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= £ believe that you will like this

number of The Electrical Ex-

perimenter. As will be noted,

the size has been increased

again, from 32 to 48 pages, a

50% increase of text matter.

No expense has been spared

toward making this issue as

perfect as we know how and you will agree with us
that it is a big improvement over former numbers.
You will find feature articles in the June num-
ber which you cannot find in any other magazine.
Our readers have come to know The Electrical
Experimenter for publishing new and important
things electrical, ahead of any other magazine, and

we believe that you will agree with us that the
manner in which we present the various articles
now cannot be much improved upon.

Unquestionably this magazine to-day is the
greatest electrical 1oc. worth in the country; its
48 large pages represent g6 pages of the ordinary
magazine size. The June number with its 123
illustrations and its Tog articles, excels a great
many 15¢. publications.

Nevertheless, we are far from satisfied ; it is our
ambition to regularly publish a magazine above
100 pages at 1oc, a copy. Will you help us in our
task?

First, we must satisfy vou by knowing just what
you would like us to publish. Our voting blank,
which we print elsewhere, helps you to decide

or

quickly ; we urge you strongly to use it, as it will
be an important factor toward making the maga-
zine after your own heart.

Second, if vou like this magazine tell your
friends about it, or, still better, when you send in
the voting blank. write the names of a few friends
interested in electricity on the reverse side. We
will promptly send them sample copies with our
compliments.

The July issue will have some very important
articles and you will also find in it some new in-
tensely interesting departments which we know
vou will welcome.

Beginning with the August issue we have a nice
surprise awaiting you: WATCH FOR IT!

Last, but not least, remember that the adver-
tisers of this magazine make it possible for us to
publish The Electrical Experimenter. Without
their support we could never increase the size nor
give vou the articles as we do now. Considering
this, the advertiser has a right to expect your
patronage; he deserves the same consideration as
the publishers; as a matter of fact, more so. For
this reason you should send for the advertisers’
literature, catalogs, etc., and you will find that it
pays vou to do so. Many of the catalogs and cir-
culars advertised contain valuable information, not
usually found in text-books. If you are interested
in this magazine, you cannot possibly fail to be
interested in our advertisers’ literature as well as
their products. THE PUBLISHERS.
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byl illustration, will convince you of their big
value.

If you will fill out the following coupon givinE
all the information requested, WE WIL
SUBMIT THE SIX VOLUMES FOR
EXAMINATION ON CONDITIONS NAMED

FREE EXAMINATION OFFER

Theo. Audel & Co., 72 5th Ave., New York
Please submit me for examination HAWKINS
ELECTRICAL GUIDES (Price $1 each.)
Ship at once, prepaid the 6 numbers; if
satisfactory I agree to send you $1 within seven
days and to further mail you $1 each month
until paid.

Signature ....... A Ay v e e

Oceupation ...

Business Address ......coeeieenssssasanannans

E.E

THE ELECTRICAL EXPERIMENTER

Practical Courses of Study

ELECTRICAL °*
ENGINEERING

T STy Sp——
Cobe Josesh Iﬁﬁ“r:r:‘ch School of Enginearing
T

T Dustimonp Wherse]. T b oot fow dermin offnd e g
iy of-

g = =
The men who get the big jobs are the

men who understand the principles of elec-
tricity and their application.

Our BElectrical Course teaches in plain,

simple language and with easy lessons how
to install and operate electrical machinery
and appliances.

These lessons in Practical Eleetricity

cover both .Direct and Alternating Currents,
high potential and high frequency currents,
and all that is necessary to become a pro-
ficient electrical engineer.

The Course completely covers the field of
practical electricity,
work, and tne following subjects, viz.: Prac-
tical Electricity, Alternating Currents Sim-
plified, The Electric Motor, Electric Wiring
and Practical Mathematics,

FREE .
large, clear type on fine quality of

and profusely illustrated, are furnishe
with this course.

including power-plant

Ten text-books, hand-

per

The instruction is made so clear that any

one can understand it, even though he has

but a limited education.

The success of this school is due to the
fact that we give the student only what he
should know in order to become competent,
and we do not waste his time and effort on

useless matter.
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that students who start now
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HAND DRILL No. 306
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tive ratchet, located on the crank handle,
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working in cramped corners or on a
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the chuck. The chuck is of the famous
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Solid steel frame. Cut gears with a
small steel working gear and steel idler
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workmanship in this drill is typical of
all tools of Millers Falls Make. Ask
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Talking Motion Pictures and Selenium

N the present-day talking motion pic-
I ture systems, use is made of simultane-
ously recording and reproducing ani-
mated objects and sounds, by means
of combining the motion picture machine

By Samuel Wein

instance as the recording or reproducing
pin of the phonograph, because the fric-
tion caused between the two hard sub-
stances itself creates vibration or sound
waves which accompany, vary or modify,

is that if the operator either neglectfully
or wilfully tears or cuts out a piece of the
film which constitutes the movements or
actions, the result would be that a certain
amount of action or movement is missing,

and the phonograph-
The success attained
thereby is of very
little practical 1m-
portance, owing to
the difficulty of en-
suring perfect syn-
chronism. Another
method recently
patented was to re-
cord the sound
waves from the
needle of the phono-
graphic “sound box”
on the same film
with the motion
pictures; the suc-
cess attained in this
method is of no
value at all on ac-
count of the fact
that duplicates were
impossible to make
and not only that,
but that the film in
order to reproduce
the sounds there-
from must be a
little thicker than
what it is; other-
wise the sounds will
not be reproduced
successfully.

It is essential to
the correct repro-

but, the equivalent
in sounds would
still be in the pho-
nographic record,
thus showing the
device would soon
be put out of syn-
chronism at this

point. ]
In order to avoid
this and to insure

correct synchronism
the late Dr. Ernest
Ruhmer of Germany
(see Scientific
American, July 20,
1901) already in
1901, in his experi-
ments with the “pho-
tographophone.”
was the first to sug-
gest that the “move-
ments and sounds
must be recorded
(photographically)
simultaneously, on
the same photo-
graphic film.”

For the purpose
of collecting or re-
ceiving the sound
waves, a sensitive
telephone trans-
mitter is employed
to transmit the

duction of the move-
ments of the per-
sons or objec's in combination with the
sound waves, that the simultancous move-
ments and sounds should be recorded and
reproduced simultaneously in exact syn-
chronism and that the sound waves which
constitute the sounds should not suffer any
variation in the process of recording and
reproduction, but should be recorded and
reproduced without the introduction or ac-
companiment of any other sound waves.
It is obvious, therefore, that no true
record or reproduction of the sound waves
could be made by any mechanical pracess
or means in which a hard substance neces-
sary to make the impression comes in con~
. tact with another hard substance, such for

Fig. 2. How the Vuigg ant: Picture, Photographed on the Same Film, Are Projected in the
eater.

At Right: Strip of Double Record Film.

the sound waves which it is desired to
record and reproduce. These are recorded
and reproduced with the latter, proving
detrimental to their true acoustic reproduc-
tion, The record, therefore, must be taken
or produced without any contact between
the medium causzd to vibrate by the sound
waves and the record or recording sub-
stance. It is further obvious that if the
impressions of the movements and sounds
were recorded separately on separate rec-
ords, the movements and sounds would be
liable to vary in point of time and fail to
synchronize with each other.

Another disadvantage of the present day
talking motion picture machines or systems

sound waves elec-
trically (in the

-usual manner) from the place where the

sounds originate to the motion picture
camera; which has a source of light so
arranged that it will vary in degrees as
to area, quantity, intensity and correspond-
ing effect of light and shade, proportioned
to their period and amplitude, simultane-
ously with the recording photographically
of the successive movements of the objects
on the same film, as outlined in Fig. 1. Fig.

.2 shows voice waves thus photographed on

the strip of film alongside of the picture
space,

When such a film record is obtained, it
is reproduced by causing light to pass
through that portion of the film contain-
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ing the picture record of the siiccessive
movements, and so project them on to a
screen, and also simultaneously cause light
to pass through that portion of the film,

Fig. 1. Schematic Layout of Talking Picture
Arrangement.

containing the photographic sound record,
and thence onto a selenium cell, which is
connected in series with a battery and a
loud speaking telephone receiver.

In the diagram of this whole arrange-
ment, fig. 1, the film unwinds down through
the lense barrel and intermittent feed
mechanism 5, 6, 7, idlers 3, 4, 8 etc, and
also through the sound registering parts
11, 12, 13 etc. When the moving subject
is photographed befcre the lense 7, the
accompanying sounds as voices, music,
et cetera, are picked up by a battery of
microphones “T,” and transmitted electric-
ally over the circuit to a lamp circuit 11,
This lamp is a straight filament “Radox”
or “Line-o-lite” bulb, subject to voice con-
trol by the microphone “T” variations in
resistance; R is a resistance, I an induct-
ance and C a choke coil.

Every changing sound causes the micro-
phones T, to affect the brilliancy of the
“Radox” lamp. These light variations rep-
resenting the voice are photographed
through a small slit in a screen 13 on to
the moving film. The film must pass stead-
ily by this slit and not with an intermittent

Fig. 3. Showing How the Voice Can Control
Gas Flame.

motion, suitable propelling devices being
used, of course.

