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| ular price of $3.25. For a limited time it
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| The “SUPERIOR” Type | Note these specifications: The case is one

piece of polished aluminum 4% in diameter
and 1” high. [t may he filled with oi! with-
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out leakage, and this increases its capacity
Price, Complete, Five Dollars ot leakage, and this i
There are 31 aiuminum plates, 1G station-
s e R ary and 15 rotating. These are fastened to a
ql T:h's LS the h‘eadsgt used‘by Mr. Chas. E. Apgal: in polished fibre top which fits tightly over the
conjunction with his special apparatus for making case. The toy is provided with a cellulold
. n . er, knurle
the phonographic records of the Sayville station as s L n1oh ant
described on page 210 in August issue of the Electrical oabe Taximum enpacity,  withoSOutu

Experimenter. Mr. Apgar chose Brandes Receivers | It is particularly adapted for a series con-
2 * denser in the Primary ecircuit of a coupler.

after careful comparative tests with other makes. After reading the above You must agree

with ws that we have an unusual article at

Send stamp for catalogue “E" Fully describing all our headsets. | an unusual price. Send for

No. 102 Albany Condenser at $2.50, postage
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’J:Tgfiaqé;\'éften had “occasion to feel amused at
the blank astonishment of the average well-
informed Europcan when he first spies the
hundreds of aerials which now decorate a
multitude of houses in our cities. When we inform the
stranger that, according to trustworthy statistics, there
are now between 350,000 and 400,000 purely amateur
Wireless stations scattered all over the United States,
there is no end to his wonder.

This is not surprising if we consider the fact that
the United States to-day is the only country that places
practically no restrictions upon the Wireless amateur.
In America everybody is allowed to put up a Radio
receiving station, and while a license mnst be obtained
for sending messages the regulations are far from
severe and any intelligent youth, as a rule, finds it com-
paratively casy to obtain the coveted license,

Now let us turn to other countries. Of course, during
the war in the affected countries no amateur stations
are allowed to operate, the penalties for the offenders
being extremely severe and usually a long term of
imprisonment is meted out to the unlucky operator.

The conditions prevailing before the war and which
will presumably prevail again after peace is re-estab-
lished are briefly these:

Great Britain and its dependencies: No Wireless
ama‘eur stations can be erected without the consent of
the Postmaster General. In Australia, previous to the
war, amateur Wireless was all but suppressed. Of
England’'s colonies Canada probably has the greatest
Wireless freedom, although a license from the Post-
master must be obtained. In Great Britain proper, it
has been estimated that not more than 2,000 amateur
Wireless stations prospered before the war. In France
and its colonies and in Belgium the same conditions
prevailed as in Great Britain. It seems, however, that
the French amateurs, just previous to the outbreak of
the war, engaged in a petition to the Government, plead-
ing for greater Radio freedom. Results of the petition
are unknown at this time. QOf all the foreign amateurs
the French are probably the mos! active.
war some 1,500 amateur Wireless stations were known
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to exist in France and Belgium, according to the best
authorities.

In Germany, Austria-Hungary and Russia amateur
Wireless is absolutely unknown. There have never been
any amateur Radio stations in these countries to the
best of our knowledge. The governments of the above
countries are exceedingly strict in the transmission of
intelligence by Radio telegraphy and no licenses are
ever granted, with the exception of those to savants and
to a few universities. Bu: even here the restrictions
are formidable.

The rest of the world. with the possible exception of
a few South American countries where less than 200
stations flourish, measures up poorly as far as the
Wireless amateur is concerned. It is believed that out-
side of the countries named there now exist less than
300 amateur radio stations. Outside the United States
there are, therefore, considerably less than 15,000 such
stations. In other words, there are in America twenty-
five times as many amateur Radio stations as in the
entire world. It is, indeed, a surprising result and
speaks well for the enterprise of the American ex-
perimenters.

Nor can the average European understand of what
earthly good the youthful Radio amateur is, for he
argues correctly that not all of them can possibly be-
come commercial operators. But he forgets that the
average amateur must of needs have a higher intel-
ligence than his card-playing, dance-hall-resorting class-
mate. Indeed, when your average Radio amateur has
mastered all the intricacies of a Wireless set, he has
obtained a pretty thorough knowledge of electricity in
general. As a rule, most of our electrical industries,
big and little, require thoroughly practical young men,
the ones who know how to do things. This is where
the amateur shines, and nine times out of ten he lands
the )ob over the head of the untrained, theoretical
young man.

For this reason American parents, as a rule, encour-
age their son, for they know that he does not waste
his time. The amateur wireless station seems to be a
first-class investment. H. GERNSBACK.
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Also fitted with two statiouary Practice Set. When the pen is
clectrodes with special adjusting  drawn  across the dots and
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nused on uny of our spark coily the buzzer sounds. § pos-

or transformers up to and jn- sible to attack a sounder to the
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The Aurora Borealis or the Northern Lights

HE Aurora Borealis, or as it is com-
monly known, the Northern Lights,
constitutes one of those great scien-

tific problems which bid fair to puzzle the
keenest wits in their solution for years to
come. Those of us who live in the tem-
perate or tropical zones of the earth have
probably never witnessed to any great ex-
tent, the truly indescribable and marvel-

By H. Winfield Secor

Auroral effects take place, or at least no
sound that can be attributable directly to
them. Several explorers and scientists
who have studied this phenomenon closely
mention distinctly that sounds have been
heard simultaneously when these Auroral
etiects occur, but in many cases, and quite
possibly in all cases, therefore, these sounds
were found to emanate from such causes

Contrary to general belief the strength
of the light given forth by the largest
Auroras is much inferior to that of the
full moon. This faét is mentioned by those
who have studied the Aurora in the North-
ern regions at close range. Tests carried
out by reading a printed page, etc, prove
that generally speaking the maximum light
from the Aurora Borealis rarely exceeds
that of the moon in

ously beautiful color

effects, produced by
the Aurora Borealis,
or also by the Aurora
Australis. When these
spectacular effects of
nature are seen in the
neighborhood of the
North Pole, or at
least in that direc-
tion, they are known
as the “Aurora Bor-
ealis.” When seen
in the vicinity of the
South Pole or in that
direction (with re-
spect to the observer’s
location), they are
termed the “Aurora
Australis.”

The word Aurora
Borealis (and refer-
ring to the northern
polar lights, frequent-
ly observable in the

heavens), was first
used by Gassendi in
the year 1621, or so

its first quarter, which
is, of course, quite
weak, or in other
words, reading an
ordinary book page
was just possible. The
duration of the
Aurora display may
be but a fraction of
an hour or it some-
times exists for sev-
eral hours, fluctuating
all the while,

The color of the
Aurora DBorealis is
one of the least un-
derstood at the pres-
ent day by the lay-
man. In general it 1s
usually composed of
more or less vivid
red, yellow and green
shades. The {ront
cover illustration, re-
produced from an oil
painting especially
painted for the Elec-

our science books tell
us Fig. 1.

Up until the Ilast

Beautiful Ribbon Effect of Aurora Horealis When Viewed at Close Range in Northern

Countries.

trical Experimenter,
shows some of the
enchanting  heauties

century there were
many wild tales published in various parts
of the world with respect to the Aurora
Borealis and as to what it looked like, as
well as to the other physical properties
manifested by this little understood pheno-
menon occurring in nature. It is generally
conceded “to-day to be an electrical dis-
charge taking place through the highly
rarefied upper atmospheric strata surround-
ing the earth. Although many writers have
claimed that there is a distinct sound ac-
companying such Auroral discharges or
demonstrations, it is pointed out in most
reliable scientific works on the subject that
there is no sound noticeable when these

as the shifting of large ice nelds, the con-
tinual changing of large snow -deposits or
other minor sources.

As regards the matter of any distinct
odor or smell noticeable from the Aurora
Borealis effect some authorities have
claimed that there is discernible a dis-
tinctly irritating odor similar to that pro-
duced from “ozone,” or practically speak-
ing the same as we all have noticed after
a heavy thunder storm has passed. The
“ozone” in this case is due to the light-
ning discharges striking through the at-
mosphere and purifying same. Ozone is
thought to be a certain form of oxygen.

: of this wonderful
display produced by nature and which has
been viewed only in all its magnificent
pristine glory by very few men indeed, as
such a worthwhile view is obtained only by
making a pilgrimage to the regions ad-
jacent to the North Pole.

Th_e above mentioned painting is the only
one in existence to our knowledge showing
the Aurora Borealis in its true colors. It
was originally conceived by Mr. H. Gerns-
hack who is responsible for its accuracy;
1t required several weeks of careful as well
as painstaking work in order to enable the
talented artist, Mr. Thom. N, Wrenn, to
start the painting. Several experts on the
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of each month at 233 Fulton Street, New York. There are 12 num-
bers per year. The subsecription price is $1.00 a year in U. S.
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change your address notify us promptly, in order that copies are
not miscarried or lost. A green wrapper indicates expiration.

All ecommunications and contributions to this journal should be

addressed to: Editor, THE ELECTRICAl, EXPERIMENTER, 238
Fulton Street, New York. Unaccepted contributions cannot be re-
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highly desirable.
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Aurora including Mr. Arctowsky, of New
York, were consulted during that time.

A good idea as to the general appear-
ance of the Aurora is best had by quoting
a few words from Alexander Von Hum-
boldt, the famous explorer, who had the
good fortune to witness a number of excel-
lent Auroras at close range.

THE ELECTRICAL EXPERIMENTER

a fair idea as to how the Aurora Borealis
extends upwards into the sky in the form
of a ribbon or waving sheet. This ribbon
formation is made up of a myriad of
flashes or stripes, so to speak, which are
continually changing in intensity and color
value, being of a bright red at their base,
yello“ at the center and green at the top

usua]ly When viewed through
the “spectroscope,” the light

of the Northern Aurora ap-
pears a vivid green and its
wave length has been estab-
lished to have a value of 5570
standard units,

Sir William Ramsay, the
noted English scientisi, made
a number of laboratory tests
some time ago with vari-
‘©Ous gases, notably Krypton.
When electric discharges
were passed through this
gas, there was noted, when
viewing it through a spectro-
scope, a vivid green light,
similar to that produced by
the Aurora Borealis, and its
wave length was ascertained
to be 5,570.5 standard units.
On the strength of this
phenomenon Sir William
Ramsay believes that the
Aurora seen in nature may
undoubtedly be produced by
electrical discharges (in the
upper rarefied atmosphere of
the earth) and passing
through a gas in which Kryp-
ton is present to a large ex-
tent,

As regards the scientific
theory covering the possible
nature of the phenomenon
known as the Aurora Bore-
alis, it may be said that prac-
tically all of these now de-
pend upon some electrical
discharge action for their
basis. In fact, as early as
1714, Halley, the famous, as-

Fig. 2.

Flapping in the Breeze,

The Aurora Boreaiis Resembles a Mighty Curtain

tronomer, hazarded a guess
that the Aurora Borealis was
a magnetic phenomenon, due

Says this scientist, “Consider that the
sky becomes at first slightly overcast and
a little later a dark segment seems to form
in the firmament overhead. This dark
segment passes from the form of a dark
shadowy cloud into a beautiful brown or
violet shade. A broad. brightly luminous
arch is noted, which slightly encircles the
dark segment. This arch remains some-
times for hours together, flashing and
kindling in a marvelous and ever varying
series of undulations before rays and
streamers branch out from it, shooting up-
ward toward the zenith. The more in-
tensive the discharge of the Northern
Lights, the more bright is the play of
colors, furthered by the variety graduation
from violet and bluish white to green and
crimson. If the observer is fortunate, as
some have been, he may perchance see the
most wonderful sight possible for any
human, or that known as the Croun of
the Northern Lights. This effect is caused
by the rays or streamers darting upward
from the curtain-like band, closing in, so
as to form a bowl or halo. It is practical-
ly impossible to artificially produce or de-
scribe in  words the truly magnificent
effect thus attained by nature’s handiwork
and which probably will never be dupli-
cated by man artificially, or at least never
on any such grand scale, as occurs in the
Northermost regions of the earth, which
few, indeed, ever visit.”

The illustrations at Figs. 1 and 2 give

to the electrical charge ex-
isting on the earth and also in the air
above it.

There are two principal theories now
worth considering which endeavor to ex-
plain the whyfore and the where of the
Aurora Borealis. One of these is that due
to Prof. Birkeland, of Christiania, Norway,
and the other comes from Prof. Svante
Arrhenius, of Stockholm, Sweden.

To elucidate, it may be said that we have
long known that ziolet light rays, and par-
ticularly the invisible rays of the ordinary
spectrum beyond the violet (which are
easily detected by photographic means),
possess the property of dlschargmg a nega-
tively electrified body. It is suggested by
Prof. Birkeland that the spots on the sun

are caused by solar eruptions, and that the

sun is then caused to give forth an ex-
traordinary amount of negatively charged
corpuscles, not unlike those which constitute
the cathode rays. These rays are similar
to those utilized for surgical practises in
taking X-Ray pictures of the body.

Prof. Bnrkeland then supposes that such
corpuscles are “sucked” into the earth’s
magnetic poles, giving rise to vortices or
whirlpools of electric current in the upper
strata of the atmosphere. As.is well known,
such rays can, of course, be deflected by a
magnet. Also the presence of large solar
or “sun spots” is invariably accompanied
by powerful magnetic storms on the earth,
as they are termed, and which often cause
trouble on telegraph and other circuits

www.americanradiohistorv.com
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over many widely scattered parts of our
globe. Also in conjunction with these
large solar spots and magnetic storms
there are invariably produced very bril-
liant Aurorae,

Prof. Arrhenius believes that the cor-
puscles emitted by the sun are not incon-
ceivably minute bodies, but that they do
have an appreciable size. For instance, let
us say they are 1/1,000 millimeter or
1/25,000 inch in diameter. Furthermore,
that these corpuscles are expelled from the
sun by the repulsive action of radiant light.
Also that such radiant light in thus cap-
able of propagating or thrusting particles
out into space in splte of the enormous
gravitational pull of the solar planet. This
latter fact has been demonstrated a num-
ber of times in the laboratory, viz., that it
is possible for light to exert a distinct
force. Again, Profs. Nichols and Hull
have experimentally proved and demon-
strated that light does exert pressure to a
very marked extent, relatively speaking,
and therefore there seems to be nothing
inconsistent with Arrhenius's hypothesis.

Whether we like to accept the theories
of DBirkeland or Arrhenius as correct or
not, it does seem quite possible that nega-
tively electrified gaseous molecules are
present in the upper strata of the atmos-
phere surrounding the earth. Also it seems
quite likely that these molecules receive
their electric charge most easily where they
are most exposed to a vertical sun. In
other words, this would be at the equator,
or nearly so. These upper aerial currents,
so to speak (and according to the theory
of Prof. James Thomson), will carry these
and other molecules towards the earth’s
magnetic poles, designated as the North
and South Poles, respectively. These molec-
ular streams would mwve spirally north-
ward and southward with an easterly
trend. As they approach the vicinity of
the magnetic poles of the earth, their num-
ber per unit area would quite obviously be
greatly increased, owing to the fact that the
terrestrial parallels of altitude degrees grow
less in c1rcumference the closer they are
to the “poles.” It can also be expected,
we are led to believe, that before the mag-
netic ‘“poles’” themselves are reached the
potential of the upper air should increase
to so marked an extent as to produce a
distinctly apparent luminous eclectric dis-
charge, This luminous discharge more-
over being in the form of a ring or halo
about the magnetic poles of the earth.
This particular fact has been noticed by
most of the explorers and investigators of
the Aurora Borealis, It is this ring or

Anode R
Lxtavsted bulby

Fig. 3. Producing an Artificial **Aurora Borealls"
in the Laboratory.

halo, which we see as an arch in the sky
from most ordinary view points, attainable
by the average observer.

Figs. 1 and 2 show this arch effect that
some travelers in Northern regions have
had the good fortune to see. These cur-
tains of fire forming the Aurora rise up-
ward and in the course of a short space
of time they would close in so as to form
a parabola or bowl formation. Also it was
noted that the axial ¢énter of this bowl
formation was the magnetic pole of the
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earth. A number of mathematical calcula-
tions were made in order to check this, as
well as the usual observations as taken by
regular explorer’s instruments. i

Prof. Paulsen classes the Aurorae into
two, divisions. Those considered in the
“first class” are those which are widely
extended in their formation and also quite
steady. They show no streamers worth
mentioning. Generally speaking, they tend
to rise slowly toward the zenith, and they
do not affect the magnetic or compass
needle appreciably. An Aurora of this type
usually appears in the form of an arch or
a multitude of arches. IExtended regions
of the Arctic and Antarctic skies often
glow with a faint light, like translucent
clouds. * These luminous masses are very
often observed 1,000 feet above the ground.

In the “second class” in the category of
Aurorae may be mentioned those charac-
terized by streamers or very distinct rays,
which may be either sharply separated or
they may blend at the bottom, presenting
the appearance of mighty curtains, flapping
gently, now rapidly, in the breeze.

It has been noted that these rays are in-
variably parallel with the magnetic or
compass needle and when viewed perspec-
tively, they appear to diverge from the
center of a radially striped corona. Auro-
rae of this class are not steady, but are
traversed by a series of waves, as they rise
from the Northern horizon and also they
deflect the compass needle to the east, but
after passing the zenith they cause a west-
ward deviation of same. From these ob-
servations, Prof. Paulsen is inclined to be-
lieve that these streamers are only rays in
which negative electric charges move
downward toward the earth itself,

As our illustrations indicate, the Aurora
Borealis does not start from the very edge
of the horizon proper, but it begins at a
considerable distance above the earth. The
altitude of ‘the base of the arches formed
by the Aurora ribbon, if we may so call
it, has been measured in various ways a
number of times by explorers and others
making a study of the subject. From vari-
ous calculations by means of trigonometry
and geometry and also by measurements
made direct with surveying instruments,
the average altitude of the arch above the
earth’s surface has been found to vary
from 20 to 100 miles. Perhaps the highest
altitudes that have been deduced, says
Alfred Angot, in his excellent work on the
subject are the following: as measured by

Dalton, 150 miles: Loomis, 400 to 600
miles; Bergman, 468 miles; Boskovitch,
320; Fournerin, 1,006: Twining, 1,100

miles; Boller, 1243 miles.

