehead Extra Hard V.T............. 2.50

'| Shipping weight 1 pound. Guaranteed. Licensed
under Fleming and De Forest Patents.

Our new Catalog now ready, send 10c for it.

For sale at all RADISCO Agencies
and by

A. H. CORWIN & CO.
4 West Park St, DeptE-l, Newark, N.J.

Radio Men

Th
Mntull’mllm:o Association
will save you money on all

Wireless Apparatus
Write Dept. EEE. for details.

MUTUAL PURCHASERS ASS'N,
2-4 Stone Street, New York

Vacuum Tube Control Cabinets

Bea finished case with handsome
grained bakslite panel on which is mounted a stand-
ard socket, rheostat, grid leak, condenser and switch
for arc and spark reception.

Price $15.00.

Send for our free catalogue of other ‘‘Modern’
apparatus.

MODERN RADIO EQUIPMENT CO.
Elizabeth, New Jersey

MARKO

STORAGE BATTERIES
ARE GOOD—TRY ONE
Paul M. Marko & Co., Inc.

1402-1412 Atlantic Ave.
Brookiyn, N. Y.

“Take it easy, Old Scout,” Bryce was
saying, “you need a rest.”

“You—found—m-me ?”
blurt out.

“Right after the storm, Old Top. I soon
discovered your trail where you cut into the
woods and the rest was easy. By the way,
were you inside of that shack?”

“Shack? Oh, yes, of course! I went in-
side to get out of the storm and it was
struck by a bolt.” I decided to omit the
details of my experience. “Burned down,
did it?”

“Clear to the ground. Must have been a
close call for you. You were pretty badly
burnt. And say,—funny thing,—there was
a piece of strap fastened around your
wrist.”

“Is that a fact?” I drawled. “How odd.”

I laid there in silence for some minutes,
gazing at the ceiling. Then I felt impelled
to ask.

“Were—were any—bodies found in the
ruins ?”’

He looked at me perplexedly. “Why no.
Why do you ask?”

“Oh, I just thou(i,vht that perhaps,—just
curiosity, you know!”

Just then a nurse came in, and, with a
parting word, Bryce took his leave.

And so it happened that I spent my long
looked for vacation in a hospital ward, and
to this day I don’t know whether Marriote
perished with his terrible secret in the
flames of that burning house, or whether
he is still alive and may some day startle
the world of science with an announcement
of his achievement.

For my part, I hope that the secret of the
ultimate ray is buried beyond all chance of

recovery.
[Tuae Enb]

I managed to
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Méchanical

Engineering

Learn at Home!

Employers everywhere are looking for men
with mechanical ability. Splendid salaries
and rapid advancement are offered. -

There is an easy, delightful way in which
you can learn right at home in spare time.
For 28 years the International Correspond-
ence Schools have been giving men and
women just the training they need for
success in mechanical engineering and more
than 200 other subjects. Hundreds of thou-
sands have stepped into good positions
through I. C. S. help, but never were oppor-
tunities so great as now.

Let the I. C. S. help you. Choose the work
you like best in the coupon below, then mark
and mail it today. This doesn’t obligate you
in the least and it will bring you information
that will start you on a successful career. This
is your chance. Don't let it slip by. Mark and
mail this coupon mow.

—— amme g cus e tRAR GUT HEAS "D GEp sum au aRD

A
INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6243 I SCRANTON, PA.
Explain, without obl me, how I can for the
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ELECTRICAL ENGINEER OHENMICAL ENGINEER
Electrician SALESMANS|
Electric Wiring ADVERTISING MAN
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Heavy Electric T Outdoor Painter
Electrical Draftsman RAILRO.
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‘Telephony BUSINESS NANAGENENT?
MECHANICAL ENGINEER Private Secretary
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ARCHITECT

Architestural Draftsmen
PLUNBING AND HEATIRG
Sheet Metal Worker
Navigstor

T-8810

_ State.

SKINDERVII;I;N BUTTONS

Radio Apparatus
Bought, Sold, Built

C. McCONNELL
38 Warner Street
| Springfield, Mass.

HERE IT IS

A sign for your den. Ex-
ceedingly attractive. Printed
in bright red on white card-

board. No electrical bug
should be without it. 7%
x 11%”, 10c each in coln
Send stamp for

I'8t., Brookiyd, N. Y.
ﬁ.'a:mn BECK, 1298
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MURDOCK _ “2:.:‘; ,f‘;fgﬁ,tﬁ“ GET A
No. 55 (Continued from page 386) COMMERCI AL

. Poor adjustment of the distance the
armature is separated from the magnets LICENSE
frequently causes the bell to fail to operate.

The separation should be not less than 1-24

inch for the small bells up to 3§ inch for
the larger bells. Sticking of the armature to Three or fOlll’ montb"

the magnets sometimes occurs, due to resid- in our day school or four
ual magnetism in the magnet cores. A thin A .
piece of paper glued to that surface of the or five months in evening

armature facing the poles of the electro- .
magnets will overcome this difficulty. school will fit you to pass

Poor adjustment of the sparking contacts .
is a common source of trouble. %‘o adjust the govemment €xamina-

the contact spring the proper distance from ion. i
the platinum tipt screw, hold the hammer tion We placed approxi
against the bell. The armature should now mately three hundred men
Just not touch the poles of the electro-mag-
net. Now, tighten the platinum tipt screw last year.
ul:xtil ‘:'g clixllea“ tlfle col::tact sfprli)ng by about
the thickness of a sheet of brown paper. ) .