After the sound is recorded the film is
developed, fixed, and a print is made in
the usual manner. It is then placed in a
projecting machine with a selenium cell
placed as shown at 16, connected in series
with ‘a source of current 17, and a loud
‘speaking telephone receiver 18. The steady
light from a lamp is thrown against the
film through slit 13, and the voice wave

THE EDISON LABORATORY AND
THE BRAINS BEHIND IT.

One can hardly imagine the great variety
of wonderful inventions that have been de-
veloped in this small red brick building
partly covered with creeping ivy. Thomas
A. Edison, “prince of wizards,” has spent
many years and fabulous sums of money in
perfecting his hundreds of inventions,
some of which are more or less familiar to
all of us.

The photograph herewith shows a recent
likeness of Mr. Edison and his large labo-
ratory situated at West Orange, N. J. Be-
hind the large front windows is the won-
derful library. It is in this library where
Mr. Edison is encircled by thousands of
books of every conceivable nature when
looking up data for experiments.

Various departments are distributed
throughout the laboratory building, such as
the chemical department, where thousands
of chemical reactions are critically studied;
also the electrical, mechanical and research
departments. It is in the latter depart-
ment where Mr, Edison himself keeps con-
tinually busy. Every facility is afforded for
thorough research in any branch of elec-
trical engineering, and a staff of technical

Below: The

“Prince of
. L]
Electrical Wonderful
oy Edison
Wizards,
Laboratory
Thomas A.
at East
Edison.

Orange, N. J.

experts are kept busy at all times, delving
into the never-ceasing wonders of Dame
Nature’s secrets, under the guidance of the
master mind.

bands of light and dark tones cause vary-
ing degrees of light to reach the selenium
cell 16. Hence tae cell has a constantly
changing resistance, which is electrically
communicated to the loud talkers 18, placed
around the theater.

This loud-speaking telephone receiver is
built on a new principle employing com-
pressed air.

The usual method of recording photo-
graphically the voice on a moving film or
plate is by means of a manometric capsule
flame. This is arranged as per fig. 3,
where an acetylene gas column in cham-
ber B, is caused to vibrate by the varying
electric current passing through the mag-
net coils E, controlled by a microphone F
and battery G. This system has consider-
able promise for the future and opens up a
wonderful field for experimenters.

For the last month radio amateurs and
experimenters about New York have been
greatly puzzled when listening to the pow-
erful signals flashed off and on, the pitch
of them being quite out of the ordinary.
These signals are transmitted by the new
Marconi Wireless Telephone at Wana-
maker’s, New York.

June, 1915
THE ELECTRO MAGNET, PAST

AND PRESENT.,

It is now 95 years since the discovery
of the magnetic field which surrounds a

Modern Type Electro=Magnet Lifting Pig Iron
irom Freight Car.

conductor carrying an electric current. This
was discovered in 1820 by Oersted, of
Copenhagen, Denmark. We are herewith
presenting an illustration of the first small
electro-magnet, which was made by Fara-
day. Such electro-magnets were difficult to
make, of course, in the early days, as the
copper wire had to be insulated bv hand
or else specially made up in a hand spinning
device. The other photograph shows the
latest lifting magnet which is widely use:l
by large iron foundries for transporting
pig iron from one place to another, unload-
iag freight cars and the like.

Powerful electro-magnets are often util-
ized in lifting submerged iron bodies, such:
as parts of machinery, barrels of nails, etc.,
lost in steamer wrecks.

The present electric lighting system de-
pends entirely upon the electro-magnets in.
the electro-dynamic machine, driven, of
course, by a prime mover, such as a steam:
engine, etc. Practically the entire  elec-

Early Type of Electro-Magnet Such as Used
by Faraday.

trical industry is based upon Oersted’s
epoch-making discovery.

One should always speak of the electro-
motive-force between two
points; never of the E. M. F. in a circuit,
except when one is speaking of an induced
E. M, F. or voltage.
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The Role of Electricity in Film Plays

PHOTO-PLAYS of modern vintage are

at last realizing the wonderful possi-
bilities of scientific accomplishments, such
as “wireless,” in making their stories of
more than ordinary or passing interest.
Notably are these scientific facts utilized in
weaving the story and portrayal of Pathé
Brothers’ The Exploits of Elaine and the
Universab feature film play, The Black Box.
These films are perhaps more highly scien-
tific in a popular way than anything pro-
duced heretofore.

That thousands of
dollars should have
been invested in pro-
ducing them brings
to mind the trite old
adage that “truth is
stranger than fic-
tion.” This has been
proven so time and
again, but never|§
more forcibly per- |}
haps than in the film
stories that we are|f
now favored —with, i
particularly those
above mentioned.

We show here-
with several-illustra- |
tions of the more|jl
interesting critical
moments from these [
two film master-|§
pieces. At Fig. 1 is|#i
seen one of the [§
greatest  electrical
devices ever per-
fected in use. It is
the ‘“electrical re-
suscitator,” invented
by Dr. Le Due, of
the Nantes Ecole de
Medicine, France,
and which machine
actually brought a
girl back to life re-
cently out on the
Pacific Coast after
physicians had said
taat she had been
dead for half an
hour. Arnold Daly,
“the scientific de-
tective,” is shown
manipulating t h e
switchboard, while the patient is “Elaine”
in the person of Miss Pearl White.

In the photo at Fig. 2 the “scientific de-
tective” is again seen (wearing a beard),
and here the marvelous Poulsen telegra-
phone, the electrical instrument that records
speech on a tiny moving steel wire, is being
connected to the rear of a telephone switch-
board. The detective and his assistant then
leave the telegraphone installed for a few
hours, the telephone conversation between
the conspirators meanwhile being faithfully
recorded by the instrument. Afterward the

By H. Winfield Secor

instrument and its important message are
removed and in his laboratory “Craig Ken-
nedy” reproduces the voice record and at
once gleans the conspirators’ intentions.
Many more wonderful electrical devices
are incorporated in The Exploits of Elaine.
One of these little known devices is the
selenium cell, which changes its electrical
resistance when exposed to light. The strip
of film reproduced at Fig. 2A shows the
well-known E. I. Co. selenium cell with
polarized relay, bell and battery used in

the Pathé feature film. The flash of a
pistol in the conspirator’s house lowers the
resistance of the selenium cell on the lapel
of “Craig Kennedy's” coat, and transmits
its signal over a wire passing through a
window to the police who are waiting to
raid the conspirators.

Turning to the newer film release called
The Black Box, it may be said that here
many of the scientific possibilities not just
vet perfected for our every-day use are
portrayed in the mysterious tale it depicts
so perfectly on the screen. At Fig. 3 the

leading characters are observed receiving
a wireless message by the ever-changing
short and long sparks on the front of the
switchboard. Of course, this is somewhat
fantastic, as wireless signals are extremely
small currents and invariably interpreted
through the medium of a set of sensitive
telephone receivers. However, to lend
more charm and life to the film story, the
sparks “coming in” are undoubtedly mucH
more efficacious in their effect on the lay
audience, S e :

Fig. zA.

Above: The Selenium
Cell Outfit in “Ex-
ploits of Elaine™
Film.

The Latest Film Plays
Are Using - Exten-
sively, Appliéd Scien~
tific Apparatus and
Methods.

Fig. 1. Shows Miss
Pearl White in “Ex-
ploits of Elaine,”
Being Resuscitated

by Electricity. Fig.
2. The Telegraph=
one in Use. Fig.
3. Receiving Wire=
less Messages by
Code ‘“‘Sparks,” and
Fig. 4. Seeing by
Wire or the Tele=
phot.”

The important moment depicted in Fig. 4
embodies the ultra-scientific achievement of
“seeing over a wire” as yet to be perfected,
but which has experimentally been verified
on a small scale by Herr Ruhmer, of Ger-
many, and others. The picture materialized
or reproduced from a distance’ over an
electrical wire appears on the rapidly rotat-
ing disc, seen on the front of the switch-
board at the left of the photograph.

Truly, the “movies” are becoming more
educational every day.

THE ATOM.

Sir William Ctfookes recently said, “We
are on the brink of striking developments
in our knowledge of the structure of the
elusive atom.” An expressive phrase is the
“elusive atom,” for every attempt to dis-
cover it has been to chase it further into
the darkness. When Sir William says
“on the brink” he means that point in the
chase where mechanical means have done
their best and material definitions no long-
er apply. Just over that brink is something
besides matter. It is force or spirit, and
all one can know of it is its testimony in
termg of light, heat or electricity.

It has long been suspected that matter

is a mode of motion, and now the elusive
atom will be called upon to substantiate it.
That is the purpose of science today. Sup-
pose it succeeds and this whole universe is
only an expression of power, what affect
is that going to have upon our philosophy,
our theology and human destiny itself? If
man is only a little bunch of electricity,
what is going to become of that electricity
when he is no more? Since force is in-
destructible it is a very interesting ques-
tiom.

A 50-watt tungsten lamp costs one-half
cent per hour to burn, with current cost
of 10 cents a kilowatt-hour.