The upper altitude of these arches, of
course, is naturally considerably higher,
depending upon the magnitude of the par-
ticular Aurora observed.

Regarding the periodicity of the Aurora
Borealis it may be said that for one thing
1t occurs as intimated previously. with
every recurrence of large sun spots. [Final-
ly and in spite of its apparent irregular-
ity, the Aurora Borealis seems to follow a
well-established routine as to its occur-
rence and recurrence. The periods fairly
well established for its appearance may be
summed up as follows:

The diurnal period, the annual period
and the period of a little more than 1!
years. Among the occurrence periods not
exactly known, but of which the existence
seems to be proven, there is one of about
28 to 30 days and another of about 55%
years. Other occurrence periods have been
surmised and mentioned by different
authorities and investigators, especially a
period of about 220 years, but they seem
rather doubtful.

(Continued on page 300.)
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Wireless and Telephone Find Extensive Use in European Armies

Wireless telegraphy, as well as wire tel-
egraphy and telephony, has found very
extended application 1in the vast armies
now battling over the face of Europe.

is surprising how quickly communication
by telegraph, telephone or radio can be
established between widely extended points
of a mobile army. The telegraph and tele-

Photos by Paul Thompson.
Above: Modern Wireless “Cart” Set in Use
by British Army in the Present
Terrific European Conflict.

Below: German ‘‘Telephone” Station in Use
at Advanced Posts in France.

phone wires are usually, in this case, let
out from a reel carried on horseback, the
horse also carrying a signal corps engineer.

It goes without saying that if it were not
for the rapid and far-reaching means of
communication now available, thanks to
electricity, the rapid movement of troops
could never be attempted with the success
10w attending such manoeuvres under
actual battle conditions, as demonstrated
ime and again by the Germans as well as

by the Allies’ forces.

Qur first photograph shows a modern
wireless “cart” set as used in the British
army. These sets are very compact and
can be unpacked and set up, ready for op-
eration in transmitting radiograms over
sections of several hundred miles, in a few
minutes’ time,

Amn oil or a gasoline engine is usually em-
ployed to drive an alternating-current gen-
erator, and the transformers in the radio
transmitting set are thus supplied with
current. These sets, as here shown, are
usually rated at 1% to 2 kw. and utilize a
collapsible steel or wooden mast having a
total height of 80 to 90 feet.

The second illustration shows the field
“wire”’ telephone apparatus in actual use by
the signal corps of the German army. This
particular photograph was taken at one of
the outlying advance posts of the German
army near the Aisne. These telephone sta-
tions are indicated by a large letter “T"
hung on the tree, as perceived. This is
for the guidance only, of course, of mem-
bers of the local regiment to which the in-
struments belong.

As may be seen, the apparatus is quite
heavy in its make-up, and it is extremely
necessary that such apparatus shall be
very rugged, so as to withstand the severe
wear and tear of military requirements. Tt

WWW.amedricanradiohistorv.com

EXPORTERS ARE TOLD TO USE
WIRELESS,

The American State Department, through
the Atlanta Chamber of Commerce, re-
cently notified Southern exporters to
handle their foreign communications by
wireless telegraphy to avoid the strict cen-
50r§hlp which the belligerent nations have
maintained on all cablegrams from the
United States since the outbreak of the
war,

This information was sent from Wash-
ington by Second .\ssistant Secretary of
State Alvey A. Adee, following a protest
from the chamber recently that a number
of Atlanta exporting houses had been un-
able to communicate with their foreign
agents on commercial matters by cable-
gram.

Tt has been advised by the State Depart-
ment that the Postal Telegraph lines be
used when wireless messages are sent via
the Sayville radio station, and that the
Western Union wires be used in the trans-
mission of air messages from the Tucker-
ton radio station.

We want to buy May. 13, Oct., '13, and Jan.,
'14, copies “E.E."” Address the Editor.
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Baron Miunchhausen’s ' New Scientific Adventures

By Hugo Gernsback

Miinchhausen Departs for the Planet Mars

NCE upon a time a grouchy old
O gentleman with a grievance for
fiction writers, presumably because
the latter received more emoluments for
their stuff than the former for his poetry,
thus vented his resentment in immortal song:
“'Tis strange, but true; for truth is al-
ways strange—siranger than fiction.”
From this some coarse soul, totally ob-
livious of any poetic infection whatsoever,
tock 1t upon himself to mutilate the above
passage of one of Lord Byron's poems
and taught us. unsuspecting mortals to
hawk, parrot-wise, ever after until the end
of ﬁCthﬂ thusly: ‘“Truth is stranger than
fiction !”

With all due regard to the memory and
genius of Byron, I, I. M. Alier, a citizen
of a free country, take it upon myself to
correct his Lordship at this late and quar-
relsome date, to wit:

“There is no fiction.”

If, as often —no, always—has been
proved that the most violent fiction at some
time or other invariably comes true, then
by all proceeds of modern logic, there
cannot be such a thing as fiction. It simply
does not exist. This brings us face to face
with the startling result that if fiction
always comes true some time or other, why
then, bless their dear souls, all fiction
writers must be prophets!! Hurrah for
the . W.!! But hold on, boys; don't let
our enthusiasm run away with us on a
Ford. The spark plug has run afoul
somewhere. While it's nice to be a prophet,
don’t you forget that a prophet is never,
never recognized in his own country. Thus
the New Testament teaches; so I think it
will be safer for all F. W. to remain F. W,
rather than to be honorless prophets.

However, that is not what I had in mind
when I started—it's so hard for me to say
what I mean, and a good deal harder for
me to keep my thoughts running on the
track. They ramlle from one nothingness
into another. My mind in that respect is
a pood deal like a one-eyed, religious old
cow on a pasture. She

vivid as well as prophetic mind conceived
it, down to the most minute detail, emerges
from a German harbor and travels under
its own power over a distance of 4,000 miles,
through the North Sea, the English Chan-
nel, down the Atlantic, through the entire
length of the Mediterranean and wup
through the Dardanelles to Constantinople!
And by way of diversion it manages to
sink several battleships of the enemy by
means of its torpedoes. Now, bold as he
was, Jules Verne never conceived such an
“impossible thing,” and while his famous
Nautilus was equipped with almost every
other modern submarine necessity, the in-
fernal automobile-torpedo was missing.
Truth is indeed very much stranger than
ficion. Hundreds of similar iustances
could be cited, but lack of space prohibits
it; besides, 1 mustn't ramble!*

AMinchhausen, as will Lbe remembered,
had explained the mysteries of the moon
to me, and he had also mentioned the great
danger of falling meteors, which had been
increasing alarmingly in number for some
time. FThe moon's attenuated atmosphere
offered no protection from meteors, as did
the earth's thick air. But few meteors ever
reach the surface of the earth; the colossal
friction between the metcor and the air
ignites the former and most of it falls
down on the earth as a fine dust. The
burning of the metcors represents the
shooting stars we see. On the moon, how-
ever, rhe meteors crash down bodlly, caus-
ing tremendous havoc, and this terrible
bombardment goes on forever without let-
up.t Consequently, when Baron Miinch-
hausen stopped short that evening in the
midst of a sentence, I naturally was
alarmed not a little. Great, therefore; was
my joy when, sitting before my radio sect
the next evening, ’phones clapped tight
over my cars, my eyes glued on the clock,
the familiar high, whining spark suddenly
reverberated in my ears at the stroke of
11 o'clock.

It was Mlinchhausen. But his usual

sonorous voice to-night had an unfamiliar
metallic timibre that puzzled me greatly;
in a short time, however, the mystery was
cleared, and this. is what poured in my
astonished ears:

“My dear Alier. No doubt you thought
1 had been killed by a meteor last night
\Vell, as you Americans put it, I had indeeéd
‘a close shave’ A meteor crashed down on
my aerial 50 feet from where I was sit-
ting ; it of course went up in smoke—metal
vapor, to be correct—due to the tremendous
heat generated by the impact of the meteor
on the granite rocks. The whole meteor
itself went up in a fiery cloud of red vapor
and I was blown headlong a distance of
over 50 feet, right down into the mouth
of a giant crater, by the colossal resulting
blast of the concussion.

“Now, this long-extinct crater is a very
deep one; how deep I was soon to learn! [
went down head first and kept on falling ata
terrible rate of speed. I musthave been fall-
ing down that awful abyss what seemed to
me like hours. As Ikept on plunging downJ
was gloomily reflecting what an inglorious
death it was to die down at the bottom of
an unromantic crater on a dead and dried-
up moon. I thought of many things, when
I suddenly became conscious of a terrific
cold. Call it instinct or presence of mind,
as soon as | had started on my downward
journey I had jerked my body in such a
manner as to righten it; in other words,
after a few attempts I succeeded in falling
feet down. It was indeed a fortunate cir-
cumstance that the sun was almost directly
overhead the crater, for it saved me the
anguish of plunging down into a pitch-
black abyss. While it was of course not
as light as at the top, still I could see
where I was falling, and that was at least
some consolation. Thus, when I glanced
down in the direction of my feet after a
while, I am sure that my heart, which had
stopped beating, stood still entirely for
some seconds. [t took me a few seconds
to collect my bewildered senses, for this is

what I had seen:

eats up whatever she
sees alongside of her,
but when she ﬁnally
turns around she per-
ceives with astonishment
that there is still a
whole lot to, graze on the
other side; so she steers
around to starboard and
returns to her original
starting point.

But I am rambling
again. So let’s return
to the original starting
poinz.

Seriously speaking, and
by way of emphasizing
how much stranger truth
is than fiction, I have
but to point to Jules
Verne’'s famous stories.
When 45 years ago he
wrote “Twenty Thou-
sand Leagues Under the
Sea” no one took him

So sings Shakespeare.

feeble human intelligence.

ratio, than are dreamt of in your philosophy.”
One of these “things in heaven” is the
Planet Mars, the most fascinating, the most astounding revelation to the
Shakespeare, the master of the drama, never
conceived anything like a drama of an entire world—millions of intelii-
gent beings—fighting a heroic battle, a battle for existence.
drama was going on right before his very eyes, but 35 million miles
away; for the Martians have been fighting for water ages ago, and the
available supply becomes smaller each year.

There is nothing more inspiiing, nothing more gripping to the imagi-
nation, than tkis wonderful battle between organized intelligence on one
side and unrelenting nature on the other.

Mr. Miinchhausen’s scientific lecture gives you the latest facts—now
almost universally believed—about Mars.
hour than turning your mind from your humdrum existence towards a
subject which is as absorbing as it is lofty in its grandeur.

“THERE are more things in heaven and earth, Ho-

You can spend no better half

“The crater had no
bottom at all, but went
right through to the
center of the moon,
where it connected with
another crater, which
went to the opposite side
of the moon. 1 knew
this must be so because
when I had looked down
I had seen several stars
shining through bril-
liantly from the night
side of the moon. Then
the awful truth flashed
through me and I almost
swooned. [ was falling
through the whole length
of the wmoon! I had
been in many tight quar-
ters before during my
somewnat  exciting
career, but this experi-
ence indeed bade well to
be the inglorious end of

Yet this

my adventurous life.

serious. It is doubtful
whether hie himself be- .
lieved that the submarine which he invented
in that story would ever hecome practical.
It was just fiction. Ye: 45 vears later we
see how a submarine, almost exactly as his

*In order to distinguish facts from fiction in
this instalment, all statements containing actual
scientific facts will be enclosed between twg 7
marks.—AUTHOR,
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However, my far-famed
presence of mind and my ‘cool head soon
asserted themselves, as was naturally to be
expected of me.

“I knew the diameter of the moon to be
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Four different views of the planet Mars.

surface of the Martian glohe during that time,

distant from the earth.

THE ELECTRICAL

As Mars turns on its axis
ance every 24 hours the same as the earth, we are enahled to see the entire
i The four views, as shown,
are therefore taken six hours apart from each other. i
made during the last “opposition” 1n 1911, when Mars was some 47 million miles
1t never comes nearer than 33 million miles to tle

These pictures were
with vegetation.
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Jout '.__;;.‘%x ;

are turned upside down.
snow cap, the southern cap is not in ewidence for 1t has melted already.
melted water has been conducted equatorward by the *‘canals.”
canals run through the dark areas, which are not oceans therefore, but land
The light areas are dJdeserts.
fectly straight, the ones near the edges of the pictures, appear curved only he-
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Brondes

The white patch at the bottom 1s the north l’o]ar
I'he
Note that the

Nearly all canals are per-

earth. In 1924 the two planets will be hut 85 million miles apart. In tne views
shown the top is south, the bottem north, tor through the telescope all objects

canse we are looking on a glohe and not on a plan= surface. .
I‘hotus courtesy of Prof. Percival Lowell, Flagstaif Ohservatory, Flagstaff, Ariz.

2,164 miles. A quick mental calculation
proved that it would take my falling body
about 24 minutes to rcach the center of the
moon. As there was nothing to stop my
fall, I must naturally continue to fall, due
to the tremcendous momentum acquired, tlt
1y Lody woulkd almost errerge at the sppo
site side of the moon at the mouth of the
other crater. At this point my speed would
be zero and I wonld have fallen for 4% min-
utes. If I could not manage then 0 grasp
a projecting rock I would commence to fall
back again toward the center of the moon.
I reasoned that once more my momentum
would carry me past the center and i
would then be alimost carried to the mouth
of the opposite crater—my original starting
point.

“] say almost, for the friction of my
body against the air would tend to retard
my fall. If at this point, where my speed
was again zero. I could not succeed in
taking hold of a projecting rock of the
crater's side I would lLegin to fall down
MEC Mores, tRe same as Lefore.  + would
thea conunue faliing PFack and forward ex-
actly iike a houncing hall, each time, how-
ever—just like a rublber ball—a little less
than on the previous plunge. Thus my
drops would become of shorter and shorter
duration. and finally 1 would fall no
more.

“As I had mentioned before, the sun was
almost overhead, shining down into the
crater. 1 also remembered that it was al-
most exactly 12 o'clock midnight, terres-

trial time, when the meteor srgashed my
aerial ; this, then, was the time I started on
my remarkable journey into the bowels of
the moon. With a tremendous effort [
pulled out my chronometer and noted that
it was 1223 a. m. In another minute I
would fy pastthc center of the mvon
Looking abour, [ saw in the uncertain
light that [ weat wlizzing through an ini-
mense hollow, proving t0 me that the
center of the mocn was far from solid, du=
no doubt to the centrifugal forcc of the
moon at the time when it had not solidified,
some millions of years ago. 1 estimated
later that the moon was an immense hollow
sphere with a solid crust about 500 miles
thick, By way of a homely comparison,
the moon therefore must be a hollow globe
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like a rubber ball. Like the latter, it is
filled inside with air, while its crust can
be compared to the rubber of the ball.

“In another minute I had passed the cen-
ter and was now dropping toward the other
side of the moon. If I continued falling
in my present position I must naturally
emerge at the opposite side with my feet
toward the sky, as a little reflection will
reveal to you. So once more I jerked my
body about, and 1 was now falling ‘up,’
with my head at the top, my feet pointing
to the sun. At the end of another 24 min-
utes [ could feel my body slowing up from
the terrific speed. - As the crater at this
side of the moon was fortunately rather
mnarrow, [ found little difficulty in reaching
for a projecting rock as soon as my plunge
had rome to a dead stop. I held on for
dear life and clambered up a narrow ledge,
where I fell down exhausted and panting
from my dreadful experience.

“My sensations in falling through 2,164
miles of space. going over 16 miles per
second at the center of the moon, you
would, of course, like to know. Well, the
first minute it is rather unpleasant. Highly
so. The place where your stomach should
be by right is one vast area of nausea.
But once you become accustomed to it it
becomes Learable, for there is nothing else
to do. You might think that the rush of
air would kill you in a few seconds, or
else draw all the air out of your lungs, thus
asphyxiating you. Neither is the case, for
the uir is so thin on the moon that the
rush is not so terrinc as it would be on
earth, Also, by keeping the mouth tightly
shut and breathing—with difficulty, it is
true, through the nose—one does not die in
48 minutes. The friction of the air against
my body did not ignite the latter either,
with a consequent burning of my dear self.
For, as | told you some time ago, the tem-
perature inside of the moon is near the
absolute zero, the awful cold of the stellar
world. But neither did I freeze to death,
for the simple reason that the friction of
my body through the attenuated air was
just satfiicient to heat me up enough so as
to keep me comfortable. Thus you see
that if it had not been so cold | would
have burned up; and vice versa, if the
friction of the air against my
body had not heated it, I would
have frozen to death long be-
fore reaching the center of the
moon. Then. too, another im-
portant point to consider is that
on the moon, as explained previ-
ously, my body weighed but 27
pounds, against 170 pounds on
earth.* This is, of course. a
rather small weight, and for that
reason my fall was not so ter-
rible as if my body had weighed
170 pounds, as on earth. For
that reason, too, I was not at-
tracted so much to the sides of
the crater as I would have been
if my weight had been greater.
Also it was fortunate that the
two craters widened out consid-
erably the further down they
went into, the moon’s interior.
As a matter of fact, the ‘hole’
of each crater at no point was
less than three miles in diameter.
This was indeed very lucky for me. for
the following reason:

T“If we drop a stone in a very deep and
narrow shaft, as has been shown experi-
mentally on earth, this stone will never
veach the bottom. Instead, i will bury
itself into the castern wall of the shaft
long before reaching bottom, providing the
shaft is deep enough. The explanation is

*7An object weighing 1

Ib. on Earth weighs
6.157 1b. on the Moon.t
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that the earth rotates on its axis from west
to east at a speed of 1,524 feet per second
at the equator. Thus it is apparent that
the earth revolves quicker than the stone
can fall in a few seconds.* It therefore
intercepts the stone's flight, with the result
that the stone must of necessity strike the
eastern wall of the shaft. This phenom-
enon is termed ‘the falling of a body
toward east.'}

“Now, precisely the same condition ex-
15ts on the moon, of course. Fortunately,
[ started falling at the western side of the
crater, but as the latter was so wide I
never came near enough to its eastern wall
to hit it. Likewise the other crater, at the
opposite side of the moon, measured some
four miles in diameter and, while I finally
did reach the eastern wall, my flight had
come to an end as explained already. In-
deed, nature favored me all through, for
the moon rotates with a velocity of but
15% feet per second at its equator, against
a like speed of 1,524 feet of the earth. For
this reason there was no danger that my
hody would collide with the sides of the
crater somewhere in the interior of the
moon, for my flight was far more rapid
than the speed of the moon’s rotation on
its axis.