Let loose the hammer now and make cer- Write for Booklet

tain the contact spring makes good contact
2000 OHM SET.......$4.50 ||| with the tip of the licrew. Nl;:xt, }:ry out th«; Y. M.C. A. RADIO SCHOOL
000 OHM circuit so as to make sure the character o
3 o SET....... 5.50 the ringing sound is satisfactory. Then 152 East 86th Street, New York, N. Y.
That these Murdock No. 55 tighten the setscrew to prevent the vibrating “The Best Radio School in the East”

. hammer altering the adjustment.
Sets have earned a muo'}' Sometimes the spring that bears the arma-

:lde reputation udfOI' vt;lueéau tur; itself is eit:lker i(f)o strong (sethback too
not so m to the fact far) or too weak. too strong, the arma-
tllu:t, they are, without question ture cannot be pulled over far enough to _P ROSPECT'VE STUDENTS
the best I iced . 7 give a good blow; if too weak, the armatu
e 1 ow pric receivers with attached contact spring will not retur
obtainable anywhere, as it is |||t its place against the platinum tipt screv
to the recognized fact that they ||[To ascertain which defect exists, operat

osel ximate # - the bell and press the spring lightly with
cl y appro te in opera piece of wire first toward and then awa

tion the sensitive Qerformance from the electro-magnets. If the ringing :
of the most expensive sets. better in the first case, the spring is to
Th £ strong, but if improvement is noted in th

e De customary assurance of ||| (atter case, the spring is too weak.
Satisfaction or Money Back Defective insulation of the winding of th

affords the opportunity of prov- electro-magnets occasionally happens o
ing the exceptional value of || [bcls whic have had hard usage. To asce
these ‘phones at no risk to you. smooth piece of iron 14 inch square acros

: the poles of the magnet with the bell in cir
Other instruments — M!JR' cuit. Now, attach a one-pound weight t
DOF:K MADE—of recognized this 34-inch square iron by means of :
merit at equally reasonable |||string. If the magnets of a 2V-inch bel
prices are illustrated in Bulle- will not sustain this weight, they are to

. : . weak and the winding is probably short
tin 19B, a copy of which will circuited; that is, the current doesn’t tra

be mailed on request. verse the whole length of the coils. Thi
makdgs. the magnet very wfeakﬁ Unde(;- thes:
conditions, test to see if the winding i

WM° J' MURDOCK CO’ “shorted” thru the iron cores by connecting
55 Carter St. on'? 11301::i of a dryTti‘ell tcé one ohf thehma%ne

coil lead wires. en draw the other bat

mS'Hm:,A (DOS;?::O ) MAS%‘“‘ tery pole across the clean iron faces of th
lesion rancisco, . electro-magnet coils. If any sparking re
sults, it will be evidence of a “short” o
“leakage” thru the iron cores, and the only
—| | remedy is to rewind the coils or else discard
RADIO SMALL PARTS || them. L
Our delivery of small part orders is very age may occur between the binding-
prompt. Order those listed below as & screws and the base, or between the contact
trial of our efficient mail order service. spring block and the base, and the contact
Grid Condensers .0013 3 sc EACH pillar, Unless the connecting wires are cov- | {

[ )

Stopping Condensers .0005 ered with rubber tubing, leakage may occur
SWITCH POINTS betwleet:\ thesce wn;'elsl and some part of the

» with B/32 shaft, includi t metal base. Carefully examine these places
V¥ /.35c :lo:n cucng nu and apply a little glue or shellac to any sus-

Agents for RADISC parat pected spot. . .
hd“;:n C::;., e 8“3 ﬂﬁph dia::’ Summarizing, if a bell fails to ring, first,

Dials and other parts distributed by them either loosen or tighten the adjusting screw
Mail orders given prompt attention, of the contact pin, moving it closer to, or
Open Evenings until 9.30 P.M. farther away from the armature spring as
KELLY & PHILLIPS required. If the spring is too stiff, bend it
312 Flatbush Avenue, Brooklyn, N. Y. toward the armature a little. A thin and CATALOG J.

sharp-pointed pin should be blunted as it tains
offers too much resistance. Note whether g::dardiz:i‘ pap:t?:ng fnvrvd:abtl:rialsm:plc.:n‘:’
STUDY|MAKE PEOPLE LIKE YOU |the connections between the ends of the plete line switch points, knobs, s'witdm.

Get along better, make more money, de- | wires and the terminal screws are good and ;
HUMAN ng,,-.:m'nmug';::.:"(:mg not dirty. Sticking of the armature cores || "% 2erial wire, etc.

oot SoSONAL POWER." a little book | can be prevented by inserting two brass pi Send 5c In stamps for your copy today.
hat ) C ¢ X pmns
UL 30 "URIoN S5 hew vonk |in drilled holes in' the core ends, Shetten fadle Mfs. Ce. P. 0. Bex 3, Seruaten, Pa.
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Charlle Chaplin Flime—25¢ eash

Keystone Moviegraph

This is our largest and finest machine. A regular
besuty and all complete, ready for you to use the
minute it arrives. ang up a sheet, put on a reel,
turn the crank, and you're off—that’s_all there is to
it. Nothing to get out of order. Made of metal
throughout with heavy base casting. Fin ted
mechanism, easily operated. Equipped to w dlm

machines. 12:9%:1'. Made to operate with electric

light ONLY. Simply screw in the plui and you na

all ready for an exhibit. Comes with 3 EXTRA LON
e e ria el tnre ——a

. “The mechanism is
anyo! All the want, Splendid subjeots—
d'&' il n:. F.LMS $1.50 (.'.. )'! !x&-. lo;!.ﬂl-.:.sm
Chaplin filme—elde-! us faverites, eaoh. Lant

. of it!
s moving picture machine—that uses STAND.  %0ld)—8 for 78e.
ARD FIL o collect—with S REELS
M S ST JonnsoN sMITH & €0, e

]

HIS VT AMPLIFIER - OSCILLATOR |

OF ALL VACUUM TUBES
HAS THE HIGHEST

AMPLIFICATION CONSTANT

The A-P Amplifier-Oscillator is the Navy type SE 1444 “hard” tube, designed and manu-
factured expressly for amplification and oscillation purposes. Because of its exceptionally
high vacuum and correct electrical and mechanical design this tube has the highest ampli-
fication constant of any tube known to the radio art. Recent tests by the United States
Navy have established this fact. (See April, 1920, Prec. I. R. E.)