NOVEL A. C. FAN MOTOR.

A new alternating current fan has made
its appearance in which variation of speed”
is obtained not by means of a rheostat, but:
by rotating the windings of the fan. The!
advantage of this is that the fan may be’
started at any position of the winding with-
out danger of burning out by merely opef-
ating a push button. The energy that is
consumed by the fan varies with its speed.
When this fan is operating ‘at full
speed it takes 24 watts, and at the lower
speed it consumes about 7 watts,’

One mechanical horsepower (H, P.) is
equal to 33,000 foot pounds. i
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The Work of the Electrical Testing L.aboratories

The rapid development of the electrical
industry has made necessary the solving of
a great many electrical problems. To meet

been
formed in New York State for the pur-
pose of making electrical tests and solving

this condition a corporation has

electrical problems. With the growth of
the industry these activities have expanded
until at the present time the Electrical
Testing Laboratories, Inc, is completely
equipped and has assembled a staft thor-
oughly experienced in electrical, photo-
metrical and physical tests. The following
photographs indicate some of the work car-
ried on at the Laboratories.

Fig. 1 shows a large high tension trans-
mission line insulator under an artificial
rain test. This test is made to determine
the performance of the insulator when ex-
posed to heavy rain and wind conditions of
weather, so as to determine how it will
operate under the most unfavorable condi-
tions which it may be called upon to with-
stand., This insulator is being tested to
determine the point at which an arc will
form around the insulator. In this case it
is about 130,000 volts. Water is applied in
a fine spray from nozzles at an angle of 45
degrees from the plane of the insulator,
the amount of precipitation being one inch
in five minutes. Many such insulators are
purchased subject to the Laboratories’ in-
spections and tests, the Laboratories’ in-
spectors being sent to the insulator factories
to make the tests in order to facilitate ship-
ment. At this time over 750,000 insulators
have been submitted to the Laboratories’
tests.

Fig. 2 shows two generators giving a
current having a pure sine wave shape.
They are known as Vreeland sine wave
oscillators and are used in testing at tele-
phonic frequencies. The two machines are
of similar construction, consisting of a
mercury vapor tube so connected to con-
densers and inductance coils that the im-

pressed direct current is transformed into
a high frequency alternating current. These
inductance coils are the two parallel coils
at the back as seen in the picture. The
third coil in front is the secondary coil
from which the current is taken. The
range of frequencies for the two machines
as shown is 120 to 3,000 cycles per second.
Other frequencies can be obtained by vary-
ing the condenser or by inserting other in-
ductance coils.

At Fig, 3 is shown the method of test-
ing electricians’ rubber gloves. For this

Vreeland High Fr v Mer=

Left: Fig. 2.
cury Arc Generators.

Fig. 3. Testing Electricians’ Gloves
Under Several Times the Voltage
They Are Rated At.

Left: Fig. 1. Rain Test of High Tension
Insulator. Note Arc and Brush
Discharge to Pin.

test the gloves are filled with water and
immersed in a pan of water, one terminal
being connected to' the water inside the
glove and the other terminal to the pan.
The gloves are tested at various electrical
pressures, depending upon the service
which they are expected to perform. The
gloves shown in the picture were tested at
10,000 volts for five minutes. In this test
the electrical pressure is great enough to
puncture the glove in any part which is de-
fective. Tests of rubber gloves are, of
course, vitally important, as the safety of
the wiremen who must work on live cir-
cuits is on of the first considerations.

The photographs shown merely indicate
three of the activities of these wonderfully
well-equipped laboratories. There are hun-
dreds of tests made by this company which
might be described in the same way if the
space would permit. The foregoing is
given as a sample of the kind of service
performed.

ST T T L L

LAST CALL

Beginmng with July 1st the sub-
scription price of THE ELECTRI-
CAL EXPERIMENTER goes to
$1.00. It is to your interest to sub-
scribe now while the price is so low.

THE ELECTRICAL EXPERI-
MENTER 1is the greatest value to-
day in Electrical Literature. If you
intend to subscribe to it, do it now.
One year, 50 cents; 2 years for
$1.00, 3 wyears for $150. 5 VEARS
for $2.00. (Foreign postage to be
added.)
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prehend the operation.
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CATCHING FLIES

BY ELEC-
TRICITY.

Think of it! 5,598,720,000,000 is the nor-
mal number of flies a single fly will pro-
duce from April 15 to September 10, ac-
cording to the official statement of Dr, L.
0. Howard, U. S. Government expert.

The electrically driven suction fan and
cage here portrayed has been especially de-
signed to meet a long felt want and is be-
sides economical to operate.

By looking at the illustration one not
familiar with a suction fan can easily com-
A powerful suc-
tion fan is attached to the motor and the
air, dust or insects that may be drawn into
this fan are blown into a steel cage. Vari-
ous types of mouthpieces are furnished with
this machine, and extensions of 2-inch pipe
can be made in any direction to
catch flies, dirt or insects.

The feature of the sponge that
is added to this enables one to pu-
trify the atmosphere by water, a lit-
tle drip cup at the top of the cage,
which moistens the sponge, makes
the sponge absorb the dirt in the
atmosphere. The cage is easily re-
moved. The light attached to the
stand is for the purpose of attract-
ing insects at night time, the mirror
is placed in pos.tion with removable
clasps; during the day time any
sweet material placed at the
openings will attract the flies. It
is necessary to provide bait to at-
tract flies. Banana oil or banana
peel, stale beer or molasses attracts.

It can be set in out of the way places
and pipe connections made, or it can be set
where most flies or insects accumulate.
The machine weighs approximately 30
pounds and is thus portable and very easily
moved from place to place. It consumes
as much power as a 16 candle power car-

bon lamp.
_The value of this machine to commis-
sion men, butchers, restaurants, bakers,

slaughter houses and, in fact, any place
accumulate

where flies cannot be esti-

mated.

Electrical Machine That Attracts and Catches
the Terrible Fly.,

The D., L. & W. R. R. recently conducted
successful wireless telephone tests between
a moving trains and station set, over a
range of 63 miles, in mountainous country.
Regular business made up the messages.

The average person is equivalent to 1/7
of a horsepower, as demonstrated by
actual laboratory tests.
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An Interview With Nikola Tesla, Electrical Wizard

HERE is no doubt about it—your
heart does beat faster when you are
about to meet a famous electrical
scientist, one of the foremost in

T

the world. Before you go you don’t think
It didn't beat a second faster when

50.

vou entered the outer office, perhaps; but
as 1 stood on the threshhold of the big
waiting room where Mr. Nikola Tesla does
his day’s work my mnerves were highly
strung. Why? Why hadn't 1 felt like
this when I had talked to other great in-
ventors and scientists? I had been im-
pressed, truly, by these men, but not to any
such extent as when I entered the room
where the master electrical wizard lives;
he who has produced electrical discharges
resembling lightning bolts. ;
After a few minutes, I was ushered
into the presence of Mr. Nikola Tesla, who
stood in the corner of the room awaiting
me. 1 asked him regarding his latest
achievements, but Mr. Tesla only smiled
and told me first of some of his experi-
ences some years ago, when he produced
some of the largest electrical discharges
ever attempted by man. He spoke of some
of his wonderful experiments with high
frequency currents at high potentials,
which he made in 1899. The photograph
Fig. 1, herewith shown, is one of the large
Tesla apparatus for the production of very
high frequency, high tension currents. This
apparatus was built in 1899 for his plant
at Colorado Springs. At this plant and in
the same year he made a number of valu-
able discoveries. Among these was one
on which a patent was recently granted to
him. This patent covers the method of

By Samuel Cohen

production of extra large electrical dis-
charges, such as here shown.

This display of sparks will be the more
appreciated when it is stated that the
streamers from end to end measure 70

‘feet and the current leaping into the air is

e

Top Photo Shows Largest Sparks Ever Produced

Man. Mr. Tesla is Seen Sitting. Seventy
Feet Across Spark Streamers. Lower Photo.
Mr. Tesla and His Marvelous Wireless Light.

800 amperes, with a maximum potential of
12,000,000 volts. The power supplied to this
machine was 300 kilowatts. These volt-
ages are high enough, but Mr, Tesla de-
signed larger apparatus capable of reach-
ing a tension of 100,000,000 volts. A ma-

power.

chine of such power must be handled. with
the utmost care, as the slightest careless-
ness may kill the experimenter; even if he
were at a considerable distance from the
machine. Mr. Tesla stated that he had had
several narrow escapes while experiment-

ing in 1899, caused by “balls of fire” strik-
ing out into the atmosphere.

The metal balls of the coil here shown
are 80 cm. in diameter, The current oscil-
lates at a frequency of 75,000 cycles per
second. Some of these discharges were
two and one-half times as large as com-
mon lightning discharges, and they could
be heard twelve miles away from the ap-
paratus. Mr. Tesla is observed seated and
reading one of Faraday’s scientific books.