“But in the meanwhile my troubles were
far from being terminated. No sooner had
I regained my breath than [ became con-
scions of the terrible cold; for I was now
but a few feet from the surface of the
moon. hut on that side which was turned
away from the sun, where nothing but icy
cold, darkness and desolation reign. Aside
from this, I was some =160 miles away
from Flitternix, my companion, and our
‘Interstellar.,” \Walking around half of the
moon was out of the Qquestion; neither
could I stay where I was without ireezing
to death. So [ climbed up to the surface
of the moon with considerable effort. Then
by aid of the starlight I ran rapidly around
to the western side of the crater, for [ had
to run in order to keep warm. After hav-
ing obtained my Dbearings by aid of the
stellar constellations. to make sure that I
was at the western side of the crater, I took
a deep breath, looked down in the abyss
through which the sun was shining from

Vegztai‘ion inrreaaz'nf/ Norih
and decreasirzy Soulh.

the other side. and dived head down into
space once more.

“You see, I had reasoned that it was far
hetter to attempt the flying journey through
the moon once more than to perish with
the cold on the dark side of the moon. Be-
sides, I had experience now and, having
been successful once, it was natural for me
to expect success again. I had nothing

*¥The speed of s falling body at the surface of

the earth after the first second is 16 1-12 feet. In
6 seconds a stone would have traveled but 579.7
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whatever to lose, but everything to gain.

“My first experience was repeated with-
out any incident; furthermore, I calculated
that I should land at the eastern wall of
the far crater within 48 minutes if every-
thing ran smoothly. But I had left our
good old sun out of my calculations. You
see, the gravitational attraction of the sun
controllec the fall of my body in the same
proportion as it controls the rotation of
the moon and the earth, as well as the
other planets. I mentioned how in my
former flight I had risen to the top of the
moon; as a matter of fact, somewhat
higher, for the opening of this crater was
higher than the surface of the moon. But
now [ was falling toward the sun, and the
sun was aiding as well as accelerating my
flight; for I moved constantly nearer to it.

“For this reason at the end of 48 min-
utes I did not strike the eastern end of the
crater, Instead I whizzed right past the
eastern wall, almost brushing it, and con-
tinued to rise up into the air about 100
feet nefore my speed was spent. I
promptly prepared myself to plunge down
mto the crater again. Indeed, before I
realized it I had begun to fall down once
more when the unexpected happened.

“I suddenly felt a rope encircling my
body, and before [ had time to think I was
jerked sideways, and in another second I
had fallen on a heap of sand and looked
with astonishment into Professor Flitter-
nix's eyes, who stood over me grinning
sheepishly !

“This 1s what happened: Flitternix had.
of course, seen me fall into the crater, and
as he had rushed to the edge he had seen
how I dropped down at lightning speed.
L.ooking closer, he also noticed what I saw,
namely, that the crater went right through
the entire diameter of the moon, for he
could see the stars shining through from
the other end. He was loath to believe
that the fall would Lkill me, and, as a
scientist of note, he calculated exactly in
advance what was likely to happen to me.
He reflected that it would take me some
two hours to make the round trip, as he
knew that I could not possibly stay at the
other :ide of the moon. He reasoned, cor-
rectly, that in case [ was not killed I would
come Swinging through the
crater in due time. Unperturbed
as he is by such mere details,
he went to the ‘Interstellar’ and
had his lunch. Within two
hours he returned to the crater,
armed with a telescope and a
long rope. It did not take him
long to locate me down in the
abyss by means of his glass, for
1 was rapidly coming to the sur-
face then. Attaching one end
of the rope to a near-by rock,
he fashioned a sliding noose on
the other side and waited.

“Now it must bhe said to the
credit of Flitternix that in his
vounger days he had lived in
the West on a ranch, and there
had become an expert in the
science of lassoing. He boasted
that once he lassoed a common
sparrow by its left hind leg,
but this I believe to be some-
g what exaggerated, Be that as
it may, when I finally emerged to the
surface, a living piece of lava ejected
out of an extinct crater, Flitternix had but
little trouble in lassoing me as I came
whizzing up. Whereupon [ thanked him and
asked him if lunch was ready, for the trip
had given me quite an appetite, as you may
well imagine. Luncheon over, we decided
right then and there to quit the moon, for
Flitternix as well as myself were of the
opinion that there was little further to be

(Continued an page 297.)
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The Gravitation Nullifier

Ned Cawthorne, Millionaire, ‘‘Floats’’ a New Issue, but Not of Bonds

HE gigantic mogul, No. 73, had Leen

I held on a siding on the Santa Fe

Railroad waiting for three troop
trains ‘to pass on their rush to the Rio
Grande. Behind her were 40 emptics
which she was hauling back to De re-
loaded with munitions and supplies and
again 10 be rushed to the front.

Blakely, the engineer, who had been 19
hours on the run and saw no relief un'il
he reached Los Lunas, was doggedly
morose, for his orders were coming from

By George Frederic Stratton

But he found nothing wrong. The rails
were dry and in perfect condition; and
with a lowering puzzled look he climbed
back into the cab, threw over the revers.
ing lever and opened the throttle. There
was not the slightest impulse backward or
forward.

The sharp exhaust cut out the explosion
of picturesque idiom and expletive from
Blakely. Then he yelled to the conductor
who had come forward: *“Cut her loose,
Hank!”

him and wafted him along as though he
was thistle down. Fifty yards away he
drifted against the telegraph wires and
clung to them convulsively. Grouped be-
tween him and the engine were the train
crew and station helpers, staring in be-
wildered terror, and a few yards behind
them stood a man, dressed in gray, wav-
ing what looked like a pocket searchlight,
in signals to a biplane, far overhead.

A cavalry lieutenant with a squad of
troops galloped round the station and

[

dapper second lieutenants or curt, brusque
majors, instead of through smiling station
agents with their crisp telegrams. At last
he got his signal and viciously pulled lus

throttle. There was a furious rush and
whir of the 12-coupled drivers but no
headway.

He instinctively shut off steam, turned
on the sand and again slowly and cau-
tiously opened the throttle with the same
result—a whirl of the drivers as if they

were the wheels of a child’s wagon, spin-

ning in the air.
“Grease > grunted the fireman.
“There’ll be a grease-spot if T catch any

blamed fools playin’ tricks ’round here!”

howled Blakely as he sprang from the cab.

The mogul was uncoupled and again the
engineer gave her steam and his puzzle be-
came a miracle. The great locomotive
started forward with a plunge which threw
the fireman back on the coal; the for-
ward trucks sprang clear of the rails and
a sharp gust of wind sweeping down the
arroya lifted the huge machine into the air
and floated it across the main track. Then
it settled down in the sagebrush so gently
as not to displace one chunk of coal.

Blakely slumped back on his seat, aghast,
and the tan on lis corrugated cheeks and
forchead faded off to a sickly ashen gray.
The fireman sprang from the cab, his hair
standing on end, but instead of his feet
reaching the ground the breeze caught

www.americanradiohistorv.com

. Thousands of Men Were Wriggling in the Air, Mixed Up with Machine Guns, Mortars and Small Arms.”

down the irack, halting as they reached
the man in gray.

“What does this mean, sir> What aero-
plane is that, and why are you signaling?
Who are you?”

“My name is Cawthorne,” smiled the
other. “I'm interested in a new device
for suspending gravitation. and that bi-
plane is operating it.” He turned to the
fireman in the wires and shouted: “Drop
off at the first lull of the wind. You'll
settle down, all right.”

The lieutenant spurred close to him. “I
suppose you know that the road is uider
martial law and that you're imterfering
with its operation. You're under arrest,
sirl”
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“Certainly,” grinned Cawthorne. “Now,
perhaps you'll allow me to put that loco-
motive again into commission.”

He stepped over to the great engine,
followed by the officer and his squad, and
placing one bhand under the cowcatcher
lifted the entire front of the locomotive
clear of the sagebrush.

“Gravity entirely gone!” he laughed.
“Call on two or three of those men to
help and we’ll put this back on the track
in 2 moment. Then we'll restore its weight
and it can go ahead”

The ofﬁcer scowled and hesitated. Then
he ordered four troopers to dismount and
help. Two minutes later they had carried
it over to the head of the train. .\s they
did so, Cawthorne again signaled the bi-
plane. Then he stepped to the cowcatcher
and heaved on it.

“Weight's all Dback,
I'm at your service,”

Two hours afterwards Cawtliorne, es-
corted by the cavalry squad, arrived at the
headquarters of the Fifth Brigade and was
immediately taken bLefore General Illing-
ton. Tlat, grizzly old warrior scrutinized
him keenly ; then growled:

“You are Mr. Cawthorne—Edward Caw-
thorne, I am informed.”

Ned bowed, The general smiled grimly
and continued:

“The man who devised those submarines
that have been putting the Jap dread-
naughts to sleep?”’

“l am the man who financed them, gen-
eral. The deviser is a man named
Wheaton, of Providence.”

lieutenant! Now

“Very gﬁective, sir; whoever did it.
But " and a scowl darkened his
rugged face, “that is no excuse for experi-

menting on our battle line. Nothing can
be an excuse for that, sir!”

“It was not experiment, general;
demonstration. Shall I explain?”

“I will listen to you, sir, but 1 warn you
that no explanation can relieve you of
the consequences of your action. You de-
layed that freight train for nearly ten
minuies—a very serious matter at this
time! Orderly! Request Captain Berger
to come here.”

In a few moments the artillery captain
appeared. The general muttered:

“Mr. Cawthorne proposes to explain the
method by which he floated that locomo-
tive off the tracks. Be seated, gentle-
men!”

“Four years ago,” Cawthorne related, “a
Mr. TFarrow showed clearly that the law
of gravitation is influenced by the Hertzian
waves, and that they, in turn, could be in-
fluenced by clectricity I need not take up
time to go into the techmcahtles of it all,
but e\penmem'\non right to the limit, has
resulted in an apparatus—a condensmg
generator—which if so handled as to
throw an electric zone around anything
that has weight, will eliminate that weight,
or more preperly, will nullify the gravita-
tion. That locomotive was treated from
our gyroplane nearly 5,000 feet above it!”

The captain gasped: “Do you mean,
Mr. Cawthorne, that it was done without
any communication with the earth—that
there was no receiving antennae?”

Cawthorne grinned, slipped his hand in
his pocket and drew out a few metal balls,
as small as buckshot. He handed a couple
to the general and the others to the cap-
tamn.

“Those are the antennae. Simply solid
metal balls! 1 don’t care to tell the com-
position, just now; but theyre perfectly
harmless. A bushel of them was carried
in the gyroplane and a few handfuls
thrown down around the locomotive.
Then, when the condensing generator was
put into action the current found thosz

but
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antennae and the gravitation-suppression
instantly occurred.”

“Good heavens!” ejaculated the general.
“It’s beyond the realms of possibility, Mr
Cawthorne!”

“Edison says that the limits of the possi-
bilities of science are not yet in sight.
What we have done seems impossible be-
cause it has never been demonstrated. But,
your officer has seen, and has reported to
you abcut the possibility.”

“And the influence—or whatever it is—
extends only to the radius covered by those
balls?” broke in the captain.

“Much further than that. captain. On
exhaustive experiments at my country
home, conducted very secretly, we found
that the influence—that’s a good term—ex-
tends for fully half a mile on each side
of any cluster of balls; although the in-
tensity of the action is at its fullest among

those balls. The suppression of gravita-
tion becomes less as the distance In-
creases.”

“And yet the altitude of your gyroplane
makes no difference?” demanded the gen-
eral.

“We have worked up to 6,000 feet with-
out finding any difference in the conditions
or results.”

The captain settled back in his chair and
gazed at Cawthorne in blank astonishment,
his arms hanging limply on each side of
him. The general twisted one end of his
gray mustache into his mouth and chewed
it meditatively. Presently he growled:

“Why have you not put the war authori-
ties in touch with this, instead of daring
to come right onto the field and make a
den_}onstration without even coasulting
me "’

Cawthorne leaned forward, his brows
furrowed deeply and his lips pressed tightly
together :

“Two years ago, general, the war au-
thorities were shown this apparatus and
they shrugged their shoulders and turned
it down. If we had gone to them now
with ibe perfected machine they'd have
red-taped it until those Japo-Chince devils
had reached Washington, and then they'd
have appointed an investigation committee,
with an unlimited period of time for the
investigation and tests. War authorities
are not field officers, general!”

“That will do, sir! I can listen to no
criticisms on the Government” But a
twinkle in the stern old eyes softened the
harshness of his tones.

“Your gyroplane is here, I suppose you
know ?"”

Cawthorne grinned: “Yes! As soon as
I heard where I was to be brought I sig-
naled Kilroth, my assistant, to sail in here
and descend. I suppose he's under ar-
rest, too?”’

The general smiled grimly but ignored
the question.

“How did you expdct to follow this up,
Mr. Cawthorne?”

“First, by doing just what has happened
—getting an interview with you. Next, by
saiing over the river and—with your per-
mission—floating all of that Chinee-Japo-
Mexican aggregation into the air. How's
that ?”

The general glanced at the captain, his
lips twitching. The next moment both
burst into a roar of laughter. As it sub-
sided, the general's hand shot out and
grasped Ned's. “We can use you, sir!
We'll have to, to save ourselves. 1 could
spare 25 or 30 pounds very willingly, but
the rest of my weight I want.

“But, under the regulations of war you'll
have to come under my command. Il

appoint you a captain of aviation. Will
that do?”
Cawthorne exclaimed bitterly: “It has
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been my greatest ambition to hold a com-
mission in this war, general; but I have

a cork leg—lost the other at polo. Does
that disqualify me?”
“Perhaps,” smiled the general. “But the

aviation service is hardly down to fine re-
strictions, yet. We'll overlook the cork.
What men do you carry in that aero-
plane?”

“Two. Kilroth, one of the brainiest
mechanics I ever knew, and Littleby, the
—er—chauffeur, but there’s room for two
others.”

The general nodded exuttantly. “Cap-
tain Berger, you are detailed to accom-
pany Mr.—er—Captain Cawthorne. Your
rank, as an artillery officer, is above his,
but you will act together. Now, I am
going to call a council of war which you
will both attend. We will then decide on
your future movements.”

“And in the meantime,” laughed Caw-
thorne, “where am 1 to report? 1 am
under arrest, you know.”

Another laugh broke from the general
“You are on parole now, captain. Orderly!
Report at the guard house that Mr. Kil-
roth and the pilot of that gyropfane are to
be immediately released!” )

As the orderly left, Cawthorne saluted
:md said:

“There are on the track at Denver three

sealed freight cars consigned to me. They
contain three more gyroplanes and a
number of gravitation nullifiers. I didn’t

dare bring them any further for fear of
—er—arrest; but they are now under your
orders, generall”

“Good heavens! Three more of those
machines all ready! Have them for-
warded at once, captain! No! I'd bet-
ter make the order—special run, too! We
need all the reinforcements we can sum-
mon just now!”

% %

Four thousand feet in the air the two
captains, Cawthorne and Berger, were
cruising over the trenches of the mixed
brown and yellow men. Around them
were a score of United States aeroplanes
guarding the G- N. 1 against attacks by
Japo-Chinee airships.

The world just below was sparkling
with angry flashes of flame preceding the
rattle of machine guns and the explosion
of shrapnel. The enemy had brought up
no heavy guns, but from the American
lines across the river came the terrific
crash of field siege cannon. As far as
Cawthorne could see on both sides of the
Rio Grande were gusts of smoke; some-
times spasmodic; sometimes continuous
clouds, for the entire line was in action.

Berger was watching the selenium-
phvscho plate on which, projected by the
J-ray tube at headquarters, eight miles
away, came their orders. Kilroth and
Cawthorne were sifting handfuls of the
globular antennae—Kilroth called them
‘“attractors”—down onto the line of
trenches beneath. Suddenly Berger ex-
claimed to the pilot:

“Turn back, Everoth! Follow the same
line! Now, Captain Cawthorne, put the
generator-condenser into action P

Cawthorne threw the switch and all
gazed down. One aeroplane immediately
below them was evidently deprived at once
of its weight for its pilot lost control and
it darted in a complete vertical revolution
and then rushed far into the south.

“Must have caught a few of our at-
tractors,” grunted Kilroth. “Look below!”