APVT Used in conjunction with the A-P VT Amplifier-Oscillator is our A-P Electron Relay, the

AMPLIFIER-GSCILLA T A 1 ATOR original tubular vacuum valve brought out by our Laboratories in 1915, but now supplied

with the SHAW standard four-prong base for convenience. Of all vacuum tubes the A-P

Electron relay is the most efficient spark receptor. A combination of two or more VT tubes as amplifiers

with an Electron Relay as the initial detector is the ideal recesving combination for long distance amateur
or long wave reception. In ordering ask for—

THE A-P PERFECT VACUUM TUBE COMBINATION
The A-P Electron Relay — price TheA-PVT Amplifier Oscillator—price

DEALERS AMATEUR
Write for ote d ell3300 each . $700 each. e for S
prices and Immediate eliveries. Order from your Immediate deliveries. Order from your deserspiive
particulars dealer or write direct. dealer or direct. literature

These tubes were manufactured under the DeForest Audion and Fleming Patents

ATLANTIC RADIO SUPPLIES CO., KIRK PLACE, NEWARK, N. J., Phone, Market 1575

PACIFIC RADIO SUPPLIES CO., 638 MISSION STREET, SAN FRANCISCO, CAL.
SOLE DISTRIBUTORS FOR MOOREHEAD LABORATORIES, Inc.

Reference—The American National Bank—San Franciseo
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CHARGE Q4% BATTERY AT#3ME 10c.

F-F Bat Boosters have been in service for over 5 years and their growing populari a reliable
measure of tm ability to perform the .en‘l’:a for whlch’they are mma’.ﬂ."a’ v 1s
Our increased factory space is busszing steadily so we can take care of your requirements.

F-F BATTERY BOOSTER g, s, it for Jiocis

TR pLLE o e ot Rastan 148 an 1 b 620

Type 168-12 amp. 6 v. battery.... $2 1612-7 amp. 12 v. battery.. 82

Type 1626-12 or 7 amperes in combination for both 6 and 12 volt batteries.. 48
Shipping welight with A ter and Battery Clips. 11 to 15 pounds.
All outfits do the same work except as to time to complete a charge.
Include postage and insurance with remittance for parcel post shipment.

Ask for bulletin No. 12 describing these and other F-F charging a atus of
larger capacities and of other voltages and cycles; also Boosters '.R:'M
on Fnrmpiuhunc Plants and Direct Current.

Write for Bulletin No. 12

THE FRANCE MANUFACTURING CO., Cileveland, Ohie

IRELES ANUAL-W12

Ow 180 Page Combined We Make a Charge of 25c for it, Issuing
Manual and Cataleg [Bustrates Coupen Receipt Redeemable on 2 Pur-
and Accurately Describes the chase of $5.00 or More.

Uses of Standard Radie Instre-

meals.

You cannot get satisfaction from wireless instruments unless they are
absolutely perfect. The slightest imperfection in construction destroys their
efficiency.  We catalog and offer for sale wireless apparatus of the highest quality,

guaranteed to be mechanically and electrically perfect. . .
Get a copy of our complete wireless catalog and order all of your radio material from -
one source of supply and save trouble. Ready about May 25. Send in your request mow.

MANHATTAN ELECTRICAL SUPPLY CO., Inc.

New York—17 Park Place St. Louis—1106 Pine St.
Chicago—114 S. Wells St. San Francisco—604 Mission St.

Bunnell ZSTRUMENTS

JOVE DETECTOR
Handiest, Handsomest, Best
Sample by Mail — $2.00
Tested Galena Crystal—25c

Distributors of Standard Electric Novelty

Company Type B*Cyclone’”’ Audion Batteries.

Also De Forest, and all other makes of High
Class Wireless Apparatus.

Send stamp for new edition 42E Catalog.
J H. BUNNELL & CO., 32 Park Place, New York

(GHEGAN PATENT)
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Sperry Shoal
Water Indicator
(Continued from page 363)

reaches a minimum water depth. This is
inserted in the upper part of the second
dial, the function of which dial is to give
the propeller speed.

This is actuated by transmitters placed
on the individual propeller shafts which are
averaged by a device, similar to the one
described in the Sperry Battle Tracer ar-
ticle, in the March issue of this publication.
From the averaging device, impulses are
transmitted to the dial giving an accurate
indication of the speed. On one side of
this second indicator is a set screw for ad-
justing the scale of minimum water depth,
which can be accurately determined, inas-
much as a slight movement of the indicator
either way is instantly noticeable.

A shallow water indication and the
sounding of an alarm is given whenever
the ship is operating in a draft of water
considerably less than its overall length (as
this is the point where the resistance of the
water to the ship’s speed is increased). For
a given number of revolutions per minute
for the propeller shafts, the actual speed is
reduced by a considerable amount in shal-
low water, even as much as 50 per cent of
normal. However, in actual practise, the
two contacts for the alarm are held a cer-
tain distance apart so that the vessel can
ride in the shallow water with a short mar-
gin of safety and is enabled to pass thru
channels, etc., where water is not very deep.

Now, whenever the ratio of propeller
speed to actual forward motion of the ship
is upset, a warning is rendered, foretelling
the dangerous location. Only one other con-
dition can possibly change this ratio be-
tween ship speed and propeller speed, and
that is the condition of the ship’s bottom,
but this can be compensated for.—Photo-
graphs courtesy Sperry Gyroscope Com-
bany.

Audion Poem
Awards
(Continued from page 405)

3d Honorable Mention
THE WANDERING AUDION.

I was born in the brain of science,
I was clothed in a fragile glass,

I was bound to my work with copper wires
And wedged into place with brass.

While out of the world’s aste saces,
Born on the radio wave,

Came the pulsing code-rit message
That taught me I was a slave.

That spoke of boats on the ocean,
And told of the work of men,
Describing the vibrant busy world,

So far away from my ken.

I conceived a desperate longing
To break my bonds and be free;

And wander over the wond’rous world
Myself these things to see.

But my fragile shell made them wary;
They guarded me lest I break.

But they did not know, for I couldn’t show
That my soul bore a lonely ache.

Yet, sometimes accidents happen!
Once while they were bringing me
Aboard a ship, for a trial trip,
I slipped off into the sea.