This remarkable man has spent a fabu-
lous amount of time and money in per-
fecting his apparatus for the transmission
of electrical energy without the aid of any
wires. The smaller photo, Fig. 2, shows
Mr. Tesla holding in his hands a 14-inch
glass bulb, which is highly exhausted and
containing a drop of mercury. The elec-
trical power received by this tube is ob-
tained from a loop of wire located behind
the screen, which is supplied with an ultra-
high frequency current. The tube was not
connected in any way to the apparatus.
As soon as the current was sent through
the wire loop a high potential current was
induced in the bulb, which vaporized the
drop of mercury, causing it to give forth
a blinding light of thousands of candle-
The photograph was taken by the
light of this tube, with an instantaneous
or snap-shot exposure. 'Mr. Tesla has a

(Continued on page 45))
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Baron Miinchhausen’s New Scientific Adventures

in a bad night after
my first wireless

ICONFESS that T put

By Hugo Gernsback

whom to converse?”
For two reasons: The
first being that I knew

—_—

telephone talk with
the Baron on that memo-
rable December night.
My dreams were wild
and fearsome and I
awoke at frequent inter-
vals bathed in perspira-
tion. The whole thing
was §0 uncanny, so pre-
posterous, that when I
finally awoke the next
morning I began to real-

Baron Miinchhausen.
serial of the year.

OU will chuckle with glee over the latest exploits of
This is no doubt the scientific
It accomplishes something unusual, it
amuses while it instructs you. And by the way: just WHAT
makes an apple fall from a tree ? And what do you know about
the mysteries of Gravity? The wily Baron will tell you.

you to be a truthful in-
dividual, the same as my-
self, far - famed and
known as such in your
country. The second rea-
son is because I 'could
hear your wireless sig-
nals, right here on the
moon, proving to me that
you were probably the
only one with whom 1
might converse on Eartl.
My judgment, as usual,

ly doubt if the whole
thing had not been a
wild, extravagant dream,

As yet I had not told
anyone about Miinch-
hausen for fear of in-
evitable ridicule, so when noon came
around I had become thoroughly convinced
that | had dreamt the whole thing from
beginning to end. But when I sat down to
lunch and my elder brother asked me
why I had knocked him down on the stairs
on his return from the lodge the night be-
fore, I knew that the episode was not a
dream after all. So I told my people of
my experience and recited my conversation
with Mr. Miinchhausen, They did not wax
very enthusiastic as the story proceeded.
When [ had finished, my father took a deep
breath, gave me a queer look and tapped
his forehead w'th his index finger. That
was the extent of his comment. He then
gave vent to a disgusted snort and started
with the soup.

My vounger brother sung to the tune of
“Apple-blossom time in Normandy”:

“When the Nuts are getting ripe in
Squirreltown !”

My older brother remarked casually that
he had read not so long ago about an emi-
nent Eastern doctor who found that strong
w reless waves had the peculiar property
of producing little explosions inside of the
brain. A coherer action, as it were. This
he said produced what the doctor termed
a “wireless brainstorm!”

“A rather dangerous disease, closely re-
sembling hydrophobia,” my brotaer re-
inarked, before attack'ng his stew.

The rest of my family all made similar in-
telligent comments, and as the case proved
hopeless, I kept quiet and said nothing.

That evening, however, shortly before
11 o'clock I summoned the yawning, ob-
streperous members of my family to the
wireless room and installed on everyone's
head a wireless telephone headset, which
fatter were connected to my own trusty
receivers. I then told my little audience to
watch the clock and be prepared to listen
to the most remarkable discourse ever held
between two humans. Nor did I disappoint
my audience. The clock had hardly fin-
ished striking the eleventh hour, when the
(to me) familiar high-pitched screaming
sound was heard again, and a few seconds
fater Miinchhausen’s voice vibrated power-
fully in my own, as well as my au ience’s
receivers:

“Good evening, my son,” he said in his
sepulchral voice, “I trust you have had
pleasant dreams and that last night's ex-
perience has not disturbed you too much.”

I hastened to reply that I was doing
nicely, but that T found it difficult of per-
suading my doubting Thomases that his
Fxcellency had really come hback to life.
At this Miinchhausen laughed heartily and
said he had expected that much. He added
that if further proofs were wanted, he would
be happy to give another lunar exhibition.
He volunteered in addition to sweep the

Copyright, 1915, by H. Gernsback.

How Miinchhausen and the Allies took Berlin

moon’s dark quarter in any color we de-
sired this very night, in order to convince
even the most skeptical that his return was
not a hoax. I could tell by the faces of
my hearers that they were beginning to be-
come impressed. A vote of the audience
held right then and there determined tne
color to be green. I transmitted this in-
telligence at once to the Baron, whereupon
he promised to light up the invisible dark
quarter of the moon in a green phosphor-
escence for the duration of 20 seconds,
beginning at 11.30 p. m. He added that our
conversation was to be resumed after the
“performance.”

We thereupon repaired to the roof of the
house, everybody keyed to the highest ex-
citement by this time.

1 will not go into lengthy details; suf-
fice it to say that, true to his word, at
exactly 11:30 p. m. Miinchhausen swept
the dark part of the moon’s surface with
an immense shaft of a green phosphores-
cence, similar to the exhibition he had giv-
en to me the night before. If anything, the
light shaft was more powerful; this, how-
ever, might have been due to the earth’s
atmosphere Dbeing clearer than on the pre-
vious night.

I need not go to the trouble of explain-
ing that every one of my family was thor-
oughly convinced. All were silent and
awe-struck, and all were as ready as my-
self to believe anything that Miinchhausen
might say, and I assure you I was con-
vinced throughout.

After the exhibition we resumed our
seats in the wireless room, and I suggested
that my brother take stenographic notes
of the conversation, he being an expert
stenographer, having been a reporter on
the New York Times for five years.

I may add, therefore, that all conversa-
tions between Baron Minchhausen and
myself, which I shall publish hereafter, are
exactly as stated, taken from my brother’s
stenographic reports. The original notes
are open to anyone doubting their truth.

After we had all been seated and the
excitement had cooled down somewhat, I
started my generator, tuned to 80,000
meters wave length, and spoke into the
transmitter before me:

“Your Excellency, are you there?”

“Yes, indeed, my dear boy,” it came back
in encouraging tones; “now 1 suppose I
will be bombarded with ‘42-centimeter’
questions for the rest of the evening !
What? Let it be known, therefore, that
Baron Miinchhausen is, as usual, ready for
all emergencies. Pray, proceed!”

“Thank you, indeed,” I responded, grate-
fully: “you are taking a load off my mind,
for 1 certainly have quite a few questions
for you. My first question, most naturally,
is, ‘How came you to select me with

All rights reserved.

proved correct.”

“Thank you for the
compliment,” I replied.
“Now for my most im-
] portant question: ‘How
on Earth have you ever landed on the
Moon, and why?"”

The Baron laughed outright at my pun,
and proceeded:

“That’s a rather long-winded story, but
I will try to explain. r

“As I told you last night, when I came
back to life, I had found myself in my old
secret room. After my visit to the Mayor
I returned to this room and proceeded to
remove my treasure of 10,000 gold ducats
which I had intended to take with me on
my contemplated secret flight 110 years ago.
It seems taat instinct prompted me to ex-
change this currency for paper money at
a local bank, that very day. A lucky thing
for me, as you will see shortly. You will
believe me when I state that 1 slept easier
that night, with those 20,000 ducats, ex-
changed into modern thousand mark bills,
tucked away securely in my ancient wallet,
under my pillow.”

“But, your Excellency,” I broke in, *did
you not say a minute ago that there were
but 10,000 ducats?”

“H-m. That's correct,” chuckled the
Baron, “but, my dear boy, you seem to
forget entirely that gold ducats of the
vintage of 1790 sell at a very high premium
to-day, on account of the great scarcity of
these coins! As a matter of fact, if I had -
peddled these coins to coin dealers and
private coin collectors, I have not the least
of doubts that I could have realized a great
deal more. .

“The next mornng [ was awakened by
a fearful racket. It seems that word had
traveled around that I was back to life,
and my enthusiastic townspeople were bent
on celebrating my return in a befitting
manner. There were about ten brass bands
in front of my house, and I estimate that at
least three-quarters of the population
were assembled around the bands waiting
to see me. I dressed hurriedly and stepped
out on the balcony, greeted with deafen-
ing ‘Hochs! ‘Vivat Miinchhausen’ and
‘Lang soll er leben. Then someone yelled
for a speech, to which I responded, deliv-
ering a befitting address for the occasion.
I had hardly finished when two ladders
were leaned against my balcony and two
enthused ‘Corps Studenien’ had carried
me bodily down into a gala automobile,
bedecked gaily with bunting. One of the
students, in full dress, took his seat at the
steering wheel, while ten others, also in full
dress, started to pull the automobile in a
triumphant entry through the city,

“Tt was indeed a strauge cortege, and
vou will find a full report of it in the
German daily press of September the 30th,
1907. The town was decorated with flags
from end to end in a most elaborate man-
ner, and after a wonderful day full of
speeches and all kinds of honors bestowed
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upon me the' day was befittingly closed
with a tremendous illumination and ex-
quisite fireworks. The next few days were
crowded with hundreds of interviews to
the press and w.th private individuals,
while attention and kindness were show-
ered over me unendingly. I tried hard to
absorb all the new customs, and I had to
ask numerous questions in order to become
acquainted with all the strange things I
met at every hand. As usual, my well-
known versatility carried me through
everything successfully, and it took me
less than a week of concentrated study to
become a fully up-to-date man.