Beneath them was as much confusion
as if a tremendous explosion had oc-
curred. Thousands of men were wriggling
in the air, mixed up with machine guns,
mortars and small arms. Everoh had
slowed his motors down to 20 miles an
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hour and in 15 minutes the generator con-
denser had passed over the five-mile line
of trenches and utterly demoralized the

enemy.
Firing ceased instantly and as the
smoke swept away the fighters in the

G.N.1 had a clear view as they turned and
again sailed over the line. For a half mile
ahead and behind them and to each side
the enemy and its equipment were in the
air, and as a stiff breeze was blowing into
the north, thousands of those brown and
yellow men and thousands of small arms
and big guns were drifting like feathers
towards the river.

As the gyroplane passed along ang its
zone of influence left those aerial enemies,
their weight came back as suddenly as it
had been nullified, and they dropped onto
the plain or into the river. Firing from
the American side had ceased and Berger
yelled :

“Look Cawthorne! QOur men are rush-
ing down the pontoons. They'll have a
bridge across in an hour! Al we've got
to do is to keep these fellows floating and
dropping until our troops get across!”

They glided down within 200 feet of
the surface. The enemy’s aeroplanes had
darted away, for as they came within the
influence of the nullifier their control be-
came alarmingly erratic.
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Instantly a lieutenant sprang out and
ran over to them.

“We've room for your party., Captain
Cawthorne. You can do nothing more
here, 1 suppose,” with a glance at the
smashed gyroplane.

Cawthorne looked at Berger, who
nodded, and then said: .
“One of our men is injured. Is it pos-

sible to carry him out of this?”

“Here’s another aero coming,” replied
the lieutenant. “Hi! What's this mean!”

A« hundred rods to one side a number
of armed Japs were rushing (owards
them. Cawthorne’s party drew close to-
gether, revolvers in hand.

“Hold your fire ’til they're within a
hundred feet!” commanded Berger, but
the next moment Kilroth gave a fearful
shriek, sprang four feet in the air, his
arms waving wildly, and as he came
down, he clutched at the whecl of a gun
and clung to it, still howling.

The effect on the Japs was instan-
taneous and astoundingly effective. Every-
one of them was groveling on his belly,
clutching at brush, at rocks, at the hair
or arms of his fellows, at anything for
an anchorage to his dear old Mother
Earth.

Kilroth doubled up in a paroxism of
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five hours, or less; we could assemble a
machine in two hours and bring it here
in another five. Twelve or. 15 hours at
the most, general!”

“Do it!” exclaimed the general. “T’l
order those cars sidetracked at—er—Cap-
tain Berger, find out what station that
train will reach five hours hence, and dis-
patch orders to drop those three cars
there!” Then turning to Cawthorne:
“The enemy has heavy reinforcements
coming up, within a hundred and ffty
miles of the river; and you'd be back in
time to meet them. Take all the men you
need und return with the first machine you
can get together!”

Then he turned with a chuckling grin to
Kilroth.

“You, my nvullifier impersonator, can, I
suppose, assemble the other machines and
bring :hem to the front without delay?”

Kilroth grinned and bowed. Ten min-
utes later the party, with four skilled me-
chanics, were sailing north,

¥ k%

Coming northeast from Guaymas Bay,
in the Gulf of California, was the main
army of the Japo-Chince-Mexican alli-
ance. Almost in sight of each other train
sections were crawling along the railroad,
bringing up heavy field guns, aeroplanes,

munitions, supplies and

men. On the trails and

The American airships,
previously warned, were
prepared and followed
the enemy in fierce at-
tack.

Suddenly there was a
shrill yell from the pilot,
a dark shadow and a
crash. One of the enemy’s
biplanes, recklessly
driven or out of control,
had rushed into the path
of the G.N.1. There was
no weight to either of
the fliers, but the initial
strength of structure was
there, and the speed, and

OU have read, of course, Mr, Stratton’s interesting story ‘“Omegon,”
last month. Here's the continuation:
as it is original; moreover it is exceedingly timely and it may

sound far more impossible than it really is, for Professor Thomas Jefferson
Jackson See, of the Naval Observatory at Mare Island, Cal, has just an-
nounced one of the most important and momentous discoveries of the age.
He claims that gravity is but another electrical phenomenon caused by
electrical currents circulating about atoms of matter.
so—and we have no reason to doubt the new theory—then Mr. Stratton's
story is not only probable, but highly possible.
You must read this tale by all means.

This story is as startling

If this is really

plains mounted Mexicans
of Cabellero’s and
Valejo’s commands were

advancing,  devastating
every ranch, village and
town on the I0-mile
wide trail.

The head of this army
had reached Guadeloupe,
40 miles from the Rio
Grande, and had en-
camped there waiting
for more forces to come
up; but when the amaz-
ing ncws arrived of the
mysterious disaster at
the front. they were

in a moment—the nulli-

fier being crumpled out

of action—both planes were toppling to the
ground. All but Everoth, who came down
on rocks and broke both legs, landed in one
of the trenches on top of a party of quiver-
ing Japs who had crawled back there after
the first attack of the mysterious influ-
ence. But for the fact that in their aerial
flutterings their rifles and even their re-
volvers had wafted away from them, Caw-
thorne and his party would have met in-
stant death. But they scrambled out and
drawing their own revolvers, clustered
about the wrecked gyroplane.

Captain Berger glanced around him.
On every side sprawled men, clutching
rocks, sagebrush, each other or parts of
field guns; anything which, in their ab-
ject terror, might keep the weird, mys-
terious unknown from fluttering them
again off their feet. Many of them were
dead from plunges from great heights
when their weight was restored. Many
others were crippled in limbs or ribs.
Others were crushed under machine guns
or_howitzers which had dropped on them.

Down at the extreme right of the line—
a position which had been held by Cabel-
lero’s Mexicans—Berger saw a large body
of them rushing in frantic disorder back
across the great plain to timber far in
the rear. At another point nearer to him
was a Jap officer gesticulating to his men
in an effort to reorganize them, but not a
man but himself was standing up.

“Here’s a rescue, Berger!” shouted
Cawthorne, as a bhig aeroplane glided to
the ground close by, and he saw the khaki
uniforms.

laughter, the contagion of which spread
to the others.

“Pick up that wounded man!" shouted
a voice, and they lifted him into the
frame of the second aeroplane. Another
instant they were all again in the air, sail-
ing at full speed towards headquarters,
while the Japanese officer was leaping
among his prostrate men, striking them
with the flat of his sword and using lan-
guage which was perhaps appealing elo-
quence, but was certainly decorated with an
unlimited assortment of profane trimmings.

“Marvelous! marvelous!” muttered Gen-
eral Ilhngton as he heard their report.
“Two hundred thousand of the enemy
routed, and not one of your men lost!”

"One man injured!’ grinned Caw-
thorne, “and we brought him out.”

“The loss of the gyroplane is serious,”
muttered the general. “The enemy may
rally before we get our bridge across; it
will take fully an hour, yet; even if the
engineers are not attacked by shell.”

Captain saluted: “I think, general, that
there isn’t a gun over there in condition
to go into action without repairs or ad-
justments.”

“Have the other gyroplanes left Denver
yet?” asked Cawthorne. )

The general growled: “A report came
in just before you arrived that the train
had reached Valencio.
the line is terribly conges:ed and that the
train cannot reach here for 40 or 50 hours
—rperhaps longer !”

“*Valencio!” muttered Cawthorne. “that's
400 miles. An aeroplane could make it in
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But it adds that

again put on the
march. Presently fugitives from the river
straggled in, amazing and terrifying the
new men with stories of their flotations.

A great group of aeroplanes appeared,
three or four thousand feet above, for ex-
cepting a few held back for scouting pur-
poses, ¢very airship in Illington’s division
was escorting the G.N.2. Hovering about
them at respectful distances were a few
of the Japo-Chinee airships, and occasional
flashes from guns showed spasmodic at-
tempts at interference.

_ Presently there dropped on the advanc-
ing troops small pellets of metal which,
coming from so great a height, caused
severe wounds on the few men they hap-
pened to hit. Then one gyroplane—the G.
N 2—darted below the others and glided
directly over the column of troops be-
neath.

Again were the astounding conditions
and demoralization at the Rio Grande re-
peated ; but as there was not the slightest
breeze the effects were not quite so evident
to Cawthorne’s party. Men lifting their
feet to the march step were unable to re-
place them with any accuracy and would
stagger or drift against each other in utter
Felplessness. Horses “hauling heavy guns
and baggage wagons suddenly plunged
ahead as all weight behind vanished and
then reared and sought in vain for secure
footing. In an insiant, as the gyroplane
glided slowly over them, all order, all dis-
cipline and all courage disappeared. XAlen
fluttered along the ground—sometimes
head down, sometimes half a dozen clutch-

{Continued on page 800.)
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Conserving Uncle George

of Stoyd? He was the apostle of

Care and Pains. If you are making

a joint, he says fuss over it as though all

the joiners of Joinville were watching you

with their eyes hulging out. Amnd don't
you dare to fudge it up.

The article you are making is not so

nnportant.  You simply think up some-

thing 1o make that wi.l have to have a joint

&7 OU know that gentleman by the name

By Thomas Reed

wise, I've heen there. We want pa and the
neighbors to _exclaim respectfully, “Gee,
ain't it great? what's it for?” instead of
smiling scornfully as they recognize the
gate-hinge, the dry-battery carbon and the
shaving-stick box.

In the chronic state of a boy's exchequer
it's a tough choice hetween tools and ma-
terials, hecause every dollar spent for one
means one dollar less for the other. Well,

you can pick up any time and say with
tears of gratitude in your eyes, “Uncle
George gave me that.”

\Well, humor hiin—that's the way we old
fellows get to be so awful rich. Pretty
soon Uucle George will begin testing out
the ground in the guise of advance agent
of & Claus & Co., Ltd. Now don’t let him,
in His ignorance, blow you to one of those
s0- called tool- chests at which a pound
of cheese would laugh.

on it, Say you decide
on a nice kmfe-tray
for mother. Mother

would rather have a
new set of kuives and
could keep them any
old place; but father
missed it on Amaloa-
maited Shoestring
Common and can't see
the knives just now.
Sorry. All the same
mother pats you on the
shoulder and says what
a dear, thonghtful hoy
vou are, and the hired
girl turns the tray over
and uses it to set the
garbage pail on. And
s0 it goes.

Sloyd may be all
right for certain na-
tures—there’s room for
lots of things in the
world—Dhut the Exper-
:mental Bug think: life
is too short for his
philosophy. If I con-
fess something dJdon't
you tell Gernsback or

We Want Pa and the Neighbors te Exclaim Respectiully,
What's It For?’”

‘Gee, Ain’t It Great?

What do you want of
a young tack-hammer,
a chalkline, plumb-bob
and a square that isn’t
square? No, sir, hand
it to himn straight about
the drill and the cen-
ter-punch and the hack-
saw. Head him off
from one of those
things you can imitate
a suspension bridge or
a flying-machine with,
[f he commences to
talk in two fizures like
a sport, you can sug-
gest that he aho
passes along a good
lathe would surely
avoid the appearance of
a piker.

Here’s a list of tools
you want-—tools to use,
not to form a museum
with. Paste it in
Uncle George’s hat or
on his eyebrow, and
you will never regret
it, though he may. I

he'd fire me out of the
E. E. with a splash. mother’s overhoard;
but I'd rather see an odd contraption rigged
up out of a tomato can and three umbrella
wires than the most perfect skewangular
joint in the world.

Sloyd begins at the back end. You and
I start by wanting something and wanting
it bad. and then we go to work and make
it with what tools and materials we've got.
When it's done it may look like a chance
grab irom the dump, but what of that if it
works ?

Then if our crude rinktum succeeds, we
begin all over again and rebuild it in
worthy forimm—doll it up with a mahogany
base and plemy of binding-posts. Even a
few superfluous switches and milled nuts
are not amiss just to give it tone. Oh I'm

PROF. SEE CLAIMS TO KNOW
CAUSE OF GRAVITATION.
Dr. Howard D. Minchin, of the Univer-
sity of Rochester, will inquire into the an-
nouncement of DProf. Thomas Jefierson
Jackson See, one of the best-known astron-
omers and mathemnaticians in the United
States and at present in charge of the
Naval Observatory at Mare Is]and Cal,
that he has discovered the cause of grav 1ta-
tion. Students in science are greaily inter-
ested in the announcement coming from a
man of such standing. Dr. Minchin said
he could not mtelh"ent]v comment on the
discovery until he had investigated.
Professor See contends that gravitation
is an electrical phenomenon which is
caused by elementary electrical currents
circulating about atoms of matter. The
theory of Professor See is an extension
and elaboration of physical laws first dem-
onstrated by the French physicist, Ampere,
95 years ago. Ampere, whose name has

what'll we do about it? Conserve your
resources, 1 say.

“What's that?” say vou, ‘“‘conserve ‘em?
They're so small it's as much as I can do
to find ’em, let alone that con—con—that
phoney word you used.” *“Well, listen,”
says I, “part of your resources is Uncle
George, isn’t it? Don't he generally come
across about Christmas time or the birth-
day? Sure he does. Then he's a resource
and you want to conserve him.”

Now it's this way: Don't tap Uncle
George for materials, but let him buy the
tools. The litlle roll of that silk-covered
wire that you want so much wouldn’t ap-
peal to him. It disappears and he thinks
you're extravagant, and extravagance is
bad for you. What he wants to give you
is something large and shiny—something

don’t include the neces-
sary hammer, saw, plane, etc., as I assume
you have pinched father's!

Hand drill, $1.25; hacksaw, 80c.; hand
beading tool, $1; center punch, 10c.; metal
shears, 50c.; pliers, 25¢,; iron rabbit-plane,
$1; marking gauge, 25c.; iron vise, 3-in.
jaw, $1.50; miter-hox, $4.50; ratchet bit-
stock. $1; countersink, 10c.; hand emery-
wheel, 21.29: compass saw, 25c.; oilstone,
95c.; lathe, $40; bench vise screw (make
your own jaws), 50c.; files, flat and half
round, 25¢. each; twist drills, ¥« to 1% by
64ths, about $1; wood bits, %, % and %%
in., 25¢. each; expansion bit, % to 1% in,
75c.; 8/32 tap and die, with die stock,
$1.50; tool handie with enclosed awl points,
etc., 25 to T5c.

Hits any mark from a tightwad to a
joy-rider, €h, Bugs?

heen raken to denote the unit of electrical
current, showed that two parallel currents
of electricity flowing in the same direction
attract each other, but repel when flowing
in opposite directions.

The more atomic electric currents around
one body of matter flowing in the same
direction as the atomic currents in an ad-
Jacent body the more the two bodies will
be attracted, Professor See contends, and
this mutual attraction is nothing more nor
less than gravity.

Gravitation, Professor See contends,
does not act instantly across space, but is
transmitted with the velocity of light
Thus it would come from the sun to the
earth in eight minutes.

Professor See’s treatise on his discovery
is in the possession of the Royal Society
of London. It was to this society that Sir
Isaac Newton announced his laws of gravi-
tation in 1685. The society has not yet
passed upon the theory.
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U. 5. NAVAL RADIO SCHEMES
PROGRESS.

The naval radio construction program of
the Government has gone far enough to
warrant the statement that it is to be car-
ried forward to completion without ex-
ceeding the $1,500,000 limit of cost fixed by
Congress. The systein when in operation,
it will be recalled, is to circle the glabe,
giving the American Government at Wash-
ington, D. C, direct control of its battle-
ships, no matter in what part of the world
they mnay be located.

The fund has been used in the construc-
tion and equipment of the naval radio
station on the Canal Zone, which is now
in operation; and is being used for the
stations at San Diego and Honoluly, where
work has begun ; at Cavite, where arrange-
ments for construction are under way, and
at Guam, where the project is in the initial
stage.
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Can Electricity Transfer Thought Waves?

HETHER electricity can or can-

VV not transfer thought waves from

one human brain to another is a
much mooted question which has for some
time occupied the mnds of many of the
foremost scientists in the old and new
worlds. Among some of the more well-
known and brilliant men who have seri-
ously considered this matter there may be
mentioned Thomas A. Edison, Sir Oliver
Lodge and Prof. Alexander Graham Bell.

This whole subjcct revolves in a way
about the science of psychie phenomena, it
may be said, and this branch of little un-
derstood science considers as an absolute
fact that “thoughts can be transferred from
one mind to another and in many cases
workers in this branch of science (shall
we call it science?) even claim to com-
municate with the departed spirits of de-
ccased persons,

While most of us, in view of the pres-
ent great intellectual activities and en-
lightenment of the day, are prone to scoff
at all such theories and alleged demonstra-
tions of a new art, it seemingly behooves
us to think over the matter more than once,
when such great scientific investigators as
Bell, Edison and Lodge will condescend to
look into such things seriously.

At a recent meeting of the Ametican In-
stitute of Electrical Engineers at New York
City, where Dr. Bell, inventor of the tele-
phone, was presented with the Edison
medal “For Meritorious Achievement in
Electrical Science,” he, in response to the
presentation address accompanying the gift
of the medal, spoke as follows:

“What will come next? We now have
electric light, electric power, electric speech
and a swarm of electric appliances that

with cmphasis on the “you,” and when the
laughter had subsided he continued: "1
have been struck by the fact that vearly all
of the recent steps have had to do with
vibrations. Suppose you have the powcer to
make an iron rod vibrate with any desired
frequency in a dark room. At first, when
vibrating slowly, its movement will be in-
dicated by only one sense, that of touch.
Soon, as the vibrations increase, a low
sound will emanate from it, and it will ap-
peal to fwo senses. At about 32,000 vibra-
tions to the second the sound will be loud
and shrill, but at 10,000 vibrations it will be
silent, and its movement will not be in-
dicated by touch. Its movement will e
indicated by no ordinary human sense. At
100,000, up to about 1,500,000 vibrations per
second, we have no sense that can appre-
ciate any effect. Aftcr that stage its move-
ment is indicated first by the sense of tei-
perature, and then, when the rod becomes
red hot, by the sense of sight. At 3,000,000
it sheds violet light.”