For many a moon I drifted,
And watched the ships sail by;

And saw, to my craving heart’s content,
The wonderful summer sky.

(Coritinued on page 459)
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HUDSON RIVER
NIGHT LINES

Daily Sailings from Pier 31,
N. R, (at Desbrosses St.)
weekdays6 P.M. & 7P. M,,
Sundays and Holidays 6 P.
M. and 9 P.M.

West 132nd St., half hour later
(Daylight saving time)
Due Albany 6 o’clock fol-
lowing morning. From Troy
8:30 P. M., from Albany 9
P.M. & 11 P.M,, due New
York 6 o’clock following

morning.

Direct rail connections to all points.
Express freight service.
Autos carried.
HUDSON NAVIGATION

COMPANY

No Seals-No Secrets
—But Service!

Inspection of the interior of any Radio
apparatus bearing the mark:
reveals d

and worl hip fully in keeping
with its outward appearance.
GREBE RADIO apparatus is licensed under the
original Armstrong and Marconi patents.

Our guarantee is absolute and unconditional.
Each instrument must give satisfactory service.
Our interest in the purchaser does not terminate
with the sale.

Ask your dealer to show you our line of super-
grade apparatus.

A. H. GREBE & CO., Inc.,
70 Van Wyck Blvd., Richmond Hill, N.Y.

swer GROUND WIRE ::5~

lag Switches, 600 V., i00 Amp., only....
inal Audiotron Adaptors...................
Standard VT’ Seckets with tive
Meorhead Electren Relays with
(Fully Llcsnsed and Guarastesd.

RADIO EQUIPMENT CO.
630 Washington 880 Boston, 11, Mass.

“ELECTRIC SHOVELS”
FRONT.

The development of “Electric Shovels”
was discust by H. W. Rogers, an electrical
engineer, in an interesting talk before the
members of the General Electric Engineer-
in% Laboratory Club recently.

n outlining the development of the elec-
tric shovel of today, the speaker referred
to the various changes in mechanical struc-
ture of electric shovels, dating back to the
first steam shovels brought before the pub-
lic, upon a manufacturing basis, some 50
years ago.

At present there are in the Ohio and
Illinois coal fields electric shovels with the
eight-yard bucket, equipt with two 340-h.p.
hoist motors, and are practically a one-man
shovel. Some of the different types of
shovels are provided with friction clutches
and have caterpillar tread construction.

As to the relative cost of operation, it
was shown that the electric shovel operates
at the rate of six to seven cents per ton of
coal mined, making a saving of for each
working day shift, over the steam shovel.

During the course of Mr. Rogers’ lec-
ture, many slides were shown, illustrating
the various shovels in use at the present
time,

TO THE
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Learn Drafting

Employers everywhere are looking for skilled
draftsmen. They are offering good salaries to
start with splendid chances for advancement. «

Drafting offers exceptional opportunities to &
young man because drafting itself not only com-
mands good pay, but it is the first step toward
ess in Mechanical or Structural Engineering

A Wartime Radio

Detective

PART IV.
By PIERRE H. BOUCHERON.

(Continued from page 407)

have become known to persons located in
various inns and hotels whose duty it was
to notify the truck of our presence, This
accounted for the fact that two weeks had
now past without having discovered any-
thing more tangible than certain sections of
by-roads disfigured by large ruts made by
the heavy wheels of the elusive auto. .

Incidentally, our investigations up to this
time had not proved entirely fruitless. Tips
given us by the police and other agencies
led to the discovery and dismantling of sev-
eral illegal radio stations where the culprits
were boys possest with perverse natures in
that they thought it great fun to “listen-in”
to what was going on in the ether by em-
ploying improvised indoor antennae and
loops. In these cases nothing more drastic
took place than severe reprimands with sub-
sequent promises to behave in the future.

ne case, however, proved more interest-
ing than the others when a complete receiv-
ing installation was discovered in the home
of a young man who had recently secured
much newspaper notoriety. This “hero”
was none other than the radio operator on
board a certain large steamer attached to a
West Indian run which had been but a
short -vhile back effectively sunk a short
distance from the Jersey Coast. It was sus-
pected at the time that the operator had
been working into the hands of the enemy
submarines by disclosing the presence of the
ship thru an ill-timed radio signal. To
make a short story still shorter the young
man and his father were effectively taken
care of by the Government.

All roads lead to an end and even a good
cigar burns itself out so that finally our in-
tense radio activities came to an abrupt and
sudden end in the following manner:

For a week or so our “listening-in” op-
erators had not heard the fluctuating signals
and it began to look as if the truck had
dropt thru a hole to the center of the island.
Frequent and systematic trips thru main and
by-roads as well as ceaseless search in barns
and woods had so far failed to disclose the
presence of the lorrie and its occupants.
Even a close watch of the inn, where had
first been secured the information, proved
equally fruitless. The waiter had never re-
turned to his post and upon cross-examina-
tion the proprietor explained that waiters

www americanradiohistorv com

or Architecture. And drafting is just the kind of
work a boy likes to do. There is an easy delightful
way in which you can learn right athome in spare
time. For 28 years the International Correspond-
ence Schools have been giving boys just the train-
ing they need for success in Drafting and more
than 200 other subjects. Thousands of boys have
stepped into good positions through 1. C. 8. help,
but never were opportunities so great as now.

Let the L C. 8. help yor. Choose the work you
like best in-the coupon, then mark and mafl it
This doesn’t obligate you'ln theleastand will bring

ou rmation that may start you on a success-
an career. This is your chance. Don’tletitslip
by. Mark and mail this coupon now.

— e s tewe ==rTEAR GOUT HERE "= ame com ame o=n

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6244, SCRANTON, PA.