“There was only one point on which I
remained obdurate. This was my attire,
I refused to clothe myself in modern
clothes. I refused to put my beloved lower
extremities into those foolish, modern,
overgrown sleeves which you call trousers,
nor could 1 see a single good reason for
wearing those unsightly sacks which you
call coats. Neither did close-cropped hair,
which destroys the individuality of man,
appeal to me in the least, nor, for that
matter, those fantastic straw-stalk dishes
which you call straw hats. Accordingly I
stuck to my style of dressing, although I
-confess I had considerable difficulty in find-
ing a tailor and a hatter who could accom-
modate me.

“Alas! my triumph was short lived. I
told you already that before I had begun
my century-long sleep I had' committed a
certain political offense against the then
reigning authorities. You would naturally
think that after a'lapse of 100 years most
any kind of political offense would be for-
gotten and outlawed. Not so in my dear
fatherland. In Germany a political offense
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‘green wagon' and hustled to the local jail,
there to await trial for my political wrongs
committed 110 years ago. So does Prus-
sia treat its famous mend Luckily for me
that I carried my money in the folds of
my high boots, for if I had not, they cer-
tainly would have found it. So you see
ancient dress has its advantages.

“I stayed for two days in that prison,
and I confess that I do not know what
would have become of me had it not been
for my many sympathizers and admirers.
To the credit of the German people’s fair-
mindedness, distinguished from German
officialdom, let me state that I owe my re-
lease. For at the end of two days, in the
middle of the night, some 30 masked
young men, all admirers of mine, rushed
into the prison and overpowered the keep-
ers and attendants, and I was put in a large
automobile and rushed away in the dead
of a moonless night. I was quickly con-
ducted to a small town, where I lived in
disguise for some weeks.

“Subsequently I made my way to the
Dutch frontier, where I breathed easier,
for I knew that 1 was safe from all danger
here. The next day found me in Paris,
where 1 settled down in one of the sub-
urbs, with deep bitterness in m¥ heart
against official as well as officious Prussia.

“For the next few years I traveled ex-
tensively in Europe and America, as well
as the rest of the world (with the excep-
tion of Germany), and in the course of
my travels I had a great many adventures,
which I hope it will be my pleasure to
relate to you in the near future. Return-
ing to Paris in 1910, my mind, which had
always been of a scientific bend, turned
to the study of electricity and chemistry, as
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last was my long hoped for chance to get
even with Prussia against whom I had
nursed a growing hate during the past
few years. My ‘“révanche’ was at hand.

“The war had not been in progress for
two days when I received an urgent call
from my friend President Poincaré, of
the French Republic. [ called at once at
the palace and was greeted cordially by
the President, who shook me warmly by
the hand. Only one other person was
present, namely, General Joffre, chief of
the French army, whom I had known inti-
mately for the past few years. He also
welcomed me and patted me affectionately
on the back. I could see by the expres-
sion on their faces that some very serious
business was to be transacted, and I did
not find myself mistaken.

“‘Monsieur le DBaron, the President
began in a businesslike manner, ‘irom our
past acquaintance I know you to be on
our side, despite the fact that you are a
born Prussian. Am I correct in my as-
sumption ?

““Yes, Monsieur le Président; I replied
fervently, ‘it was my misfortune to be
born in Prussia, but I assure you that
there is to-day no more ardent, patriotic.
Frenchman in France than myself. Down
with the tyrant Prussial’ oy

“‘Trés bien,’ the President replied,
gratified. ‘I thank you. I will have you
sworn in at noon to-day. As I know that:
you have made certain far-reaching inven-
tions, I trust that you will do your utmost
to turn these to the benefit of our great
Republic. Any assistance which you might
require will be given to you by the Gov-
ernment, and you will co-operate with
General Joffre to destroy the enemy.

ik i

“In Less Than One Second Over 500 Men Were Baled Together Tighter Than a Bale of Compressed Cotton.

is worse than a thousand murders. Official
Germany, or rather Prussia, knows no time
limit when it comes to lese majeste. To
make a painful story short, one nice
autumn morning I was awakened roughly
with the pleasant remark:

“‘1 arrest you in the name of the King.’
Knowing me as a resourceful character,
the authorities had sent no less than six
well-armed ‘Polizisten,’ to make sure I
would not break away.

“I was made to dress in a hurry, and
before I knew it T had been placed in the

well as to general ll'thYSics’ and in a short
time I had made hundreds of wonderful
scientific discoveries. Not believing in pat-
ents, especially in France, with her anti-
quated patent laws, I patented none of my
inventions., Some day I hope it will be
my pleasure to publish all of them for the
benefit of humanity.

“The outbreak of the great war of 1914
found me in the midst of the study of
several new inventions which I was trying
to perfect. But I welcomed the war,
nevertheless, with a glad heart. Here at

“‘The French General Staff has already
decided to invade Germany, by way of
Alsace, in order to regain our lost prov-
inces. Your efforts for the present, there-
fore, should be confined to that territory
until your presence will be required else-
where,

“I thanked the President profusely for
his great confidence in me, and hastened
to answer him that I would not rest till
the enemy was destroyed. I made it a
condition, however, that I should have the
power of requisitioning anything, no mat-
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ter what it might prove to be, if in my
opinion it was essential to use it at the

front. This President Poincaré promised
gladly. . 4
“iAll the Government desires, just

now, he closed, ‘aré results and victories
over the enemy. France is at your serv-
jce; With these words we shook hands
solemnly and the President left me alone
with General Joffre,

“For several hours Joffre and I discussed
various phases of the war, and after I had
thoroughly acquainted him with some of
my revolutionary plans of warfare we
parted in high spirits. [

“That very night I requisitioned every
tank of laughing gas, as well as every
carboy of chloroform, in the whole of
France. 1 furthermore ordered every fac-
tory producing: these articles to work over-
time for 24 hours each day until further
notice; immediately thereupon I requisi-
tioned an immense factory at Levallois-
Perret, a suburb of Paris, where for the
next few days I kept 8000 people busy
manufacturing my requirements. y

“You know, of course, of the French in-
vasion into Alsace at the beginning of the
war, and how we penetrated even beyond
Miilhausen and Kolmar. But did you
know how it was accomplished, and by
whom? I think not. When history 1s
finally written you will find that it was I
who make the difficult work possible. 1
personally conducted the invasion and it
was, indeed, a brilliant success. The first
clash with the Germans was spectacular.
We rushed upon them in the early morn-
ing, but instead of our artillery using the
ordinary explosive shells we wused my
compressed laughing gas cylinders, These
were constructed in such a way that they
would open upon striking the ground. The
soldiers of the rank and file were equipped
with a similar device, who, instead of
shooting bullets, shot compressed laughing
gas cylinders. These cylinders were shot
from the rifle at a rather close range and
were not supposed to penetrate the bodies
of the enemy. Instead, the cylinders had
a soft rubber nose which, upon striking,
actuated a trigger, and this in turn opened
the forward end of the cylinder, releasing
the gas.

“Our first attack proved as great an
astonishment to us as to the enemy. When
we began shooting the laughing gas at the
oncoming ferocious-looking Germans their
expressions changed suddenly to abomina-
ble grins. Most of them reeled and drop-
ped right in their tracks; we had but to
pick ‘them up afterward as prisomers. 1
remember in a single day we thus captured
8,000 - Germans.

“After the first rush we drove them back
to their second . line of trenches, and it
was here where my chloroform bombs did
wonderful work. Our artillery began
shelling the trenches with my bombs; these,
on striking the ground, liberated the com-
pressed chloroform with disastrous results
to the enemy. We literally drenched the

ermans with chloroform, and those not
killed outright were picked up later to be
sent to France as prisoners, where they
were put to work at manufacturing more
laughing gas and chloroform with which
to capture their countrymen.

“Thus we fought our way to Miilhausen,
which we occupied triumphantly. 1 have
no doubt that I would have fought my
way across the Rhine, but just then Joffre
got into trouble in Belgium and retreated
into France. On his urgent representation
I rushed to his aid, leaving my Eastern
army in the hands of a young General
whon; T thought capable of continuing our

Isatian invasion.

Unluckily, the Germans became wise to
my bombs and began using some form of
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diving helmets, fastened over the heads,
which kept the fumes and gases from their
noses and mouths. - This-of course coun-
teracted my bombs and made them obso-
lete. The Germans subsequently appeared
in great force: and drove my Alsatian
invading army practically from Alsace;
finally leaving it entrenched in the Vosges.

“In the meanwhile General Joffre had re-
treated almost to Paris before I could rush
assistance to him. I am proud to state
here that had it not been for me, Paris,
as well as the rest of France, would have
been in German hands. But Germany had
not included Miinchhausen in her plans of
invasion.