“Now the thought has occurred to me
that there must be a great deal to e learned
ahout the effect of those vibrations in the
great gap where the ordinary human senses
are unable to hear, sce or feel the move-
ment, The power to send wireless mes-
sages by etheric vibrations lies in that gap,
but the gap is so great that it seems there
must be more. You must make machines
pmctncally to supply new senses, as the
wireless instruments do. Can it be said,
when you think of that great gap, that there
is no field in the further development of
electrical science for you?”

The illustration herewith gives an 1dea
of how the inductance coils proposed by
Dr. Bel! would appear on the head for

their heads with improvised induction coils,
but the only result of the brief first experi-
ment—revealed by chance two years later—
was that, while there was no transmission
of thought, the sensation of nausea that
afflicted Eflis at the time was communi-
cated to Dr. Bell, a fact that he readily
recalled when, in discussing the test after
the lapsc of time, the professor said he did
not consider it a fa.r trial because he had a
sick headache and a feeling of nausea. Dr.
Bell thinks that it may be that various sen-
sations can thus be more readily communi-
cated than thought, and he expects at some
future time to begin a more thorough ex-
permmentation.

Thomas A. Edison, the wizard of all in-
ventors and probably the foremost Ameri-
can scientist, has been much impressed by
some of this so-called wmental telepathic
or thouglt wave transmission, and particu-
larly by one expert Ly the name of Mr
Bert Reese. Mr. Edison made a number
of ditferent rigid tests in connection with
Mr. Reese, and also he made several ex-
periments between the expert and employes
at the Edison plant. Mr. Edison says of
this matter: “Then I asked him to let me
try. In my case I went into another build-
ing and wrote down the words ‘Is there
anything better than nickel hydroxide for
an a'kaline storage battery?

“At that time I was experimenting with
my new storage battery and felt somewhat
dubious about being on the right track. In
the meantime as [ folded the slip of paper
containing the above words in writing I
filled my mind with a ditferent problem and
kept working on its solution so that Reese
could not by ‘mind-reading’ decipher what
I had written on the slip of paper, and re-

= - W

Will the Day Come When Even Our

have come into use during recent years.
All of our knowledge vf the external uni-
verse is derived from our senses, and
science has brought electricity to the serv-
ice of practically all of our senses. Are
you going on? The possibilities of fur-
the development are inconceivable.”

"Men can do nearly everything clse by
electricity already, and [ can imagine them
with coils of wire ahout their heads com-
ing together for communication of thought
by induction.”

The audience of 1,000 electrical engineers
and their guests showed no sign of being
incredulous, c¢ven of this suggested pos-
sibility of clectrical development. How-
ever, Dr. Bell added:

“But that is for you to make possible,”

“Thoughts™

Can Be Transmitted From One Brain to Another, Electrically?

the transmission and reception of thought turned to the room where [ had left Recse.

waves from the humnan brains.

Sir Oliver Lodge, in dealing with the de-
velopment of news intelligence transmission
has declared that it 1s not unreasonable to
say we will eventually liecome so developed
that one man may call another Ly name,
seeking to find him amoeng the mllions of
the world's population, and if that man
answereth not then he must be no more in
the flesh. This, indeed, seems to he one
of the wonderful objectives toward which
modern scientific investigation 1s directed.

Dr. Alexander Graham Bell has already
experimented on the transmission of thought
over long distances by means of elec-
trical induction. The inventor of the tele-
phone and his assistant, Prof. Ellis, capped
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At the moment I entered the room he said :
‘No there i1s nothing better than nickel
lly(h‘O\ldC for an alkaline siorage ba‘tery.’

“He had therefore read my question ac-
curately, and to this day ! am satisfied that
there is nothing better than unickel hydrox-
ide for that particular purpose.

*About two years afterward the boy
from the gate-house of my laboratory came
m and announced that Reese was in the
gate-house and wanted to see me. [ took
out my pencil and wrote in microscopic
letters the word ‘keno. I folded the paper,
put it in my pocket and then told the boy
to bring Reese in. I greeted him and at
once said: 'Reese, I have a slip of paper

(Coutinued on page 251.)
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CHURCH SERVICE BY TELE-
PHONE.
By E. O. Catford.

In Guernsey, England, if a Sunday hap-
pens to be disturbed by the elements, the
populace can remain at home by their com-
fortable hearth and listen to the sermon,
the organ and choir instead of tramping
through the rain or snow, as the case may
be, and then arriving at the church in so
irritable and distressed a condition that
they can hardly and whole-heartedly par-
ticipate in the church service.

This is accomplished by having the tele-
phone exchange connect you to the church
by a switch. The charge for this service
is 10 cents, but public officials, such as
police, firemen, militia and others, who are
kept from church services by their duties,
are given the privilege free of charge.

At Platte Fougére Light-house Station
(Guernsey), where these photos were
taken, frequently as many as cight per-
sons sit arovnd the table on a Sunday

THE ELECTRICAL EXPERIMENTER

ergy twice as strong as is contained in an
ordinary stroke of lightning.

“Since then I have pursued my experi-
ments with that one point in view, namely,
the discovery of a way of concentrating and
absolutely controlling electrical energy.
This result has been attained under the
workings of the apparatus for which the
Government granted me a patent last De-
cember.

“I now claim that I can confine any

amount of electrical energy, and that, too,

without the use of insulation. The Mar-
coni and other existing systems of wireless
telegraphy require that there shall be in-
sulation in connection with the transmitter.
I can now send a wireless current entirely
across the ocean.

“In transmitting a Marconi wireless cur-
rent, for example, not more than 20 or 30
horsepower of energy is required; with my
new apparatus [ can concentrate and direct
5,000 horsepower of electrical energy.

“With this tremendous energy thus con-

Two Views of Telephone Installation on Island of
Guernsey, England, Whereby Soldiers and Others
Can Hear Church Services Five Miles Away in
Any Kind of

Weather at Cost of 10 Cents,

Microphone on Pulpit is Marked at Left.

evening, listening to the minisier’'s sermon
five miles away.

TESLA SUES MARCONI
WIRELESS CONTROL.

Nikola Tesla has appealed to the law to
declare that he and not William Marconi
is the inventor of wireless telegraphy.
Many millions in money and world-wide
control of the commercial use of the wire-
less transmission of energy are involved in
the struggle.

The suit has been brought in the United
States District Court in the name of the
Nikola Tesla Co., of which the Serbian
inventor is the president. and to which he
has transferred all of his fundamental
patent rights in wireless telegraphy. The
defendant in the action is the Marconi
Wireless Teclegraph Co. of America.

Mr. Tesla announced recently in con-
nection with the suit that he has just been
granted a patent by the United States Gov-
ernment which will supersede and revolu-
tionize all present forms and applications
of wireless telegraphy and will enable him
and the financiers who are associated with
him to obtain and keep a hold on commer-
cial wireless telegraphy. no matter what
may be the outcome of the litigation he
has begun against the Marconi interests.

“My earlier experiments in Colorado in
1809." he said, “demonstrated that 1 was
on the right track, and with a transmitter
of my invention of not more than 30 inches
in diameter I succeeded in concentrating
and applying an amount of electrical en-

FOR

centrated and controlled 1 can telephone by
wireless across the ocean. I can use the
apparatus, also, for sending a blaze of light
over great distances.”

Mr. Tesla in the complaint alleges that
he is the inventor of a system of transmis-
sion of electrical energy and of apparatus
arranged for that method and system, fo-
which he received a patent. numbered 645,-
576, applied for on Sept. 2, 1897, and issued
March 20, 1900, and for which he also re-
ceived a patent, numbered 649,621, applied
for at the same time as the other, and
issued by the commissioner on May 15,
1000.

Marconi’s application for a patent on
wireless telegraphy, the complaint asserts,
was filed on Nov. 10, 1900, and was not
granted and issued until June 28, 1904, be-
ing numbered 763,772.

The Tesla company asks the court to de-
clare the Marconi wireless telegraph patent
null and void, claiming that the Marconi
patent covers the inventions and combina-
tions of apparatus described and claimed in
the Tesla patents.

The Marconi company has put in an an-
swer denying any infringement.

The Tesla company also has begun a suit
against the MNarconi company for alleged
infringement of the Tesla patents.

[Ed. Note.—Tesla’s patents and wireless
transntission of energy are covered in
“Wireless Telegraphy” by Sewall, procu~-
able from our Book Department at $2.15
prepaid.)
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CAN ELECTRICITY TRANSFER
THOUGHT WAVES?
(Continued from page 253.)

in my pocket, what is on it? Without a
moment’s hesitation he said ‘keno.’”

Mr. H. Gernsback, who has studied con-
siderably such matters as mental telepathy
and also such matters as “thought trans-
mission” in so far as the matter can be
studied at this time, has made a suggestion
which may be mentioned as worthy of trial
in this field. This suggestion embodies the
use of a set of one or more sensitive
Thermo-couples, which, as we know, pro-
duce an electric current whenever they are
heated. It has been found that invariably
whenever the brain is concentrated on some
problem, or thought, that heat is produced
in such a way that it will cause the fore-
head of a person to perspire, even though
slightly, Now if this Thermo-couple ar-
rangement is placed against the forehead
there is a possibility that waves might be
picked up and transmitted over a wire to
a proper receiving apparatus or instrument
attached to the head of a second person.

A theory promulgated by Mr, H, W.
Secor takes for its basis a somewhat dif-
ferent phenomena. This particular action
is nothing more nor less than the Aurora,
which we know exists for quite an appre-
ciable distance about the human body.
Some time ago a well-known English
scientist and investigator made it possible
to view these vari-colored aurorae sur-
rounding the human body by utilizing spe-
cially devised screens, and when looking
through these screens the ever-changing
aurora about the body could be very clearly
observed. Moreover, and in line with Mr.
Secor’s theory, these aurorae are of dif-
ferent- colors or hues for different condi-
tions of the mind or brain in the person
under observation. They are red, or red-
dish yellow, when the person is in great
anger, and thus they change through vari-
ours colors for different emotions, If the
inductance coils of Dr. Bell, and proposed
by him to be strapped around the head,
will work at all, it seems very likely that
they would act by means of these aurorae
discharge from the body and which quite
possibly is electrical in its nature. If this
is so then a simple coil at -both transmittet
and receiver end of the line should suffice,
as the variation in the electrical aurorae set-
up about the body and controlled by the
brain would then induce corresponding
ever-changing currents in the first coil to
be transmitted over the line to the second
coil. This coil could then, in virtue of the
fluctuating currents passing through it from
the line, influence the auroral field about
the body of the second person on whose
head the coil was placed.

It has been pointed out by several elec-.
trical men, and particularly by Dr. Giuseppe
Musso, the well-known consulting electrical
engineer of New York City, that quite pos-
sibly the points at which to apply these
transmitting and receiving coils, or other
forms of apparatus, is not about the head
at all, but at some other vulnerable point
or points on the body which would have to
be found by experiment, and also in con-
sideration of the fact that these more vul-
nerable points have the strongest effect on
the control of the electric charge on the
body. He also has said that in thought
transference it has been invariably noted
that best results are obtained between two
persons having a strong affection for each
other, which in another sense might be
considered as two minds “in tune” or
syntony.

Are you a regular reader? It will pay
you to become one!
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Electric Toys That Respond To The Voice

NOTHER novelty for amusing chil-
A dren has arrived in the form of
toys, voice operated by electricity.

These new toys afford entertainment for

Fir, 1 (Above) Portrays i'hree Electric Toys
Controllable by “Voice! Fig. 3, (Below)
Vvepicts Interior of Toys.

pleasure-loving youngsters as well as the
adult, and are operated by sound waves ac-
tuating a delicate microphone, by which the
various movements of the toy are incited.

The toys herewith illustrated are the re-
sults of continuous labor by Mr. H. Chris-
tian Berger, the inventor and originator
of the submarine wireless system, which
was described at length in the August issue
of this magazine. These toys in order to
operate require solely the human voice or
a common whistle. Nor is it necessary to
be near the toys; they will operate, for
instance, if the whistle is blown 30 feet

distant from the apparatus with a result

EE.

At Left Shows Voice Controlled
un. At Right a Disappesaring
Satan’s Head.

Fig. s.
Gu

that is as uncanny as it is startling in its
novelty.

Fig. 1 represents a group of three elec-
tric toys. The one at the left is a police-
man, enclosed in a case; who, when a cer-

tain sound is produced, sml(len]y jumps
up from the case. In the center is a small
doy, resting inhis minia-

soon as an ordinary
whistle is blown the
doors open and the little
animal jumps out so sud-
denly that one is almost
taken aback at the un-
expectedness of his ap-
pearance. The third and
most interesting is the
dancing coon seen at the
right. This coon will
perform all kinds of
dances as long as the
proper tune or sound is
produced.

The grate opening in
the front of the cabinet
is the collector of the
sounds which are caused

ture kennel, the doors of l

which are closed. As
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Two very interesting toys are portrayed
in Fig. »

: the one at the left, representing
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to act on the micro-
phone.

Fig. 2 depicts a sche-
matic diagram of the ap-
paratus used within the
dancing doll’s abode. M
is a mlcrophone con-
nected in series with a
battery and relay D.
operating a par of
electro-magnets H, which

Fig.2

are connected in series
with a wibrator L. In
operation, when the
soutid waves strike the microphone M, the
resistance of same varies. and the cur-
rent strength in the magnet D decreases-
The armature closes the contacts, X Y,
energizing the magnet H, and short-circuit-

Fig. z. Diagram

EE.

Fig. 4. A Whistle Will Fire This Miniature
Field Cannon.

ing the microphone. The excitation of the
magnet D then again increases and attracts
its armature, consequently varying the
the fluctuations in electro-magnet H, which
in turn operates the doll at Fig. 1, whose
hands and feet are made of coiled steel
springs. This metal is attracted by magnet-
ism, generated by the electro-magnet H.
Also the shoes may be of iron so as to
be acted upon by the electro-magnet.

The interior view of these toys is shown
at Fig. 3. The apparatus on the right is
a microphone relay, operating any elec-
trical device just by the production of
sound, acting _upon the microphone.

The larger instrument, seen in the back-
ground of the photograph is the exact ap-
paratus used in the electric daicing coon;
while the one towards the left is an auto-
matic controlling relay. The whistle here
shown is used as the sound actuator of
these novel toys.

Miniature “field guns” are also operated
by sound waves, and Fig. 4 illustrates such
a gun, which is electrically fired and oper-
ated by sounds produced from the whistle
shown at the extreme right, near the wagon
containing the ordinary instruments used
for operating the other toys.
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of “Dancing Doll” Apparatus Subject to Voice
Control.

a device for throwing a “ball” into the
air, while the other is a “Satan’s Head”
concealed in the chimney of the small
house, as perceived, who immediately ap-
pears at the sound of a voice.

A very suitable toy for Christmas time
is illustrated at Fig. 6. This is a tree dec-
orated with miniature electric bulbs, con-
nected to a circuit, including a microphone
and batteries, as seen at the left. The
lamps on the tree are operated by the
microphone whenever sounds are produced
by the blowing of the whistle scen in the
foreground.

These extremely interesting electric toys

¥

Fig. 6. Electric Lights on Xmas Tree Con=
trollable by Whliistle and Microphonic
elay.

mark a distinct advance in the realm of
amusement apparatus, and it seems this
principle ¢could be well applied further.
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A LIGHTHOUSE OPERATED AND
CHECKED BY ELECTRICITY.
By Edwin O. Catford.

WHEREVER men are placed in an

isolated situation with long con-

tinued responsibilities the need
for some kind of check or inspection be-
comes cvident. Personal inspection in
such cases is necessarily infrequent and
therefore inefficient. The men concerned,
if they are comipetent and keen on their
work, will welcome any device which is an
aid to efficiency.

Some devices of the writer's in use at
Platte Fougére Lighthouse Station, Guern-
sey, England, may be of interest, since they
constitute the equivalent to an hourly in-
spection day and night, vear 11 and year
out, with the advantage of automatic and
therefore absolutely imipartial working.

A clock is provided with a roll of paper
attached on which the man on duty records
his signature each hour. This clock is also
used to note the time of starting and stop-
ping the “fog signal,” and in the event of
any dispute arising in regard to these fimes
the clock record proves invaluable,

Several electric attachments have been
added by the author to this clock.

First, some contacts insur¢ that if the
man on duty has not “signcd on” the clock
will set three electric alarm bells ringing
at 20 minutes past the hour.

These bells are situatcd, respectively, in
the engine room and in each of two dwell-
ing houses, so that they serve to call out
the keeper who is oif dnty. Thus this clock
may truly be said to be equal to the pro-
vision of an hourly inspection day and
night.

Should the man on duty meet with an
accident during the night, which is always
possible with dangerous machinery as used
for fog signaling, without these clock at-
tachments he would simply lie until morn-
ing with the added probalility, almost
amounting to certainty, that the machinery
also would come to a standstill with the
fog still remaining.

The clock insures that should an accident
occur which disables the man on dutv so
that he cannot sign at the clock, at 20 min-

& At Left: The Lighthouse

| That Checks Itself Elec-
trically. Below: The
Wonderful Electric Clock
That Compels Exact

Service From the Men
in Charge.

utes after the next” hour the alarm will
automatically be raised and the second man
called out to duty. ~Thus by calling aid the
clock might save a man’s life,
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ELECTRIC DENTAL SIGN THAT
DEMONSTRATES “BEFORE”
AND “AFTER” EFFECTS.