Explain, without ob! me, how I can qualify for the
poduou.ormmn'ma, ore which I mark X.
ELEOTRICAL ENGINEER OHNENIOAL ENGINEER
Electrician E SALESMANSHIP
Electric Wising ADVERTISING MAN
Electric Lighting Window Trimmer
Electric Car Ru‘m. Show Card Writer
Heavy Electric Outdoor ls\lsu Paiater
Electrical Draftsman OADER
Elestrle ine Designer llJ.Usm.AnTOR
m% BUSINESS MANAGENERT
MECHAXJOAL ENGIN| Private
;d.oldnnlal Draftsman noomn‘z_‘n
p Drafteman
Mach! Shop Practice Cert. Pub. Accountant
Tool::ku Tratfic' M: t
ercial
Sarvey STATIONARY ENGINERR
ing and og A
NINE FORENNORERGE || CIVIL SERVICE
ARCHITECT Rallway Mslil Clerk
Architestural Draftsmen Textlle Overseer or Supt.
PLUNBING AND HEATING AGRIOULTURE Spanich
Sheet Metal Worker Peultry Freash
Navigator Automeblies ltallan
Name.
7-8810
Present |
Street
and No.
City _State.

~Send To-day for the~
“Electrical Worker's Friend”
Hons fo romindiog. tag.cocomhons
i
Or write for full particulars of this valuable book
SMITH & SMITH PUBLISHING CO.

An electrical book of 66 motor
g5 with $ 4 .00

ng A.C. motors. Special at
Dept. B. 1524 Lowrie 8t., N. 8., Pittsburgh, Pa,

BUTTONS—You Must use light buttons for
good transmission anywhere. 50c each.
J. Collins Co., Quaker City, Ohio
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The Famous 5A and 5C Modeis

THE RADIO APPARATUS CO.,

“AT LAST

our Catalogue i1s off the press and ready for distribution.
This Catalogue has been acknowledged by Radio lxnm
and Associations throughout the country to be the finest
Catalogue which was ever put on the market by any Malil

Order House whatsoever.
paratus ever shown before.

various hook-ups,

nmbg“cfu'nummtmmmmrmumwm
'tultyonrmvleo—neool Let

3 our
that you remit stamped envelope for reply. ake inquiry to Dept. 156.

NATIONAL RADIO SUPPLY COMPANY, Sulte 103-4-5 No. 808 Sth Strest, Washington, D. C.

Partial List of What W

um“eo‘..u.v’s. $5.00, $10.00,
l‘nl&" b-'n..' 4.000 Meters, 94.75;
1, Meters, $3.50.

o-ri:wn $1.75; DeFerest
Murdeck Variable Cendensers, .001

MFD, 75; . .75,

oorm'\‘r'mmﬁ-m Al
wi On Hand.

F mc"do-un. 002 MFD, 700;

Spark 'om1 780, 902, $2.00.
O?IIIQM ransformer ?IM
i “Transformer  (Signal
Tm? $16.00.
l.lx.Pn Switeh, 600 V.-100
Switch " Pelnts 3/18"x3/18",
Threaded Shank with Nut, Se Ea.
teh Polats, 3/!."!3#“ with
or Dez.

Smith Type TAW Swi
amperes. Machine Sorew, 20c

Roller Ammeter,
.001 to .002 Price $6.75.

3 Han
AMERICAN ELECTRO TECHNICAL APPLIANCE COMPANY, Degt. E, 235 Fulten S, New York Gty.
—_—————————————————————

ANNOUNCEMENT-BINDING POSTS FREE!

To care for our business in the eastern section of the country we are open-
ing a branch at 20 N. Ninth St., Philadelphia, Pa. We are placing a complete
stock of radio equipment in this office and will be ready to care for the
local and mail order trade with even more dispatch than formerly.

As a special introductory offer with each order of $5.00 or over bearing the
postmark of any date in July, we shall give one dozen of binding posts free
of charge. These binding posts ordinarily sell for 6c each and are one of

our best values.

Ohr 6-nage catalogue is now on sale at 15¢ which amount will he deducted

TRACO QUALITY

RECEIVING TRANSFORMERS

This catalogue contains one hun-

dred pages of the most interesting display of Wireless Ap-

In addition to the di

Wireless Apparatus we have listed on the last five pages

starting with the small tuning coil sets

and advancing to Audion and Amplifying hook-ups. One

page is devoted to Radlo S8ymbo

stocked store and warehouse is

the book, to give you an idea of the amount of stock we

carry at all times. Twenty-four hour shipments are guar-

anteed on ninety per cent of our orders. Despite the com-

pleteness of this catalogue there is a certain amount of apparatus we could not get in in .

Any apparatus you are desirous of obtaining, not listed In our catalogue, we can furnish you

catalogue from manufacturer and make shipment from our own stock. This catalogue will only be
sent upon receipt of 15¢ in stamps—Catalogue will not be sent if stamps are not remitted.

880 SCHOOLS AND VOCATIONAL TRAINING CAMPS: A limited

4l m.vsmAbo m‘hn of charge to the Wireless 8, and_Vocational
proper authority. Our Information

Radio Expert answer your questions—all we ask is

ls, a photograph of our well
shown in the front part of
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on the genuine, built by
‘¢ expensive, irrespective
‘antee our tuners to give
Delicate refinement, ua-
'ice and high class work-
te make TRACO tuners
whereby all others are
Judged. If your Dealer
does mnot e them,
order direct from us.

LIBERTY DETECTOR
VALVES. RADIO AM-
PLIFYING PHONES,
t (] u-og‘rbgrtnhso
BRITISH and FRENCH
GO now

in stock, for sale.
Send

splay of

issue,

‘e Distribute:
Dials (B!
vhY Koeb, $1.25.
White Metal Dlais, 37, 50e.
Binding Pests, %¢, 0e, 120 and

g
DeForest Rhooetats, $1.00.
Al B Core g o S aeks.
Hawkins Eleotrical Guides.
Maroen! VT Bulbs, §7.00; Sesket

Murdeock Seck 1.00;
- o, $ De
estern
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and other employees came and went and
that he could not be expected to keep track
of their movements. Of course, he could
not explain the existence of the motor truck
—had never seen it, was not interested, etc.