“The great German General Von Kluck
was but a few miles from Paris when I
went into action, For a long time it has
been a deep mystery to many people why
he did not take Paris at that time and
why he retreated so mysteriously and with
so much haste beyond the rivers Marne
and Somme. The explanation is found in
the one word: Miinchhausen. I had long
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Can You

write a snappy, short story, having
some scientific fact as its theme?
you can

Write

such fiction we would like to print it.
The story which is appearing in the
ELECTRICAL EXPERIMENTER at
present has aroused so much enthusiasm
among our readers that we have decided
to publish more

Stories

from time to time. If you have the
knack, try your hand at it. It is worth
while. However, please bear in mind
that only scientific literature is accept-
able, altho not necessarily dealing with
elecirical subjects. “Baron. Munch-
hausen’ is a good example. Suppose
you try. We pay well for such original
stories.
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since discovered that the German advance
could not be stopped by ordinary means,
so 1 adopted extraordinary measures,

“As is well known, France had been
poorly prepared for the war. While there
were unlimited stores of powder and gun-
cotton, the artillery was sadly deficient in
shells and our soldiers lacked bullets. As
the manufacture of these important items
is rather slow work, I commandeered all
the French arsenals to turn out immedi-
ately rock salt shells and cartridges, which,
instead of having bullets at their business
ends, were filled with a goodly charge of
the inexpensive as well as plentiful rock
salt,

“From the minute these ‘Salties’ (as
they were called affectionately by the
French army) came into use the German
advance had come to an end. We simply
shot salt at the Germans. s

“You may laugh at this and ask how it
could have possibly stopped them, but the
answer is as simple as it is surprising. The
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rock salt, when shot from a rifle or gun,
had not enough piercing power to pene-
trate the bodies of the enemy, but it went
easily clean through the soldiers’ uniforms
and then buried itself under their skins.

“If you have ever had a salty solution
applied to an open wound you will appre-
ciate what happened when I began pump-
ing rock salt into, the Imperial German
army. No sooner had a soldier been shot
than he would throw up both hands and
begin to scratch himself furiously, with a
zeal with which you would hardly credit the
slow-moving Germans, Orders or no orders
from his officers, Hans would scratch him-~
self for dear life to get some satisfaction
from the fearful itching. Finding that this
did not bring the desired relief, instinct
prompted him to run for the nearest water
supply in order to wash the slight wounds
free of the salt.

“By that time our gallant Frenchmen or
British were upon them and they were
made prisoners in less time than 1t takes
me to describe it. It was quite a few days
before the German General Staff got onto.
my latest device and promptly set out to
checkmate me. One morning I received a
report that my rock salt charges no longer
acted in the usual prescribed manner, i. e.,
the Germans refused to scratch themselves
when shot at. Instead, they threatened to
drive us back. That afternoon we caught
a few Germans and the mystery was
cleared.

“The foxy German General Staff had or~
dered each soldier to wear TWO uniforms,
one put on top of the other! QOur rock
salt charges could easily penetrate one
uniform, but not two! herefore I was
forced to abandon my ‘Salties,” and I
turned my fertile brain in new directions.

“In a few days I was back to the front
with a brand-new device. 1 am proud to
say that of all schemes this one was prob-
ably the most effective. With its help we
captured no less than 31,986 Germans in
less than one week. President Poincaré
personally attached the cross of the Légion
d’honneur to my breast with the official
thanks of the Republic. I am immensely
proud of it to-day.

“As you will have noticed, all my owm
devices of modern warfare are exceedingly
humane. If I can possibly avoid it I do not
allow blood to be shed. I believe in taking
the enemy alive.

“My well-known success, the Human
Self-binder, illustrates this point.

“You are, of course, acquainted with the
self-binder as used in harvesting. You
know how the machine bales the wheat,
putting a stout cord around the circum-
ference of the bundle, holding the stalks
together securely,

“This is the principle used in my Human
Self-binder. It is simplicity itself and
works as follows:

“Two of the famous French 75-millimeter-
guns were placed about 150 meters apart
from each other, facing the oncoming
enemy. The guns were loaded in the
usual manner except that the shells were
equipped with an eye-ring at the end fac-
ing the enemy. To this ring was fastened se-.
curely a strong but flexible steel cable about
as thick as your little finger. Before firing,
the cable would run into the mouth of the
first cannon, while the other end of the
cable was fastened to a similar shell in the
second cannon 150 mefers distant. Then
the two guns were adjusted in such
a manner that the cable was almost taut;
the cannons themselves were leveled almost
parallel to the ground. When the com-
mand was given the two cannons were-
fired simultaneously by means of electricity.
The result was fearful when we first tried
it on a regiment of charging Germans.

(Continued on next page.)
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“Electrical Dog” Follows Beam of Light

HE “soul yearnings” of a brand-new
I animal were recently expressed be-
fore a large and enthusiastic audi-

ence in the Auditorium, Chicago.
This new matinee idol is ‘Seleno,” thz
Electrical Dog, created and trained by
B. F. Meissner, of U. S, Navy wireless

and torpedo fame. ]
Seleno believes in hitching his wagon to

of him, causing his selenium optical cen-
ters to be unequally affected, the principle
underlying his steering ability.

The most fanatical “Sun Worshiper”
has nothing on Seleno. He would pursue
a beam of light to its source, even to de-
struction; wherefore his master has en-
dowed him with a reversing trigger as a
preventive against suicide.

ship or shore by the same wonderful con-
trolling agency. .

By means of a small hand flashlamp di-
rected at the “dog’s eyes” (lenses behind
which are mounted selenium control cells),
his master causes the curious box on
wheels to follow him about the stage,
turning corners and avoiding chairs with
no other control than that of the beam of

“Seleno,” the Electrical Dog, Obeys‘!'lis Master Faithfully. Righ Hand View Shows Inside of the Dog.

a star; although a “star” himself, he fol-
lows a guiding light ray with absolute
fidelity, a veritable chemico-electro-me-
chanical successor to the Magi of old.
Seleno is a barkless, biteless, hairless,
tailless, semi-immortal phenomenon whose
appetite calls only for currents—electric
currents—that is—volts and amperes. His
digestive appa¥atus is a storage battery,
“fed” from the lighting circuit whenever
he feels hungry. He moves on rubber-
tired wheels in pursuit of the beam of
light which he “sees” by means of two
four-inch condensing lenses which con-
stitute his eyes, and a pair of selenium cell
optical brain centers. An electric motor
actuates his drive gear and electro-mag-
netic relays control his course. His nose
plays an important part in his follow-
ing"” ability, inasmuch as it is a thin vpaque
plate located between his “eyes,” which
shades one or the other eye when the light
beam is not coming from directly ahead

The few Chicagoans who have already
been privileged to be present at a private
recital by Seleno enthusiastically agree
that he is beyond all question a “hound.”

Mr. Meissner has developed several un-
derstudies, accomplished relatives of Sel-
eno, who “support” him in his “act,” dem-
onstrating the remarkable properties of
selenium in other startling ways. These
lesser stars resolve the mystery of Seleno’s
fanaticism. A beam of light, directad
upon a selenium cell, which is a non-con-
ductor of electricity in the dark, lowers its
resistance to the flow of current instantly;
s0 in connection with a relay (or electro-
magnetic switch), it can control the ener-
gy supply. of any electrical device, from
a simple incandescent lamp to an electric
locomotive or smelting furnace. Likewise,
it bas been proved in Mr. Meissner's ex-
periments that the deadly naval torpedo
or even an automatic bomb-dropping aer-
oplane can be maneuvered in action from

light. By reversing a switch on the “dog”
the mechanism was similarly made to back
away from the source of light. The
“dog” in each case started into motion
quickly when the light was thrown onto its
lenses and stopped just as prompily when
the lamp was extinguished or turned
away.

Storage cells inside the case furnish
energy to drive the motor which propels
the “dog.” Each of the selenium cells be-
hind the. eve lenses controls a relay which
actuates the motor and one of the two
steering magnets at the rear of the de-
vice. Illuminating a cell on one side starts,
the motor and turns the rear wheel to that
sside; illuminating both  cells  equally
“causes the mechanism to run straight for-
ward. Thus the action of the control
mechanism is to keep the two lenses al-
ways equally illuminated and pointed at
the source of light—in whatever direction
that source moves.

BARON MUNCHHAUSEN'S NEW
SCIENTIFIC ADVENTURES.
(Continued.)

The two shells leaped forward together
from the cannons, carrying the steel cable
with them, now stretched taut. The cable,
cutting through the air at a tremendous
rate of speed, made a frightful, screeching
noise. It ‘sang’ so loudly that it was
easily heard over a distance of 35 miles.
It was awe-inspiring.