A very pretentious electric sign erected
in New York City for a large dental parlor
as shown in illustration and the small in-
sert picture, shows the coun‘enance as it
is supposed to appear hefore visiting the

October, 1915

LIMIT TUCKERTON WIRELESS.

None but Government and Embassy mes-
sages will be sent by way of the Tuckerton
wireless s*ation until further notice. Mes-
sages for Germany and Austria must be

forwarded by way of Sayville at the same
ra es,

dentist, and the
larger photo the sat-
isfied smile and im-
proved appearance
of the teeth after
taking treatment.
This sign 15 2
large affair and is
made entirely of
opal glass, which is
lighted up from the
interior of the sign
by means of electric
bulbs properiy ar-
ranged. These are
operated by a motor
driven flasher, so
that the two dif-
ferent faces appear
alternately. The
features of the
countenance where
the two teeth are
shown missing is
also caused to
change, so that the

general appearance
is one of sadness or
pain.

This novel elec-
tric sign is one of
the well-known
Iederal line, and at-
tracts unusual in-
terest in the endless
crowds that throng
the “Gay White
Way” of the Old
Town,

Such electric signs
as here described
are a great improve-
ment upon those of
a few years ago,
to be sure.

Top Yiew Shows ‘‘Before” Appearance of Face, and Lower Illustration,
“After’” Effect, Produced in New Electric Sign.

PALACE
DENTISTS

&

L, EHE
ki
B

. bePaabidy, 9
.“t )

¥

The clock is also a complete safeguard
against sleepfulness at night, for which
felony it provides instant punishment.

The writer can testify that it is a most
disagreeable expericnce to hear the bells
ring out at mght and to realize that the
whole of your own household, as well as
that of your neighbor, has been aroused
from sleep by one’s own delinquency.

In order to give an indication that the
electric alarm attachment is in constant or-
der, it is so arranged that each bell gives
a single stroke every hour.

This notifies that all is in order and in-
cidentally shows in both houses that the
clock connections have not been tampered
with. Twenty minutes later the alarin bells
ring out in earnest, unless in the interval
the man on duty has “signed on” at the
clock.

The recording clock with the author’s
electric attachment compels the lifting of
the clock handle once every hour,

Seizing on this fact it was next arranged
that by means of further electric contacts
attaclied t0 the handle a testing current
passes out to the lighthouse through one
wire of the cable, returning by another wire,
cach time the clock is operated; that is,
once every hour day and night.

This provides a test for continuity of
the cable, it also indicates that the electric
lamps and electric lighting circuit are intact
and, further, by means of a special pressure
gauge on the lighthouse it gives warning
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ashore when less than a fortnight’s supnly
of acetylene remains for the light,

Double pole contacts are used so that no
battery Icakage can take place through the
cable when the test is not being made.
Those who know the insidious electrolytic
troubles liable to introduce themselves
wherever any continuous leakage of cur-
rent, however small, becomes possible will
appreciate this point.

These indications are useful at all times,
hut they are doubly appreciated on days
and nights when the sea dashes with ter-
rible fury on land and lighthouse, and it is
evident that many days must elapse before
a visit to the lighthouse will become pos-
sible.

To be able then, simply by lifting a handle
(in safety) ashore, to obtain assurance as
to the condition of affairs on the storm-
swept lighthouse is no small gain.

AUTHORS! ATTENTION!

What ideas have you regarding the con-
struction and operation of wireless and
electrical apparatus? Why not write up
these ideas and experiments for the benefit
of the Electrical Experimenter readers and
thus help yourself and your fellow-worker
at the same time. We are pleased to re-
ceive contributions of the above character
with plain ordinary sketches or photo-
graphs and pay regular rates for all such
matter published in these columns. Ad-
dress all communications to the Editor.
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Installing A Complete Electric Service in 15 Minutes

As one of the features of the annual field
day and outing of the Commonwealth
Edison Company, of Chicago, scervice gangs
from each of the compiny's three over-
head districts competed 1 a serviee in-
stallation contest. The crew representing

violation of the company's safety rules was
te result in disqualify.ng the whole gang.
Three judges with stop watches took the
time and observed the work as it proceeded.

In addition to the prize moncy ofiered to
the winner of this contest as one of the

SFRVIC}: \
- sm l[u;r ‘DNH.*,:

£e -

Insert Above Shows Service Gangs Installing Apparatus in Prize Contest.
Portrayvs Transformer and Pole Work Contest.

Lower View

each district had previously been selected
by elim.nation contests couducted in regu-
lar service-installation work during the two
weeks preceding the field day.

Before the day of the final competition a
pole line carrying primary wires on single
arms was erected on the field. A platform
on which three sections of brick wall were
mounted was also erected at a distance of
75 feet from the poles. Above it were
placed three regular service outlets con-
nected to groups of lamps. Each gang con-
sisted of a foreman, two linemen and a
groundman. The foremen were not al-
lowed to do any work. Sitting in their
trucks, which were loaded with standard
tools and equipment, the men awaited the
signal to start

The rnles of the contest required each
crew to o the following work: Cut a
gain and hore a hole for a buck arm on the
pole; install the buck arm with braces and
primary cut-outs; hang a transformer;
connect the transformer to the primary cir-
cuit and to the service drop; instaii a
bracket with three Pierce holts on the hr.ck
wall; run a T3-foot two-wire service from
the pole to the bracket, and connect the
service to the outlets. All joints were to
be soldered and properly taped. The last
thing to be done was to insert the primary
plugs to light the lamps ahove the outlets,
indicating that the work had heen con-
pleted. Any failure to complete the job
according to the company’s standard prac-
tice was to result in a penalty equal to
three times the time it would ordinarily
take to do that part of the work. Any

regular field days events, an added honus
of two cents for each second under 20
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AN ELECTRIC BACTERIOLOG-
ICAL INCUBATOR.

By Frank C. Perkins.

The accompanying illustration shows a
most interesting eleciric hacteriological in-
cubator said to be in advance of the gas-
heated devices now generally used on ac-
count of the extremely uniform tempera-
ture regulation prov.ded.

[t was developed at Salt Lake City, Utah,
and is so designed that when once adjusted
to the desired temperature, it is claimed, it
will opcrate for days at a time without any
attention.  The .ncubator i1s heated with
electric resistance coils in the top of the
cevice.

It may be stated that there is a wafer
thermostat inside the machine which ex-
pands with rise .n temperature and pushes
a piston stem which raises and lowers &
balanced lever arm carrying tw> electric
contac: points. These two contact points
dip in mercury cups, which are connected
in ser.es with one side of the circuit. When
the iemperature inside the incubator reaches
the desired point the contact point is lifted
out of the mercury, thus opening the cir-
cuil.  When the temperature falls just a
small fraction of a degree the contact points
are lowered hack in the mercury and the
circuit is closed, thus bringing the machine
back to the proper temperature.

It is leld that a variation of less than
%1 degree will cause the device to operate
and to open or close the ¢ rcuit. Temper-
ature adjustment is obtained by means of
a small screw. The incubator consists of
a double-walled box having a 0.5-inch air
space heiween the outer and inner walls.
The box is tinished in mahogany and is
cquipped w.ih double doors, the inner door
having a glass panel so that the contents
of the machine may he readily inspected
without opening the door.

By means of the hutton seen on top of
the machine a miniature lamp inside the in-
cubaior can be turned on. The max.mum
input into the machine is 50 watts, and the
average mput per hour is about 25 watits.
It measures 8 inches in width -and 10 inches
in height, with a length of 16 inches.

minutes was provided for

eaclh man in the winning |
crew.

None of the gangs were
tlisqualiﬁe(l for viclating the
company’s safety rules. The
winning crew was, however,
penallze(l 15 seconds for
spilling solder.

YACHT'S “MONEL"”
METAL HULL RUINED
BY ELECTROLYSIS.

Alexander Smith  Coch-
ran’s tnagnificent schooner
yacht "Sea Call,” after leing
in commission only six weeks,
is now lheing broken up for
scrap in the vards of ler
builders at Neponset, Mass.

The “Sea Call” is a splen-

did sailing yacht with auxil-
lary gasoline engine, She is | An
being knocked to preces on

Automatically

Compensated Bacteria Incubator With

Electric Heating Coils.

account of the disintegration
of lier ho‘tom through electrical action.

The clectrolysis which has damaged the
bottom of the boat is said to be due to the
use of a steel skeleton amd a botiom of
monel metal, an expensive alloy compose:d
of, roughly, two parts uickel to one part
copper, with small additions of other
mctals,

It was understood that electrolysis affected
the steel skeleton and not the plates of the
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hottom, but reports from Neponuset say
that, while the action did start around the
stem and stern pos:s, which are of steel, it
resulted in the deterioration of the monel
into “a challky substance.” It is said that
there are evidences of deterioration in the
monel plates of the bot:om, hut the sugges-
tion has been made that thrs is only discol-
oration due to the electrolysis of the steel,
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TELEPHONE THAT TELLS WHO
CALLED WHILE YOU WERE
QOUT.

On a single-wire, par -line telephone
circuit near Constablevnlle N. Y, each
subscriber is provided with a t(lephone in-

That Who

Tells
“Called” While You Were Out.

Novel Telephone Set

strument equipped not ouly with a selective
ringing atiachment. but also with a device
to inform the subscriber who, if anyone,
called in his absence. The instruments were
constructed under specifications covered in
a patent issued to P G, Dernholtz, Con-
stableville, N Y. They differ from the
standard ground-return telephone in that a
special baitery has heen added to the local
circuit and a visual signal or drop, as well
as a bell, has been arranged Lo operale
through an especially Jesigned selective-
signaling mechanism.

To call a subscriber on a line equipped
with these instruments it is necessary to
close the special hattery (B) circuit through
the push-button. The special batiery op-
erating all relays (R) on the line unlocks
ali instruments. The indicator then moves
automatically to the desired number, and
when* the line is again enermzed the se-
lective-signaling apparatus in the called
subscriber’s instrument rings the bell and
operates the visual signal or drop. Other
instruments return to their normal posi-
tions. If it so happens that the called
party is not within earshot of the bell, he
notes on lus return that the visual signal
has been operated. lle then places his in-
dicator on R and energizes the line by
means of the special battery, ringing all
bells on the line, but failing to actuate any
of the visual signals because the indicator
was set at position K. Hearing this call
and observing that the visual signal has
not been disturbed, all subscribers under-
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A Telephonic “Nursemaid” and a Bird Alarm

The accompanying illustration shows the
application of the telephone as a nursemaid
as devised by an ingenious Englishman.
Open air life 1s undoubtedly Lest for babies,
who indeed, showing a wisdom beyond
their years, sleep at once out of doors after
strenuously refusing to sleep inside the
house. The difficulty has been that where
there is no housemaid the busy mother
cannot spare time to be constantly outside
lovking after baby.

The photograph shows the details of a
plan successtully employed by Edwin Cat-
ford. the engineer-in-charge at Platte
Fougeré ]ighthome Guernsey, where the
baby Carrxage is provided with a cigar box
comtaining a telephone transmitter and a
small clock. Wires running up to the
house. 20 vards away, enable the mother

telephone, devised also by E. O. Catford
for the benefit of his little son.

As cats kept birds at a distance from the
Liouse so that this little boy could not have
the pleasure of watching them feed from
crumbs thrown out, a cat-proof tray was
therefore set up in front of the windows
at some distance from the house and here
robins, finches and other birds came to
feed.

It is of interest to note that the tele-
phone transmitter was then added, so that
when the birds sang they could be fstened
to in the house. Doubtless a better plan
would have been to conceal telephone
transmitters among the branches of bird-
irequented trees, but herc there were no
trees available. The transmitter in use is
the ordinary kind used for speech and is

| A Telephone Nuorse Maid (at Left) and an Electric Bird Alarm (at Right).

in the intervals of work to listen for baby’s
cry; if at the table and during meals it is
easy to listen continuously.

A clock attachment was also provided.
“No news 1s good news” does very well as

a popular saying, but the elec-

trical engineer knows hetter,
for no news often means a
hitch in the means of com-
munication. In this case the
clock 1s added so that the
sound of its ticking may in-
dicate that the telephone is
transmitting sounds correctly.
The device proved entirely
successful through baby's first
vear, Not only was baby's cry
distinctly heard, but also the
comments of persons not
knowing of the telephone in
the cigar box who approach
the spot on the common whe-e
baby sleeps. A rain alarm was
also evolved to give warning
by causing an electric bell to
ring should a shower come on.
® The second illustration

interesting

Circuits of New Tell=lTale Tciephone Set lllustrated Above.

stand the signal, and only the one who pre-
viously called and failed to obtain the in-

shows an birds’

dividual with whom he desired to commu-
nicate is supposed to answer.
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protected from rain by an inverted cocoa
tin, well painted, open at the lower end to
frecly adinit sound. After months of this
outdoor use the telephone remained in per-
fect condition.

TELEPHONE NEW POLICE AID.

Police Commissioner Arthur Woods an-
nounced recently that the New York Tele-
phone Co. will co-operate with the police
department in capturing criminals. The
territory within 100 miles of New York has
heen divided into seven zones, and as soon
as headquarters notifies the telephone com-
pany descriptions of men wanted will be
sent 1o all the zones.

Within a few minutes all chiefs of police,
sheriffs, constables and railroad station men
can be on the lookout.

~ WIRELESS AND PIGEONS.

Recent experience has tended to show
that carrier pigeons and other birds of
passage are guided by magnetic currents.
\V. A. Thauzies, a French student of
pigeons, has noted that on two occasions
when  pigeon flights were unsatisfactory
magnetic storms were occurring; and the
flights of these birds have been becommg
often uncertain and erratic since wireless
telegraphy came into extensive use.
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An Electro-Magnetic Nail-Packing Machine

By Frank C.

shows an interesting electro- nnwnem

nail-packing machine rl(\eloped at
Zurich, Switzerland, while ['1z. 2 shows the
scheme of packing and indicates the saving
accomphished with this erderly method of
doing the work as devised by Otto Gam-
per. Note the new style packages at the
right of PFig. 2, containiug as many nails
as the keg in the center.

One type of this ¢lectro-maznetic na'l-
packig machine i~ suitable for paralleling
and packing nails 2 to v ches long, and @
special eonstruction for nails 2 to 10 inches
long. Untud receutly, in spite of the fact
tlnt for a long time in the nail industry

THE 1ccum]mnv1n" illustration, Fig. 1,

Fig. 2 at Right:
Illustrating at
Extreme Right
the Small

- Space  Occu=
pied by Nails
Packed by
New Machine.
These Boxes
Contain as
Many Nails
as the Keg in
the Center or
the. Box at the
Left.

there has been felt the neced of a really
praetical paralleling and packing machin_,
no one has sueceeded in designing an ap-
paratus capable of performing the time-
wasting operations of parallelinug and pack-
ing of nails in a thoroughly satisfactory
manner.

This packing machine is based on the
principle well known 1o every electrician.
that all linear iron objects. as soon as thev
are brought into a homogeneous magnetic
field, must adjust themselves automatically,
under the influence of the ma2netizing cur-
rent, it the direction of the magnetie lines
of force. which. as is well known, always
run parallel to each other. This heing 50,
it, of course. follows that this machine is
not only suited for the paralleling and fill-
ing of nails, but that it can be equally well
used for paekmg all magnetieally excitable
linear objeets. sueh as wire rods, eoach
screws. hairpins, pens and knife lades.

It will be noted that the machine eon-
sists of two main parts, a paralleling
mechanism and a feed trough above it, into
which a shaking deviee is fitted. The oh-
jects to be packed are emptied into the feed

Perkins

trough 1n quantitics of about 10 cwi,
whence through the action of the shaking
deviee they glide gradually mto the paral-
leling mechanism and thewn, winle still tall-
ing, are drawn in the direction of the mag-
netie lines of force. As a consequence ey
are paralleled in a mathematically exact
manner. The objects, thus arranged in
parallel and held suspended m the paral:

lelmg meehanisw by the lines of force, are
hy means of a lever, which simulianeously
cuts out the uu 1“110112111" current, pressed
uito a tray which is fixed between the tw

magnet poles. This sheet irou tray swings
downward, and from it the objects get
‘mpticd by a «light jerk into the paper

Sig. 1 at Left:

Latest Type
of Electrically
Operated Nail=
I’acking Ma-
chine. It Re-
yuires About
L, tHlorsepower
Iirect Current
for Motor and
Sorting Mag-
net.

vacket, the mouth of which is placed over
the end ot the tray by the operative in
order to receive them.

It is stated that this simple working
cycle, making it possible for a girl to at-
tend to the muachine, can be repeated so
rapidly that one workgir! (rained to a eer-
tain extent for sueh work can in one hour
deal with ordinary nails of No. 6-6-ineh
equal to 1.700 to 2400 pounds in packets
of 10 pounds eaeh and No. 10-3%-ineh
equal to 1,300 to 1.6 pounds, in packets
of 7 pounds each, while moulders’ nails
are handled at the rate oi No. 15-6-inch
equal to (00 to 800 pounds in packets of
10 pounds each and nearly the same num-
ber of packets of 1%-inch, 2-inch, 3-ineh
and 4-inch nails.

It is claimed that the above quantities
represent the following values when eom-
pared with those dealt with by hand: Or-
dinary nails, 4 10 5 times the quantity dealt
with hy hand, and moulders’ nails, 10 to
15 times the quantity dealt with by hand.
involving, of course, a corresponding sav-
ing in wages.

(Continued on page 260.)
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WIRELESS ON MOTORCYCLE TO
PACIFIC COAST.
By A. J. Geiss.