One morning gaccompanied by an O N I
investigator and with the use of a small
car, we were traveling along one of the by-
roads not far from the base of our opera-
tions when we presently noticed a small col-
umn of smoke pushing its way thru a wood-
ed section to our left. More out of curiosity
than anything else we decided to investigate
and see who had started a fire in this local-
ity and to what purpose. We traveled
along for a short distance when we came to
a makeshift road leading into the wooded
part and of the kind used by farmers. We,
therefore, turned our car in this new direc-
tion and had not gone very far when we
suddenly came to a slight clearing where
trees had been chopped down and carted
away, leaving a great number of stumps
scattered about.

SPY RADIO DISCOVERED AT LAST!

Lo and behold, there in the center of the
cleared space was a latge mass of twisted
steel and charred wood from which arose a
few lazy spurts of smoke. Judging from
the remains of the framework this had evi-
dently been a large motor truck. A great

ile of lumber had been placed under the

y to assist in the effective destroying of
the car which seemingly had been burning
for some time, as nothing but smoldering
ashes remained.

It did not take a great amount of ratio-
cination to explain this strange and unusual
sight. The truck was none other than the
elusive machine we had been trying to lo-
cate for the past two weeks, ith the aid
of several buckets of water secured from a
nearby stream we completely cooled the
smoldering wreck. Sure enough, there was
the twisted and bent motor generator unit
of possibly a 1 k.w. output, inductances,
quenched gap and what not. Altho the parts
had evidently been subjected to a white heat
which had melted the hard rubber, wood,
and other composition pieces, the general
outlines of the remaining metal portions left
no doubt in our minds as to their having
originally been radio instruments.

The solution of this final happening was
simple. The operators of the truck had
probably decided that the locality was too
hot for them, and having realized that the:
could not hope to evade capture very muci);
longer had decided to abandon their work,
first taking the precaution to burn their
equipment and leave mo trace behind them.
Fate had willed that we should just happen
to pass the ruined car, possibly twelve hours
after it had been set on fire, thus giving the
two men ample time to escape to other
parts. Also, considering the meager infor-
mation we had as to their description it
would have been out of the question to at-
tempt to find them.

Suffice it to say that since the illegal
traveling radio unit had been destroyed our
work was finisht, and it is needless to add
that thereafter, steps which cannot be dis-
closed here, were taken to prevent a recur-
rence of this nature.

CONCLUSION

Concerning the radio detective there is a
great future for him even in peace times.
He may be assigned to fervet out radia
amateurs who do not confine their trans-
missions to lawful wavelengths and regula-
tions. On the other hand, he may earn his
salt b co-opcrati@l;iq with the revenue agents
who have lately discovered the reason for
their inability to arrest moonshiners in cer!
tain sections of the couniry. Newspapers
tell us that radio_systems are in operatiod
thru which the distilling &lann are notified
by cipher signals from the vailroad station
sent by confederates when danger threatems.
When the law swoops doum on a spot where
the still has been reported they find the omt-
fit missing.
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hpe,meollsof4and8|bs.

respectively.
65000 Ibs. 5/16" x .024"
100000 lln. %" x.037"

Bargain price quoted on lot.

Standard Equipment & Tool Works

307 St. James St. Montreal

Cleartone Phon aplu

g $4.00 to $200.00 Retal

Our Sun Dept. offers  Needl:

Arms and l.lﬁto' 13.)15 $5.75 ..
90c each. Booord-"

Needles, Sapphire Points and Parts at rea-

Write for our 84-page ahlnﬂno. the
one of its kind in America, lnnuun;“g

Tueky I8 PHONOGRA n co-nuv
Export Dept. 46B East 12th S

Can Double Your Ablllty to hm

Money! Hold Friends! Win
Love and Happiness! Our System of Per-
sonal Efficiency tells you how! Success
Studygram and Personality Sketch for 10c
and birth date. Thomson-Heywood Company,
Dept. 350, Chronicle Building, San Francisco,

41gIC DUID tnat salled tne puoyan
crystal audion, vacuum tube tt
eeble sounds that pulsing ether
t perils didst thou—mystic w
brave?
t thou solve secrets of some coi
re decked with pearls some
mermaid dwells?
didst thou hear some sympho:
wells
ss the plenum of the celestial n
t some wave tell thee tales «
ago—
The mystery of deep space reveal t
Didst thou hear thoughts no huma
can know;
Didst thou record what human e
see?
Or on far reefs where tropic breez
Hear footfalls on the sands of life'

sea?
I heard afar the belfries of the skie
Peal solemn anthems of a distant
I heard from out that wondrous v

vast
What no dull mortal mind can no
mise.
What no mentality can now devise
at groping science has not yet ai
vee| I heard a story in the typhoon’s bl
'T would fill thy pigmy brain w#
surprise.
I wish could your querulous t
console,
d| Your doubts and fears, anxieties

away,
And tell of realms where stellar
In nebulous orbits, 'mid the ether g

What I have heard I cannot now cc
Yet science may divulge a future d:

Composed by E. Je

www americanradiohistorv com

459


www.americanradiohistory.com

Science and Invention for August, 1920

made every month by reliable
ies,

specials of the month. . T
Advertisements in this section ten cents a word for each insertion. ¢
accompany all classified advertisements unless placed by an accredited advertising agency.

Ten

per cent discount for 6 issues, 20 per cent discount for 12
Advertisements for the September issue must reach us not later than July as.

The Circulation of Science and Invention is over 150,000 and climbing every month

1ssues.

Opportunity Ad-lets

YOU will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investigate the offerings

firms, dealers and amateurs from all over the country. No matter what you may be seeking, whether
the opportunity to make money, or anything else, you will find listed here the best and most attractive
Name and address must be included at the above rate. Cash should

Ob;ectignable or misleading advertisements not accepted.

EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N. Y.

Auto Accessories.

Antiques.

“Fords ru miles per gallon with our 1920 | Ancient Indian arrows and spears. Send stamp
carbm’etorn'.l {?ae cheapl:-it gasoline or half kero- | for list. B. Rubz‘ Mlddletown‘ Pa.
sene. Start easy any weather. Increased power.

otors. Runs slow in high gear.
Attach yourself. Big profits for agents. Money
back guarantce. 30 days’ trial.  Air-Friction
Carburetor Co., 270 Madison Ave., Dayton, Ohio.