“Have you ever as a child swung a cord
with a stone at one end? If you have, vou
will have noticed how the string ‘sung’
louder and higher in pitch as you increased
its speed. So it was with the steel cable,
only the sound was increased a few billion
times over that of your string. It went
somewhat like this:

mentum, continued to travel in their for-.
ward movement until stopped short by the -

cable. However, the momentum then car-
ried one shell around to the left, while the
other went to the right. In less than one
second over 500 men were baled together
tighter than a bale of compressed cotton,
and as helpless as the latter. Most of the
men at the point of contact with the cable
were, of course, crushed to death by the
tremendous pressure, but those on the in-
side, while nearly all of their breath had
left them for the time being, were alive
and were easily made prisoners by us.
“You have probably often wondered why,
after the retreat of the Marne, the Ger-
mans dug themselves into their famous
trenches. The answer is that this was the
only means of escape from my human baler.
As soon as they had found that they could
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“The two shells then plowed their way
through a few dozen soldiers, while the
cable; catching the foremost men amid-
ships, as it were, was stopped short, while
the shells, carried forward by their mo-

not rush at us over the open terrain they
went into their trenches, which naturally
put my self-binder hors de combat, or out
of business, as Americans are fond of
saying.

“This put me at my wits’ end for a few
weeks, but not for very long. At the end
of October, 1914, when all efforts to oust
the Germans from their trenches had
failed, I went to see General Joffre and
said to him:

“‘My dear General, we must now resort
to a novel means in order to crush the
enemy. Here is my plan: The Allies are
now spending untold millions each day and
no headway is being made against the
Germans. Why not take 20,000 picked
men, who know how to dig and mine, and
order them to build a few gigantic tunnels
right under the German trenches, emerging
in some forests miles behind the German
lines? Upon a given signal our armies
would break through the openings and,
while half of our men would fall into the
enemy's back, the other half would be well

e e e ehh . . ..

on the road to Berlin. Simple, is it not?
“General Joffre’s enthusiasm over my
plan knew no bounds, This otherwise silent
man fell around my neck and embraced
(Continued on page 72.)
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The White Feather

IRELESS on the stage is not a nov-

‘l‘/ elty any more in these days. In

the past, it has been used to a
large extent to key up an audience in
.order to picture the emotions of a ship's
wireless operator either when his own
ship is in distress or when he is engaged
‘in rescuing another ship. This phase hav-
ing been worked to death, Messrs. Lech-
mare Worrall & J. E. Harold Terry left
the beaten track and present us with the
Spy Wireless.

“The White Feather,” now running in
jts third month in the Comedy Theatre
at New York, draws nightly large crowds,
who seems anxious to enlarge their knowl-
edge with the workings of the modern
wireless spy.

The action takes place in an English
town somewhere mnear the coast. Mrs.
Sanderson and her son, both naturalized
Germans, run a boarding house, but they
are spies in the employ—of the German
government, ~Christopher Brent, an Eng-
lishman, considered an idiot by all, is a

to thinking. He fumbles about the grate
for some time and accidentally touches a
secret spring, and— presto, the fireplace,
which is but a dummy, swings upon its
pivots and lo-— a neat little “wireless” pops
out, as faithfully depicted in our illustra-
tion.

The “wireless,” made entirely of “Elec-
tro” instruments, is 'of course only an ama-
teur outfit and is used by the Sandersons
in transmitting important messages to the
German submarines, lying outside the har-
bor, but a few miles distant from the
house.

Whereupon Brent uses the outfit him-
self, gets all the information he needs by
wireless and proceeds to put the outfit out
of commission by wrecking the detector.
Then he swings the outfit back into place
and later on, by means of the knowledge
thus obtained, also using a Detectiphone
to good advantage in the evening, he

finally rounds up the spies in a spectacu-
lar as well as exciting manner, wins the
girl who almost became convinced that he

A Breathless Moment in the Play, "“The White Feather,” When the Hero Picks Up German Spy
: Wireless Messages.

boarder. Everybody upbraids him, and a
patriotic girl offers him a white feather
as a token of her disgust, because he has
steadfastly refused to enlist, nor can he
offer a good excuse why he stays at home.
He is, however, —Sh-H— a secret spy in
the employ of the British government!
Left alone in the parlor, he empties the
ashes from his pipe by knocking the lat-
ter against the casing of the fireplace. It
sounds hollow. Very queer! Brent starts

is a coward and everybody is happy ever
after.

Also, be it said here, Christopher Brent,
who in everyday life is plain Mr. Albert
Brown, is the “whole show.” He has a
difficult role and he acts it admirably.

Six thousand eight hundred miles of
hard-drawn copper wire was used in the
recent long-distance telephone test between
New York and San Francisco.
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ELECTRICITY IN PLANT LIFE.

Some plants are electrically weak, others
are strong, says Royal Dixon. author
of “The Human Side of Plants,” in the
Edison Monthly. Perhaps the strongest;

that is, in the sense of electrical vibrations,

An Electrically Sensitive Plant, Known as the
“Mimosa Pudica.”

is the sensitive plant (Mimosa pudica)
shown in the illustration. Others, such as
iris, nicotiana, nasturtiums, and practically
all the meat-eating plants, such as the
“Venus fly-trap” and the “sundew,” afford
splendid examples for experimentation. i
any of these be placed “in connection with
a galvanometer by means of electrodes at-
tached to leaves on different sides, and one
side of the plant be exposed to sunlight
while the other side is kept shaded, then
within from three to 10 seconds after ex-
posure to sunlight there will be a flow of
electricity from the lighted to the shaded
parts amounting to .005 to .02 volt. This
continues for about five minutes, when the
magnet begins to swing back and shows an
opposite current of considerable magnitude.
“Thé manifestations are similar to those of
“teranized nerve.”

A better understanding of the electrical
qualities of plants will, no doubt, explain
many of the hitherto mysterious habits of
meat-eating plants. Especially will this be
true of such terrible and uncanny plant
monsters as the “devil’s snare” of South
America and the mammoth Utricularia, or
fishing ‘plant, which lures minnows and
small animals into its voracious mouth, and
suddenly, as if an electric button were se-
cretly pressed, closes in upon its helpless
prey. In other words, it fishes with a net
electrically wired! Strange as it may sound
this plant safeguarded itself by means of
its electrical currents ages before we used
the electric burglar alarm and door bell.
Were it not for this protection, the plant
could not live and hold its own in such an
aurial-infested region as it needs for its
fishing ground.

Many strange stories are told of a
vampire vine, commonly known as the
“devil’s snare,” which grows near Lake
Titicaca in South America. This uncanny
vine is like a huge snake and it is supposed
to be able to capture wild animals as large
as dogs and suck the blood from their
bodies, just as an insect-eating plant catches
a fly and draws nutriment from the carcass.
The “devil’s snare” is continually reaching
out its huge white arms, which draw in
every living thing that comes within its
reach. This plant thrives in the inland
region of the Nicaragua Canal.

A very peculiar plant, and one which has
tremendous electrical powers, is the “tele-
graph plant” (Desniodium gyrans). Itis a
native of India, and each of its leaves is
composed of three leaflets; the larger one
stands erect during the day but turns down
at night, while each of the smaller leaflets
move day and night without stopping. They
describe by means of jerking motions com-
plete circles, not unlike the smaller hand of
a watch.
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EDISON RECEIVES CIVIC FORUM
MEDAL.

“Inventor and World Benefactor” was
the inscription on the gold medal of the
Civic Forum which was presented to
Thomas A. Edison on May 6 in Carnegie
Hall, as a national testimonial. President
Butler, of Columbia University, who pre-
sided and made the presentation, said:

“This gold medal is not awarded for any
particular achievement, but for distin-
guished services and great scientific
achievements and in recognition of a great
career, which has a place among the very
highest in the roll of human history.”

A Dbrilliant assemblage of world-famous
engineers and scientists were present on
this great occasion,

Guglielmo Marconi, the distinguished
wireless inventor, was present on the plat-
form and said:

“It would be useless for me to say that
there is the greatest admiration for Mr.
Edison in Europe. If anything, it is greater
there than here. Americans may well be
proud of the fact that Mr, Edison is an
American. I am glad for us Europeans
that Mr. Edison belongs to the world.”

Letters from ex-President Theodore
Roosevelt and ex-President William H.
Taft, Alexander Graham Bell, and othes
were read by Robert Erskine Ely, a trustee
of the Forum. Those who lauded the work
and personality of Mr. Edison in addresses
were Nicholas Murray Butler, ex-Gover-
nor J. Franklin Fort of New Jersey, George
McAneny, Guglielmo Marconi, President
Richard C. Maclaurin of the Massachusetts
Institute of Technology, Charles A. Coffin,
chairman of the board of the General Elec-
tric Co., Dr. John A. Brashear, the Pitts-
burgh astronomer, and Dr. Charles P.
Steinmetz.

Percy Mackaye recited a poem he had
written for the occasion. Here are the
opening stanzas:

A thousand leagues on the Arctic sea

A shii:f:i went down through the {frozen
oe.
Captain and crew they watched her go:
They ran her colors free;
They cheered her lustily;
And far peoples chanted her praise with
them
Where a phonograph, from her plunging
stem,
Pealed to the stars her requiem.
A thousand leagues through the Afric
wood
A man went looting the jungle's wealth:
Leopard nor lion could stay his stealth,
Nor sleeping-death nor flood:
He drew not the monsters’ blood,
But he led them alive through
scorching day
By a tape of moving film, to play
With the wondering children of Broad-
way.

the

A thousand leagues, or a thousand years,
Are motes in the gaze of the seeking
mind :
By its own radiance thought can find
Its way to ultimate spheres
Dark, till its beam appears
To blazen them. So on that beam hath
run—
Round Arctic moon and Afric sun—
The electric mind of Edison.