Mr. and Mrs. Wengatz, of Albany, N
Y. passed through Tolede, O., on their
way to the Pacific Coast on July 20 last.
Mr. Wengatz will be joined later on by
Fred Wallace, also of Albany. Their out-

Set on
Pacitic Coast.

Wireless Motorcycle Bound for
fit eonsists of a Dayton motorcyele with
side car and trailer. They earry a com-
plete wirelessy telegraph outit, and Mr.
Wallace, who is a licensed radio operator,
will communicate with wireless stations at
distant points along their route. They ex-
pect to reach the coast in three months,
and if the war ends this fall the trio ex-
pects to make it a tour of the world.

THE SMALLEST ELECTRIC
MOTOR,

A motor recently completed by Ivan T.
Nedland, a jeweler of North Dakota,
weighs only &5 grains and is said to be
the smallest motor in the world. Its com-
mutator, \\In v measures .045 inch in
diameter, is made up of four gold seg-
ments insulated from eaeh other with mica.
No glue or cement was used in its con-
struction. The shaft on which the com-
mutator is mounted is made of steel and is
0.009 inch in diameter. Fiber insulation
i1s used hetween the commutator and the
shaft. The tiny armature, 0.09 inch in
diameter, has iour pole pieces and is
wound sith No. 40 silk-covered copper
wire. The weight of the revolving part is
125 grains. PBetween the armature and the
voke twao field coils are provided. The
silver brushes measure 0.012 inch in diam-
eter and are held against the commutator
by springs 0.001 inch in diameter. In over-
all dimensions the motor measures 13/64

L

= - . . . |
Said to be the Smallest Electric Motor in

the World. It Measures 19/64 Inch

Long.
inch long and 11/64 ineh high. All visible
parts are finished in Roman gold. When
connected to a small flashlight battery the
molor runs at a very high speed.


www.americanradiohistory.com

260

ELECTRICITY ON GERMAN SUB-
MARINES.

F,lec.tricity plays the leading role in the

operation and navigation of the modern

THE ELECTRICAL EXPERIMENTER

submarine, the terror of the undersea. The
illustration herewith shows the compactly
arranged electrical and gasoline engine unit
installed in a modern German submarine,

half of the hull of the hoat

the Powerful Electric Motors.

» I'hoto (C) by Underwood & Underwood.
Remarkable Interior View of a German Submarine, Showing

being left off, so as to show
a sectional view. Those in-
terested would do well to
peruse an exhaustive article
entitled “Electricity, the
Power Behind the Submaring
Boat,” which appeared in the
July, 1915, issue of this jour-
nal, wherein all of the im-
portant functions of the
electrical installation of
modern submarines are fully
discussed and illustrated.

The submarine of to-dav
is one of the most highly per-
fected mechanisms ever
wrought by the hand of man.
and enahles the crew of sane
to sk heneath the surface
of the sca and to cruise in
this fashion, submerged en-
tirely from sight, for a dis-
tance of 100 miles or more,
without coming to the sur-
face for air. Special air
pur.fiers and regenerators are
provided, DPowerful electric
storage Dhatteries drive the
motors connected to the pro-
pellers of the boat when un-
der water. On the surface
the gasoline engines are gen-
erally used for cruising and,
simultaneouslty, these also
drive the motors as dynamos,
thus generating current for
charg'ng the storage hatter-
ies. These hoats carry wire-

HOW “PUSSY” RINGS THE DOCOR
BELI..

An interesting photograph is shown here-
with of an intellectual cat owned by Mr.
E. L. Catford, of Guernsey (England).
The feline announces his desire 10 enter

“Pussy” Gains Admittance by Hopping on
this Electric Alarm Shelfl.

the kitchen door by sitting on the small
shelf observed in the photo. \When the cat
sits on the shelf an electrical contac* spring

less installations of consider-
able range, as well as the very latest types
of submarine signaling devices. operating
on etheric as well as on the sound wwave
principle, wherehy telegraphic signals can
be transmitted from one submarine to an-
other through the water and also from a
submarine to its mother ship or tender.
The latest vessels of this class have a
large cruising range of several thousand
miles hefore returning to their hase, and
they can he submerged and raised from
the sub-surface very rapidly, owing to the
ingenious and highly perfected electrical
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ELECRIC LIGHTING AT PANAMA
CANAL.

Our illustration shows the beautiful elec-
trical illumination of the Panama Canal
at the Pedro Miguel Locks. The power-
ful electric lamps are placed on tall con-
crete columns. The electric current util-
ized for these lamps is generated at the
Gatun Spillway. These ornate lamps serve
a double purpose. They permit the pass-
ing of the vessels through the canal at
night and also make it easier to guard the
locks from an attack by an enemy in time
of war.

Eificient Elcctric

Lighting Wil
Guard the Panama Canal.

Help to

.

EDISON’S SECRET.

Thomas A. Edison says new methods of
slaughter are in’ their infancy to-day, but
that he cannot find it within himself to work
]qlfong any line looking to the destruction of
ife,

He says the possibilities of chemistry and
electricity have hardly yet been touched
upon in modern warfare, that he knows of
more deadly things than the gas bomb that
he could invent, “but I can’t get myself to
work on any such stuff as that. 1 don't
want to destroy life; I want to make the
world a better place to live in.”

It's a beautiful thought of the great in-
ventor. But maybe in the secret he holds is
the awful something that would compel
world peace.

control arrangements provided and which
are all quickly available by means of a
concentrated group of push buttons at the
commander’s side, when he is scanning the
sea through the periscope for possible
victims.

is closed, which rings the electric bell on
the interior of the house.

With very little training this particular
member of the cat family soon learned to
hop on the shelf whenever it desired to
come in, especiallv during storms, and now
makes regular use of the shelf. no matter
what kind of weather ensues.

AN ELECTRO-MAGNETIC NAIL-
PACKING MACHINE.
(Continued fram page 259.)

It is pointed out that taking the average
reduction in volume to be 50 per cent. for
nails arranged in parallel, as compared
awith such nails shaken loosely into boxes,
kegs or barrels. the adavantages in connec-
tion with packing in boxes and barrels in-
clude 30 _to 45 per cent. saving of wood
through using smaller hoxes, kegs or bar-
rels and 10 to 15 per cent. saving in de-
livery charges through reduced tare. also
40 to 50 per cent. saving in storage.

It is maintained that by using this ma-
chine for box filling one obtains 50 per
cent. reduction of space with ordinary
nails and 70 per cent. reduction of space
with moulders’ nails. also a 30-15 per cent.
saving of wood by using smaller boxes and
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10-15 per cent. saving in delivery charges
owing to reduced tare.

The electric drive ot the machine is of
interest. It requires about %2 hp., either
from a high-speed line shaft, or where
electric driving power is available from a
motor erected on the machine. This latter
drive is to be preferred because the pack-
ing machine is made independent of the
line shaft.

The electric current required is small.
The feeding of the magnet coils, the cur-
rent for which amounts to about 1.5 kw.
hours per day, takes place by direct con-
nection to an existing direct current supply
line having a tension of 110 to 220 volts.
Where no direct but alternating current
energy is available the necessary direct cur-
rent is generated by a small converter. If
there is no electric energy available the
same is generated by a direct current gen-
erator mounted on the packing machine.
The machine is 5 feet high and takes up a
space G feet 8 inches to 4 feet 4 inches and
its weight is about 13 cwt.

OUR NOVEMBER ISSUE .
will contain a wonderful article on “Seleni-
um.” You cannot possibly afford to miss
it.
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NEW SCALE FOR WEIGHING
LAMP FILAMENTS.

A precision torsion balance of special
design is shown in the illustration here-
with, This device is used in gencral for

L

Precision Balance for Weighing

Torsion
Lamp Filaments.

weighing extremely light bodies, but its
principal application is in connection with
the incandescent lamp industry. In the
manufacture of incandescent lamps it is
essential that the filament possess certain
characteristics, one of which is that its
length and, therefore, its weight shall be
uniform within certain predetermined lim-
its.  While high accuracy is, of course,
requisite, the instrument must at the same
time be rugged; and these two features are
embodied in this instrument.

In use the balance is set on a vibration-
less table and carefully leveled by means
of the leveling screw and pluml-bob. The
filament is then hung on the hook which is
shown projecting from the right side of
the case. The moving element is then freed
by manipulating the lever which projects
through the bottom of the case just to the
left of the vertical support. The large
pointer is moved slowly across the scale
until the small pointer shown adjacent to
the hook comes to the zero point. The in-
dication of the large pointer is then that

of the weight of the filament which is
being tested
In actual use the manually operated

pointer is set at the presumed weight of
the filament, and the position of the small
pointer indicates whether the filament is
above or below that weight or is exactly
the same. These halances are in general
use in practically all the lamp factories in
this country.

HOW ELECTRICITY GROWS IN
SOUTH.

In 10 years South Carclina’s jump in
consuming electricity by the kilowatt-hour
was from 18,000,000 to 356,090,000. This is
the largest proportlonate gain of any State
in the country. New York leads in output
of elcctrical energy, more than 2,000,000,000
kilowatt-hours being used in 1915.
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Marconi Heads Wireless Corps of Italian Army.

Signor Guglielmo Marconi, the famous
Italian wireless inventor, is secn in our
photograph herewith at the key of a large
English wircless station located at London.
This was taken on his recent trip to Eng-

latest apparatus known to the art. Mlar-
coni is to italy .what Edison is to the United
States. He has rendered a service 10 man
kind that will not he forgoiten for centuries
to coms

land, where he went on spe-

cial business regarding some
new wircless sets hie has re-
cently developed for the use
of the soldiers in the field
anmd which are said to bhe
small enough and eflicient
enough to permit officers oh-
taming information while on
the hattlefield without utiliz-
ing the mnore cumbersome
“trunk™ sets making up the
regular radio equipment of
the signal corps division.

Signor Marconi is at the
head of the wireless division
of the Ttalian army and navy
and, necdless to say, their
equipment will be second to
none in the great European
war.

This master gemus has had
wonderful opportunties to
test out wireless telegraphy
over vasl distances and with
all kinds of apparatus in a
more practical way perhaps
than has been possible for
any other engineer or
scientist of our day. It has
not always heen so, however,
as many of our greatest in-
ventors and scientists, notally
Hertz, have unfortunately
never seen the'r ideas com-
mercialized to any such ex-
tent as has Signor Marconi
The Marconi corporations to-
day operate over the greatest
ranges and utilize the very

Signor Marconi at the Key of a British Radio Station.

Photo (C) by Underwood & Underwood

A Recent Picture.

COMPLIMENTS

ARLINGTON WIRELESS.
) Captain Gowan, master of the Johnston
liner “Swanmore,” at Baltimore, pays a
high compliment to the perfect working of
the .Arlington wireless station. Captain
Gowan states that when 1,400 miles off the
Amer.can coast he is able to catch with
great clearness the noon-time signal sent
out from Arlington. So clear does the
signal come that each tick of it can be
he'u'd distinctly. Bevond 1,400 miles the
time from the Flﬁ'el tower at Paris is
picked up, bui 1t is not clear and often
lea\es him in doubt about the real time
sent out. This superiority of the American
station, Captain Gowan said, was not sim-
piv at times, but was always so satisfactory
that he rated his chronometers by it with-
out a doubt as to accuracy.

A NEW ELECTRIC PHCTO
PRINTER.

The “you-do-the-rest” part is one of the
most delightful phases of photographyv. It
is a pleasure. of course, to take pictures,
hut you are not getting all the fun. all the
delight i1l yon make them.

For printing there now comes the kodak
amateur printer. a new thing—new of ne-
cessity embodying, as it does. the very latest
ideas in photographic printing

The pr.nter consists of a box with a re-
movable top 11 which is located the printing
glass. Inside the hox are two electric lights
—one, a small, red bulb which supplies the
necessary illumination for the adjustment
of negative and papers, the other, a power-
ful Mazda lamp which provides the print-
ing light. At the side of the hox is a
window covered with orange fabric which
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serves as a dark-room lamp with the red
hulb turned on or, with the Mazda lamp,
a safe l.ight for Velox developing.

A partcular feature is an automatic

masking device. Thin metal strips which
may be adjusted as desired mask the paper
with perfect accuracy. so that prints with
white margins may he obtained irom any

Electric Frinter for Amateur Photog-
raphers.

film negatives from the vest pocket up to
and including the 4x5 and postcard size. A
hinged frame holids the negative and paper
tightly together

The exposure 1s entirely automatic. When
the hinged cover holding the negative and
paper is closed the Mazda lamp 1s auto-
matically turned on, when the catch is re-
leased the Mazda lamp is extinguished and
the red bulb Dburns. This arrangement
prevents wasted current in making prints,
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NEW COMPACT BATTERY

CHARGING SET.

The new battery charging outfit shown
herewith 1% designed especially for service
in garages for charging autonmobile igni-
tion and lighting batteries. This outfit con-
sists of a small motor-generator set on

which 15 mounted a small switchboard
panel bearing all the switches, instruments,
etc, necessary for their control. The out-
fit is to be counccted to the incandescent
lighting circuit by means of lamp cord and
plug, the motor geuer(ltor being supplied
for service on 110 or 220 volt, 60 cycle,
alternating current cnrcult or on 110 or 220
volt, direct current circuit.

The motor generator is supplied to de-
liver direct current at 12, 18 or 24 volts,
sucli voltage heing specitically adapted for
charging 12, 1% and 24 volt batteries.

The switchboard. which 1s mounted upon
these sets, has a snap switch in the linte
circuit for the purpose of starting and
stopping the set; a snap switch in the cir-
cuit from the generator to the batteries
to be charged, for opening the charging
circuit, a voltmieter for reading the volitage
delivered Liv the generator; an ammeter for
reacding the chargimg current, and a feld
rheostat for raising or lowering the volt-
age of the generator end of the set and,
therefore. serving to adjust the battery-
charging current.

This set needs pracucally no attention in
service other than an occasional filling ot
the Dlearing wvrease cups with oil. The
switchboard, hearmg all of the instru-
ments, rheostats, switches, etc, properly
wired, leaves as the whole work of -
stallation simply the necessity of counect-
ing to lighting circuit and to battery by
lamap cord.
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How The “Movies” Exploit Wireless

We reproduce herewith illustration from
one of the popular

“movies” of the day,

An Exciting Moment in

a Gal-
This device 1s one of Prof.

mstrument somewhat resembling
vanometer

“Romance of Elaine” Film When the “Wireless” Helps to Locate

the Conspirators.

lnown as the Romance of Eline, m
which wireless telegraphy plavs an im-

New Compact Type Storage Battery Charging Set.

portant role The picture in ques-
tion shows Prof. Arnold, as he 1s
known in the film episode, which
s -ntu]ed “The WWireless Dctec-
tive,” at the special wireless set on
hoard {us yacht. He is sesn pick-
ing up secret radio signals being
sent ont from the hidden station
of the conspirators, who play an
nnportant part in this exciting
tory.

The wwireless outfits used are
quite ordinary, generally speak-
g, but i our photo may be seen
(at the left) Iying on the table an

ance to the tlow of current.

It has been estimated by capable
authorities that the resistance of
the human body is about 10,000
oluns, but it varies greatly with
the path the current takes through
the body. Ii a person frmly
grasps two metal conductors the
resistance from one hand to the
other is only from 1.000 to 3.000
ohms. If a shorter path be taken,
as for instance through a man's
head, the resistance s very much
less,

Some nteresting experiments
have been made relative to the
conductivity of the human hody,
aud 1t has been found, by means
of very delicate instruments, that
the resistance of the same body
varies constantly, even different

RESISTANCE OF THE HUMAN
BODY

A human being s not gencially looked
upon in terms of ohms, yet if a man grasps
two oppositely chaiged terminals, he be-
comes as much a part of the crcnit as the
wire itself, and he offers a certain resist-

human moods affecting it

A change of diet also makes a difference,
wlule such a shght event as a third person
entering a room causes a change in the
result. One very variable elemen: in the
result is the resistance of the skm. When
dry. the skin may be regarded almost as
an insulator. but by having the pores ful}
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Arnold’s marvelous inventions and when
connected to any wireless set is supposed to
show how far away and exactly in what
direction a wireless station lies and from
which the siznals are being received.

Truly. this 15 a little ahead of applied
science in tlus direction, as while we have
the Radio-Goniometer. which will show
quite accurately the direction in which a
wireless station lies. we have not as vet
any instrument which will show how far
away a station is when signals are received
from same at any other radio station. Pos-
sibly, however, such a device will be used
by future radic engineers, and thus it is
that the "movies” pave the way unwitting-
Iy 1n scientific advance, so it seems.

of liquid matter the resistance is much re-
duced.

Nervous people have been found to have
a very low resistance, as have also heavy
simokers and drinkers

INVENTOR CLAIMS TO GET
CURRENT FROM AIR.

Following the same principles as those
involved in wireless telegraphy. A. Bloom-
field, an o1l district inven'or of Pemeta,
Okla.. claims to have discovered a method
of drawing current from the air and suc-
cessfully propelling a motor without other
power. So successful has he been in his
demonstrations that the Federal Govern-
ment has taken it up and has asked the in-
ventor to take his model to the Brooklyn
Navy Yard for a test.

The model which Bloomfield has made is
a small motor of about one-quarter horse-
power. By means of a mast, erected to a
height of T3 feet, the current is drawn
from the air and the motor is operated.

[Ep-——Such schemes do not seem to be
practical, and we have our doubts about
this one.]
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LARGEST STATIC MACHINE IN
THE WORLD.

What is claimed to be the largest Iloltz
type static induction machine in the world
is that shown in the ijllustration herewith.
It was built by a well-known New York
concern. The relative size of this mastodon

THE ELECTRICAL EXPERIMENTER

AN EXTREMELY USEFUL HAND
MAGNET.