Blueprints. Automobile Armatures. See ad
under “Electrical”. Charles Chittenden.

Battery Charging Profits $100 to $250 clear
monthly with HB equipment. Your lighting cur-
rent or engine operates. No expense to you.
Easy payment plan lets outfit earn own way.
Saht_isfacuon guaranteed. Write Hoberts, Troy,

io.

Auto Motor Supplies—Buick, Michigan, Stod-
dard-Dayton, Cadillac-Overland, E. M. F. Con-
tinental and Buda Motors, all types, $50 each and
up. Special hlih-tenaton, 2 and 4 cylinder mag-
netos $9.50 each. Electric and gas head lamps,
coils, carburetors, air compressors, generators,
starters, etc. Write for_catalog. Address Motor
Sales Dept. (13), West End, Pittsburgh, Pa.
Tires—Direct to you prices, Exclusive repre-
sentatives wanted each locality to use and sell
Mellinger Extra Plg Tires. ~Guarantee Bond
8,000 Miles. Sample Sections furnished. Mellin-
ger Tire Company, 980 Oak, Kansas City, Mo.

Styles for all

American Made Toys.

We Offer an Opportunity to manufacturer with
facilities for large production, also to homework-
ers on smaller scale, to manufacture Metal Toys
and Novelties. Unlimited field and enormous
business open for ambitious people. No experi-
ence required. No tools nceded. Otr casting-
forms turn out goods complete. Since the differ-
ent Toy Expositions, manufacturers are covered
with orders until December. You can_enter this
field now, by manufactunnr “American Made
Toys.” We furnish castinglorms for Toy Sol-
diers, Army, Navy, Marine, Cannons, Machine
Guns, Indians, Cowboys, Wanhms and other
novefcies. Castingforms, complete outfit, $3.00
up. We buy these goods, direct from manufac-
turers. Yearly contract orders placed with re-
liable parties. We pay very high prices for
clean painted goods. Samples furnished. “Bird-
Whistles,” great seller, just added to our stock
list. Booklet, Information, Instruction free, if
you mean work and business. No others in-
vited to write. Toy Soldier Manufacturing Co.
32 Union Square, New York.

Agents W anted.

Agents—$:15 daily; every owner wants his gold
initials on nsde door of automobile; applied while
waiting; your profit $1.38 on $i.50 sale; or sell
him set to apply his monogam; write for agency;
free samples. Transfer Monogram Supply Co.,
Dept. 20, 191 Market St., Newark, N. f

Free. Latest issue. New formulas. Tells how
to make your own goods. Write toda{. S. & H.
Manufacturing Laboratories, 22502 Boy[ston Bldg.,
Chicago.

Make $3.00 next Saturday. Speederator for
Fords nlliﬁg like wildfire. Used by Ford Motor
officials. akes any Ford run like a Packard.
Stops stalling and buckinf. Put on quick—
instant satisfaction. No holes to bore. Sell ten
to twelve a_day ecasy. Splendid profits and
exclusive territory. Write quick for information.

Address Perrin Co., 107 Hayward Bldg., De-
troit, Michigan.
ents. Big returns, fast office seller; par-

ticulars and samples free. One
Daily Record Bidg., Baltimore,

Build up a national and international paint
business, experience unnecessary. Orders all
year around; 4c stamps brings complete infor-
mation, Dept. 9, Martinek Company, 405 Lexing-
ton Ave., Ne York

Agents—$40-$108 week; free samples; gold sign
letters; angone can put on store windows; big
demand; liberal offer to general agents. Metallic
Letter Co., 433-Z, N. Clark, Chicago.

g:r Pen Co., 12

Help Wanted—(Continued).

Detectives Make Big Money. Travel, be your
own boss. Either sex. We instruct, small cost.
Write Johnson’s Detective School, 232 Sheldoa
Ave.,, Grand Rapids, Michigan, Dept. A.

Earn $25 Weekly, spare time, writing for news-
papers, magazines. Experience unnecessary; de-
tails free. Preee Syndicate, 5665 St. Louis, Mo.

Firemen, Brakemen, Baggagemen, $140-$200;
colored porters by railroads everywhere. Ex-

erience unnecessary. 897 Ry. Bureau, East St.

uis,
Men—Boys. Become motor boat experts. <
week. Learn while earning. Write Franklia
ester, N. Y.

Institute, Dept. A., 806 Roc
Business Opportunities.

urn Your Spare Time Into ey for that ap-
Karatus you want. Start a profitable, permanent
ome business. Steady weekly income. No in-
vestment but your brains and spare_time. Posi-
tively no soliciting, agency proposition. Write
i?dv. Address Opportunity, Box 175, Fredonia,

. “Money-Talks.” The Business magazine pub-

lished for progressive people. Send for sample

copy. P. O, Box 236-B, Newark, New Jersey.
Wanted—Advertising managers everywhere.

to $15s0 weekly. Experience unnecessary; learn in

spare time. Details free. Koehler, Dept. 25, 1961

S. Hoover, Los Angeles.

oneymaking Plans. Formulas. Trade-
“Encyclopedia Business Opportunities.”
$1. Ideal Book Shop, sso1-EV North

3,384
Sectgts.

Mexican Diamonds flash like genuine, fool ex-
rts, stand tests, yet sell for 1-50th the price.
ew live Agents wanted to sell from handsome

sample case; big profits; pleasant work. Write
today. Mexican Diamond Imptg. Co., Box Fi,
Las Cruces, N. Mex.

Make and sell your own goods. Formulas by
expert chemists.  Manufacturing processes and
trade secrets. Write for formula catalog.: Chapin
Mystic Company, Washington, D. C

Delicious Pie Filler. Packed your label. Sam-
ple 12c. Kleeno Co., Goshen, Ind.

$10 Daily refinishing chandeliers, brass beds,
automobiles by new method, without capital or
experience. Free particulars and proofs. Write
today. Gunmetal Co., Avenue D, Decatur, Ill.

ilo'bey. Chicago.

New discovery! Establish a good, steady,
profitable business of your own. ole or spare
time. No canvassing or mail order p sition.
Everything necessary furnished. Write edi-
;tel . Ferber Company, 296-C Broadway, New

ork.

Patents for sale. To sell, buy or obtain patents
write Patent News-jo9, Washington, D. C.

Dollars Yearly in Your Back Yard. No gis-
seng, mushroom dope. New ideas. Investigate.
Particulars free. etz, 313 East 8, New York.

Be Independent—We teach by mail how to
manufacture unexcelled toilet goods. Particulars
free. School of Cosmetics, Box C, Omaha, Neb.

. Agents—Sell automobile tires, tubes, etc. Big

Agencies Wanted.

. No cn&ital required. doody Rubber Co.,
240 Broadway, New York.

s for store and offices.

Entirely new. $so

- - Si
James Orton—Desires sole representations for : : H i
South America, Casilla 366, Bue:os Aires. Hf:" eS.t'.d :‘;:gg Chicago Sign System, G-326

Motorcycles—Bicycles.

$25.00 up, guarantced_rebuilt motorcycles, Hen-
derson, Excelsior . Indian, Harley-Davidson.
Bicycles $5.00 up. Tires and accessories at whole-
sale. Illustrated Bulletin A free. Ash Motor
Corporation, 162 N. Clinton Ave., Rochester, N.Y,

Motor Engines and Dynamos.

Motors, 2, 5 and 10 h% Special prices, Write
me. William Hobart, Troy, Ohio.
hp. AC $26.50;

Small motors and ieneratots;gi
% hp., $38.50; % hp. AC 367&50 attery charging
1 moving picture arc

sets; charging lighting an
generators; motors for all phases of current.
Prompt delxvelx* wholesale prices. Write for
ate catalog. ddress Motor Sales Dept. (123),
West End, Pittsburgh, Pa.

Salesmen Wanted.

_ﬁumn—cny or ttavclinﬁ. Experience un-
necessary.  Send for list of lines and full par-
ticulars.” Prepare in spare time to earn the big
salaries—$2,500 to $10,000 a year. Employment
services rendered members. National Salesmen’s
Training Association. Dept. 158K, Chicago, Ill.

Instruction.

Manufacturer wants agents everywhere. Re-
markable new discovery; sweetens like sugar;
relative cost 3%c. Ib. Createst money ma ing
repeater on earth. A-One Products Co., Dept.
M-2, 873 N. Wells St., Chicago.

Big money and fast sales. Every owner buys
gold initials for his auto. You charge sl.io;
make $1.35. Ten orders daily easy. rite for

particulars_and free samples. American Mono-
gram Co., Dept. 71, Glen Ridge, N. J.

Sub ial manulacturin% corporation wants
capable mtn to establish bran and mana
salesmen; $300 to $1, necessary. You han
own money. Will allow expenses to Baltimore
if you will qualify. For particulars address
Secretary, 416 N. Howard St., Baltimore, Md.

Enter a new business. Earn $3000 to $6,00
early in professional fees making and fitting a
oot specialty, openings everywhere with all the
trade you can attend to; casily learned by any-
one at home in a few weeks at small expense;
no further capital required; no goods to buy;
job hunting, soliciting or aEency. Address Ste-
phenson Laboratory, 18 Back Bay, Boston, Mas.

I Made $30 a Week evenings with a small Mal
Order Business Home. Free Booklet tells hos.
2c postage. Alex Scott, Cohoes, N. Y.

Ins Tyres, inner armor for automobile tires
double mileage and prevent punctures and blow-
outs; quickly_applied; cost little; demand tre-
mendous; profits unlimited. Details free. Ameri-
can Automobile Accessories Co., Dept. s4, Cin-

Start business of your own; lans; $1.@
Joel Tillberg, Proctor, Vt. “ P \s
Manufacture and Seill Metal Polish. Easy ©

make. Formula . Specialt 3
Columbus, l’E)“hio. soe pe v, o3 E. Low.

cinnati, Ohio.
ﬂe!p W anted.

For Sale.

Your Government wants hundreds Railway
Mail Clerks—men-women over W $1,600-$2,30
year. List positions open—free, rite immedi-
?‘tel{_. Franklin Institute, Dept. A-26, Rochester,

Detectives and Investigators are in demand.
Travel and earn big money. Learn this fascinat-
ing profession by home study. Particulars free.
American School of Criminology, Dept. E, De-
troit, Mich.

Fractions figured instantly with the Fractp-
meter.  Adds, subtracts and shows decirml
equivalents immediately. Saves time and bram
fag of designers, toolmakers, pattern makers, rm-
chinists and apprentices as nothini else ca.
Figures and_checks measurements faster thsn

writing. A Fractiometer pteBaei;i for $1.50 with
“money back” guarantee. lers an ehz
agents wanted. Fractiometer Co., Dept.
Rochester, N. Y.

Cartooning Comics and Lettering. Complete

Detectives Earn Big Money. Excellent oppor-
tunity. Particulars free. American Detective
System, 1068 Broadway, New York.

Course only $5, postpaid. Over 300 illustrations.
Stamp brings easy Cartoonist Ernie,
Elyria, Ohio.

Crystal Gazing—The Craze. Send self-addressed
stamped envelope for Free instructions. Zan-
cigs Studio, Asbury Park, N. J.

Be a Mirror Expert. $f-lo a day; spare time
home at first; no capital; we train, start you
making and silvering mirrors_French method.
Free Prospectus. . R. Derr, Pres., s79 Decatur
Street, Brooklyn, N. Y.
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For the Hair.

I Was Bald. Obtained hair growth by an k-
dian’s ointment containing ienmne bear oil ad
rare Plant juices. Many others have had wam-
derful results. Fine for dandruff. Harmles.
Will send box, postpaid, with_recipe, 1oc. Joln
Hart Brittain, 150 E. 32d St., BB-300, New Yos.
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