The hand magnet here described is de-
signed for operation on 110 or 220-volt
direct-current circuits, and is furnished
with a 4-foot length of reinforced tlexible
cord and a standard attachment plug.

e " =

g

This is Claimed to be the l.argest Static Machine in the World., It Produces Heavy
30=Inch Sparks. -

of static machines may be judged hy the
comparative size of the man, shown in the
icture. It is in use in the Battle Creek
anitarium, Battle Creek. Mich., and pres-
vious to its installation at that institution
it was set up and demonstrated in the
laboratory at the College of the City of
New York, where its merits and electro-
therapeutical properties were explained by
Dr. Roger Doremus to countless hundreds
of the medical and clectro-therapeutical
profession.

This monster static gencrator stands 8
feet high and carries eight stationary plates
and eight revolving discs. Thesc discs are
60 inches in diamcter and theyv are excited
primarily by a small 30-inch plate diameter
Toéppler-Holtz static machine, which may
be ohserved in one corner of the massive
plate glass cahinet, coutaining the larger
machine elements. This machine is capable
of producing heavy spark discharges 30
inches long and a wonderful brush dis-
charge of considerably greater length.

LIST OF NEW RADIO STATIONS
ANNOUNCED.

The Bureau of Navigation of the United
States Department of Commerce announces
a list of six additions made to the land
stations of the country in the radio service
and 16 additional ship stations since its
last bulletin on the subject was issued. Of
the land stations, the one of longest range
is at Tolovana, Alaska, which has a normal
reach of 300 nautical miles. The station is
located in longitude 149:30 west and lati-
tude 65 north; the wave lengths are 300
and 600 meters, the latter normal, and the
system is Telefunken, with 1.000 sparks per
second. [t is operated by the Alaska Wire-
less Telegraph Co.

Other land stations establ shed are:
Rialto, Calk, 230 iniles range; Massie sys-
tem, 200 per second; wave length, 600 nor-
mal, 200 and 1,610; longitude I117:26:53
west, latitude 31:12: 08 north: operated hy
Southern California Edison Co.. limited to
correspondence with stations of that com-
pany. Two at Portland. Orc. each with
range of 150 miles: one operated by

The circuit to the magnetic coils is closed
and opened by means of a quick make-and-
break snap switch mounted in the handle
support. A\ Dbrass push-button, insulated
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from the switch, is conveniently located for
operation by the thumb when grasping the
handle, Pushing the hutton closes the cir-
cuit to the coils and makes the magnet
operative. Slight release of the bution
does not cause the circuit to be opened
until the _ation reaches almost the normal
position, wlhen the switch mechanism op-
erates with a quick hreak and opens the

circuit. The magnet then hecomes de-
energized.
The hand magnet is used in machine

shops for clearing chips and horings out of
the machincry or removing them from
parts of the work not easily accessible.
Dropped tools, bolts, boring bhars, etc, are
easily recovered with the aid of the magnet
from places from which it would be difh-
cult to fish them by ordinary means. The
weight of the hand-magnet is only 7%
pounds,

In shops where large quantities of brass
and iron filings accumulate the hand-mag-
net is useful since brass being non-mag-
netic is not attracted by the magnet, like
iron, thus enabling the two metals to be
separated by merely passing the magnet
through the mixed metals.

In foundries this magnet may be used to
pick up hot or awkwardly shaped castings;
smootli plates, which are sometimes diffi-
cult to secure a hold on when lyving on a
tlat surface, or for cleansing the moiding
sand of minute particles of metal.

Suspended with its two poles immersed
in the liquid, the magnet will attract to it-
self any particles of iron or steel which
it inay be desired to remove from the tubs
m which paints. glazes, chemicals. etc., are
mixed, Tt is also used for dipping can
covers, etc.

In the shipping department many hun-
dreds of nails are recovered daily by hand

Charles L. Austin; latitude 45:30:15,
longitude 122:42:30 west; limited
to correspondence on ships’ busi-
ness  with vessels entering and
leaving the port of Portland; con-
posite system, 150 per second; wave
lengths. 600 normal, 300 and 550
the second, operated by the North-
western  Electric Co., composite
system, 400 per second; longitude
122:11 west, latitude 45:32: wave
lengths, 600 normal, 300 and 1,700,
TFort Adams, R, 1., 123 miles range.
United States Army svstem, 500
per second; wave length 1,200
operated and controlled by United
States Signal Corps, War Depart-
ment. and used exclusively for
Government business. Marconi sta-
tion, at Jualin, Alaska, statistics not
available. .

Of the new ship stations, the
largest are the Ossipce and Talla-
poosa, each operated and controlled
hy the United States Coast Guard,
Treasury Department, with range
of 300 miles, and the Roosevelt,
operated and controlled by the Bu-
reau of I'isheries of the Depart-
ment of Commerce, with a similar
range. The Ossipee and Talla-
poosa are available for the general
public, with rates of 4 cents per
word, 40 cents minimum per radio-
gram,

The Bureau of Navigation has
now in the hands of the printer an
edtion of the “List of Radio Sta-
tions of the United States,” which
will be issued within a short time.
Inquiries should be sent to Superin-

Useful

Hand-Type Electro-Magnet for
and Other lron Picces.

Lifting Nails,

tendent of Documents, Washington, I. C.

Watch for wonderful article on “War-
fare in the Fuure” in next issue.
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from the sweepings. For work of this sort,
or for handi.ing nails, nuts, screws. etc., in
hardware stores the hand-magnet is par-
ticularly useful.
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Electric Spark Pictures

HE illustrations lhLerewith present
some new ideas on electric spark
pictures.

\While eleciric spark pictures, of course,
have been taken right along, our illustra-
tions presen: soImme

veloped will show a gray square or a gray
round spot. If, however, an object with
a relief such as a coin or similar metal
object is used, and the plate is developed,
subsequently, it will show faithfully ali

The philosophy of spark pictures is as
follows:

When a spark is made the electrical cur-
rent passes Letween the object and the
metallic plate underneath the photographic
plate, the three acting

modifications, and in
order to show our
readers liow there
p ctures are made, a
short treatise on the
subject will no: be
amiss. -An ordinary
spark picture is taken
as follows:

Any spark coil
from one quarter-
inch up to three
inches with a fast
vibrator should he
used. Connect one
lead of the secondary
termina; to a piece
of ttn foil or to a
piece of sheet metal
or metallic plate
which should be level,
Directly on top of
this, with the gelatine

side upwards, place
an ordinary photo-
graphic glass plate.

It goes without say-
ing that this opera-
tion must be carried
on in red light, or else
the photographic
plate wili be spoiled,
It is also necessary to
carefully blind with

Some Qut of the Ordinary Spark Pictures. (1)
(2} Steel Rule, (3" Electrotype of “*Wireless,.' (4) Zinc Line Cut of Arm and Hand.

Made from Electrotype of

like a condenser.

Wherever the metal
touches the plate
upon developing the
negative will show a
black spot at that
point. When the
negative is printed on
paper this process is,
of course, reversed,
and whatever is black
on the plate will be
wh.te on the paper
and vice versa.

The pictures as
shown in this article
were taken by -
Gernsback, and the
following explanation
is given, Up to thjs
time no pictures were
known to have been
taken of common
electrotvpes or zinc
cuts such as are used
for printing purposes,
and it occurred to
Mr. Gernsback that
good results might be
obtained if such
plates were used. The
itlustrations show the
result.

Fig. 1 shows an or-

Microphone,

black cloth the wvi-
brator of the spark coil so the white spark
will 1ot cast 1ght upon the plate.

When everything is ready. take the
metallic object which is to le prin.ed by

the details which the original ar:icle has.

\When making spark pictures it should
be remembered that a short spark only

should lie made. and should under no cir-

i |

dinary line cut, coppet
electrotype of a microphone which was
placed face down upon the plate. The re-
sult is clearly shown.

In Fig. 2 an ordinary three-inch steel
ruler was used, and in the original photo-
graph sll the details down to the division
of 1/64 of an inch were clearly shown.
These details and also the details of the
other three photographs have been lost in
the half-tone process by making the plate
for printing the illustrations in this maga-
zine."

Fig. 3 shows another copper clectrotype

Above:

Original Zinc (Line Cut) from Which
Spark Picture at Left Was Made.

At Left:

Beautiful Spark Photo Made from
Zinc Cut Shown at Right. Note Port’
Holes *“1lluminated’” by Spark Effect.

electricity and place it face down directly
on top of the photographic plate, so it is
in contact with the sensitized gelatine. If
the object is square or round without any
relief on its face, the negative when de-

cumstances last longer than a second. Just
starting the vibrator for a fraction of a
second will usually give hest results. Pic-
tures taken with more than two seconds
duration usually come out too black.
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with the word "wireless” on it.

Fig. 4 shows an ordinary zinc cut illus-
tration. This cut originally illustrated an
article on page 66, June issue of this maga-
zine. It shows much clearer in the orig-
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inal print. As will be seen, everything is
reversed, i.e, white is black and Dblack is
white.

The aurorae which show around the
illustrations are simply stray sparks dur-
ing the time the spark was made.

Fig. 5 shows a unique spark picture
made with the alove process, and tiiis also
was a zinc cut, and was originaily used
in the Llectrical Experimenter, page §2,
June issue. We reproduce the original cut
so it mayv he compared with the spark pic-
ture. It will be noted that a curious ef-
fect 1s produced, and attention is called
to the port holes which seem ligited up,
whereas in the original they only show as
points. The explanation is that these sharp
points when they made contact with the
plate blackened the latter at those points,
and when the print was made they, of
course, appcared in white, It will e seen
that the electrical spark reproduces every
detail of the picture down to the most
minute detail,

Half-tone cuts were tried but without
obtaining results for the reason that the
multitude of points which make printing
possible were too fine and too necar to-
gether and the resulting picture therefore
appeared simply as a blur,

NEW TALKING MACHINE UTIL
IZES COMPRESSED AIR
AMPLIFIER.

-

Fig. 2. Compact Etectric Prive for
Victrolas.
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taper tube leading to the horn, The tube is
finally conncected to a pneumnatic sound-hox.

The turntable of the nachine, which
holds the disc records. is in the present

AR PRESSURE
EQUALIZING TANK

Fig. 1, New Talking Machine with Com-

pressed Air Amplifier.

A new talking machine, which is known
as the “Auxctophone” and constituting one
of the well-known "Victor” line, is shown
in our il'ustration hcrewith at Fig. 1.

As at present supplied, the Auxetophone
constitutes an amplifying phonograph. It
utilizes regular disc records. the same a3
any talking machine of the “Vic-

style operated Ly a spring motor; but of
course it is readily fitted with an electric
motor drive.

The second illustration shows the latest
model  Vic:rola. equipped with electric
motor drive. This machine has no connec-
tion with the one aforementioned. known
as the Auxetophone. A very mneat and
readily accessib’e method of mounting the
electric .motor drive for the standard Vic-
trola is observed from the skeich, Fig. 2.
The top table-hoard. containing the record
holder or turntable, etc., swings on pivots.
as observed, so that the motor and its speed
governor, e‘c. hecome at once access.ble
for repairs. oiling and o:her attention by
simply pushing a hutton.
NEW TELEPHONE SET FOR

AVIATORS.

Our two illustrat'ons herewithh show a
new stvle telephone set, known as the
“Aero-Phone,” and particu’arlv  designed

205

interfered wi:h, due to the excessive noise
of the engine, etc.

These acro-phone sets utilize a regular
head-hand, specially made and carrying two
compact type watch case receivers, as oh-
served, These receivers are held against
arc ears by the spring head band, so that
practically all of the extraneous disturbing
noises are thoroughly excluded. The spring
tension, however, is so arranged that the
entire outhit is not in any way uncomfort-
able for the wcarer of the phone. Special
microphone transmitiers are provided with
soft rubher caps on each, strapped to the
chest at a point below the collar hone and
above the third rib.

In speaking the chest muscles transmit
the voice vibraitons to the transmitter, thus
enabling telephone conversation to he car-
ried on comfortably hetween the two oc-
cupants of the aeroplane. The microphone
1s thus not placed beforc the mouth.

The telephone receivers and transmitters
are connected by texible cords, which
terminate in a small plug. When the aviator
or passenger takes a seat the plug is in-

Aviator with Aero=Phone, Tatking Through
His Chest.

s rted in a jack mounted on the framework
of the aeroplane. The only hattery current

tor” type, and the sounds as given
forth from the records and
through the regular stylus needle
on the phonograph arm are caused
to interact on a special air valve
hooked up with a compressed air
tank, as illustration shows.

A compressed-a‘’r  blower is
driven hy an electric motor, as
perceived, and the machine is
equipped cither for direct or al-
ternating current, as the service
may require.

The motor is directly con-
nected to the Llower, which fur-
nishes air for the pneumatic
sound-Lox, in which the volume
of the sound is augmented or
amplified. An oil condenser is
mounted on top of the hlower, as
shown, which is connected by a

The Aero=Phone in Use.

requred is that furmished by
three regular dry cells, which will
previde continuous service for 110
hours withort any appreciable
l0ss of transmis-ion quality.

This perfected telephone set for
aeroplane use is of great inter-
est, part cularly for military aero-
nautical applications.

BRONX RADIO CLUB.

The club is composed of 11 en-
thusiastic 1embers, most of
whoimm have statious of their own,
Those wishing to further their
knowledge of the subject are in-
structed by the more advanced
membhers.

Otficers are as follows: M.
Haber, president; I1. Berlin, vice-
president; L. Brodie. secretary;
. Richter, treasurer; J. Smith,

flexible tube to an air-pressure
equalizirg tank. A flexible tube connects to
the top of the tank and lecads to a fhlter.
From the filter another tube leads off to the
taper-arm equipment, which includes the

and intended for the use of aviators. Its
express purpose 1s to permit the aviator
and his mechanician or passenger to talk to
cach other freely without being in any way
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business manager.

Commuumications from other clubs and
individuats should Dbe addressed to L.
Brocie, secretary, 132 DBoston Road,
Bronx, New York.
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Electricity and the Modern Automobile Torpedo

of modern warfare is the automobile

torpedo, a cigar-shaped shell con-
structed entirely of stecl. with an electro-
mechanical brain and carrymmg a high-
explosive guncotron charge.

This self-propelling demon is shown
at Fig. 1 with its clever devices for
steering and diving. It mensures ¥2 jeet
qug and 21 inches in diameter, with a
weight of one ton. This modern fighting

! MONG the most ingenious weapons

By Samuel Cohen

roscope herewith shown, is entirely driven
by clectricity, supplied by a small
turbo-dynamo set. The turbine itself 1s
operated by compressed air from the air
tlasks 6. This electrically operated gy-
roscope consists of an alternating current
induction motor, with its rotor and stator
12, while 13 is a gimbal ring. The gyro-
scope wheel acts upon a small crank lever
15, which is conmected to the control lever
16, operating the vertical rudders 21.

2 AtR FLASK OR RESERYOIR

200 |

SEFLNNES

- .

A
WAR HEAD

Fig. 1.

machine consists of tliree parts, viz, a
War Head, carrymg 250 pounds of high
explosive; the central Flask, charged with
compressed air at 2,250 pounds per square
inch, and an after-body or Tail, in winch
the propelling and controlling mechanisms
are enclosed,

The “war-head” (1), Fig. 1, differs from
the *“practice-lhead” and is used only m
actual fighting. Tt is loaded with a charge
of guncotton (2)

As is well known, a gyroscope will al-
ways attempt to maintain 1ts center of
gravity with respect to a certain point or
angle. That is to say, if we have a wheel
of any type revolving at very high speed
m a certamn position, with respect to its
axis of rotation, then any effort to change
the plane of this wheel, in so far as its
rotation is concerned, will be found to
cause considerable effort necessary in or-

SemisSectional View of Latest Type Automobile Torpedo.

with a “fixed rudder” or steering gear on
same, which shall cause this weapon to ab-
solutely maintain its natural course along
a straight line, as was previously intended
when discharging same.

Therefore when the torpedo shell is de-
flected from its course, even to a slight
degree, by tidal or wave currents, etc, it
will be maintained in practically a dead
straight course by the correcting action of
the electrically driven gyroscope

m AUDDER

AlR PIPE -

(C) Experimenter Pub. Co.

The rapidly revolving gyroscope ele-
ment 12 will, as seen from the foregoing
description, tend to rotate from in the same
axial plane as at the moment previous to
the deviation of the torpedo’s true course.
Hence the gyroscope will swing about, so
as to maintamn its original plane of rota-
tion, even though the hull of the torpedo
may be pointing several degrees off its true
course at the moment due to interfering

containing 25 per
cent, moisture, At
4 is the detonating
charge, which is
fired by the plunger
or stniking rod 3.
A safety pin is pro-
vided at the end of
the plunger, as de-
picted, this being
used for safety
when loading the
torpedo in the firing
tube,

The central flask
Or air reservoir
6 (Fig. 1) is corm-
Nected {0 the tyr-
bine through the
superheater 8 Thig
turbine ig connected
to a reducer gear 9
and then to the pro-
Peller shaft 10
which operates the
two  propellers 22,

lhese are ro-
tated in opposite dj-
rections. The power
de\'ellope(l by the
turbine is 110 horse-
power and the shaft
runs at 1,299
R._P.M.‘ enabling the
mssile to travel at
the rate of 35 10 40 |

Photo in Upper Left-Hand Corner Shows Modern

”

View Above Portrays Appearance of “Wake,
or Path, Through Water Taken by the Torpedo
as It Skims Over the Water at 40 Knots an
Hour.

Type Torpedo Being Discharged from Tor=
pedo Boat. The Cloud Results from the Com=
pressed Air Exhausting from the Torpedo.

Lower

Picture Depicts the Massi