The medal, which is one awarded an-
nually by the Civic Forum for distinguished
public service, was massive and elaborate.
Last year it was awarded to Col. Goethals.

On July 1st the subscription price of the
“E.E” goes to $1.00. Subscribe now. See
page 38.
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The Tower of Jewels

The Tower of Jewels, the dominating
piece of architecture of the entir:-Panama-
Pacific Exposition, is shown here, illumi-
nated for the first time. That it does not
belie its title is evidenced by its beauty
when it is illuminated. There are 125,000

Photo (C.) by Underwood & Underwood,
The Beautiful “Tower of Jewels” at Night, San Francisco Exposition.

jewels or novagems used to decorate the
tower which stands on the Avenue of
Palms, and is the work of McKim, Mead
& White, of New York, Each of the 125,-
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at Frisco’s Exposition

000 jewels is backed by a mirror the size
of 23-cent piece. The tower is a terraced
structure, the principal features being the
gigantic figures of the Philosopher, ths
Priest, the Adventurer and the Scholar;
the work of John Flanagan, of New York.

Under the tower are 44 feet long murals:
by Edward Simmons. This is only one
of the many beautifully illuminated build-
ings at th: exposition.

AN INTERVIEW WITH NIKOLA
TESLA.

(Continued from page 39.)

number of startling new discoveries and
inventions in the electrical field, which he
does not care to announce at present, and
he considers these latter of greater
moment than any electrical work he has so
far done. He intends in the near future
to transmit wirelessly speech and energy
around the world from his very powerful
electric wave station on Long Island, which
is as’yet not completed, but which will be
finished soon undoubtedly. Mr., Tesla
stated, “that the day will soon come when
he will show the world that the transmis-
sion of power and speech without the aid
of any wires is possible.”

Mr. Tesla was the first inventor of the
induction motor and the system of alter-
rating current power transmission, popu-

larly known as two-phase, three-phase, or
poly-phase systems, which created a revolu-
tion in electrical engineering and are now
universally adopted.

His most important recent work is the
discovery of a new mechanical principle
which he has embodied in a great variety
of machines, such as reversible gas, steam
and wa‘er turbines, mechanical trans-
formers and transmitters of power, etc.
This principle enables the production of
prime movers capable of developing ten
horsepower, or even more, for each pound
of weight in the machine. His present
prime mover could be very successfully
used in the propulsion of wvessels at ex-
tremely high speeds, he explained.

The allotted time grew short, and in a |
few minutes the great inventor bid me
adieu and I left the presence of one of
the world's most distinguished scientists of
whom it has rightly been said: “He lives
a hundred vears ahead of his tim=-."
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AN ELECTRIC THERMOMETER
SIGN.

A useful as well as an efficient adver-
tising sign has been erected in New York
City at Broadway and 43d street.

This unique sign is designed with a large

Novel New York City Electric Sign Which Tells the Public
the Exact Temperature at Any Time, Day or Night,
hy Means of Electric Lamps.

electrically lighted thermometer, as seen
in the day and night photos here presented.
The thermometer is ingeniously controlled
by electrical switches and circuits so as to
always read the correct temperature by day
or by night. Hence tie Broadwayites can
easily ascertain the correct heat value by a
glance at the “B. V. D.” sign, which can be
seen for a considerable distance. Photo by
courtesy O. J. Gude Co., the erectors.

The size of the sign.is 30-44 feet high by
93 feet long. Height of letters in “Insist
on Loose-Fitting,” 4 feet; of label, 21 feet;
of letters “B. V. D.” 9% feet. The entire
height of thermometer is 50 feet and ‘ts
width is 7 feet. The diameter of ball at
lower end of thermometer is 3 feet 3
inches.

IS VIBRATION THE BASE
OF THE UNIVERSE?

By Garrett P. Serviss.

“Is it true that when a sound is so high
pitched that we cannot hear it, it turns
into some color, i. e, affects our optic
nerve? Is the difference of colors due
to the vibrations of matter? May matter
itself eventually be resolved into differ-
ent rhythmic motions?, asks a reader of
the New York Jowrnal, who has been
answered by the noted scientist and as-
tronomer, Garrett P. Serviss, as fol-
ows:

To answer your first question, consider
these facts:

Sound is due to a vibration of matter
(either gaseous, liquid or solid) of such
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a character and frequency that it affects
our auditory nerves with a sensation
which we call hearing. Ordinary sounds
are conveyed to our ears by vibrations
of the atmosphere, which consists of a
mixture of gases. These vibrations are
known as “sonorous waves.” Ac-
cording to Helmholtz’s experi-
ments, the ear cannot detect any
sound if the number of vibra-
tions per second is less than 16
or more than 38,000, But this
is an extreme estimate. All
ordinary musical sounds are
comprised between about 40 and
4,000 vibrations per second,
covering about seven octaves.
The lengths of the sonorous
waves corresponding to frequen-
cies of 40 and 4,000 per second
are respectively twenty-eight
feet and twenty-eight one hun-
dredths of a foot, the latter
being a trifle more than three
and one-third inches.

Now, turn to light. Light is
due to a vibration of a medium
called the ether, or “luminifer-
ous ether,” which is supposed to
pervade all space, and to pass
freely through all matter, while
being itself exempt from the or-
dinary limitations and proper
ties of matter, Just as in the
case of sound, the vibrations
that give rise to the sensation of
light belong to, a series of waves
only a small part of which pos-
sess the requisite length and
frequency necessary to affect
the organs of sight. It is i
portant to remember the distine-
tion that the “light waves” are
in the ether, while the “sound
waves” are in the atmosphere,
or some other ordinary material
substance.

1f the rapidity of the vibra-
tions in the ether is less than
about 460 million-million per
second, or more than about 680
million-million per second, they
make no impression on the optic
nerve, and we see no light.
lengths corresponding with the frequencies
just mentioned are respectively aboue one
39000th of an inch, and one 58,000th of an
inch.

Within these limits notable differences
in the effects produced upon the eye by
waves of various lengths occur. These
differences are the origin of colors. The
longest and slowest of the waves in-
cluded in the limits named above, pro-
duce the sensation of red; the shortest
and most rapid produce the sensation of
violet; intermediate waves produce the
sensations of orange, yellow, green, blue,
indigo and intermediate shades. When
all the luminous waves are blended to-
gether in the eye, they give the effect of
white light,

From what has just been said, you will
see that it would be impossible for such a
direct relation, as your question indi-
cates, to exist between the vibrations of
sound and those of light., A sound that
becomes so shrill that it passes upward
on the gamut beyond the reach of the
ear may still be a sound for some crea-
ture, like an insect, with an organ con-
structed to respond to vibrations of very
high frequency. But it could not merge
into the minute etheric vibrations that
produce the sensation of color without
itself in some manner passing over from
the realm of ordinary matter into that of
extraordinary matter, which seems to be
occupied by the ether.

The third question leads to specula-
tive ground. I may say, however, that

The wave’
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everything at present seems to indicate
t_hat motion, of a rhythmic character,
does lie at the basis of matter,

ELECTRIC LIGHT FROM WIND-
MILLS.

Electric lights from windmilis may be
very economically produced, and, in fact,
is produced in this way a great deal in
Europe and other countries. This practise
is becoming gradually known, and utilized
in the United States now; and with an
installation costing $75 to $100 a fair size
complete lighting plant can be installed
for this drive.

Illustration shows a typical windmill
electric power plant, including gearing and
belt to dynamo pulley; automatic charging
cut-out between the dynamo and battery,
and the storags battery.

The principle on which these plants
operate is quite simple. It is the same
as if you had a pipe feeding into a water
tank and every once in a while a guantity
of water was discharged throwzzh this pipe
over the top of thz tank. In this way, the
tank would gradually be filled although
spasmodically, and the same principle takes
place in the windmill electric power plant.
The dynamo, whenever it is run. fast
enough by the windmill blade, pumps elec-
tric current into the battery. In the course

of a day, the battery thus becomes fully

Windmill Drives Electric Lighting Dynamo and
Charges Also a Storage Battery.

charged in most cases. The lamps are
lighted practically from the ba'tery then;
thus przventing any fluctuation in the bril-
liancy of the lamps, which would take
place, of course, if the lamps were lighted
direct from the dynamo in this case.

C. Pinkerton, of Spencer, S. Dak,
says: )
“Your ‘paper’ is a very interesting

one and I don’t want to miss a copy of
it,



June, 1915

THE ELECTRICAL EXPERIMENTER

47

Electricity in The War

By Friederich Waldersee

(Berlin Correspondent of the Electrical Experimenter.)

X-RAYS IN THE
GERMAN ARMY.

X-Rays have played
a very important part
in the wonderful
medical corps of the
German Army. It is
probably the most im-
portant apparatus in
their military hos-
pitals,

One type of X-Ray
machine, packed in
four portable boxes, is [
illustrated here. The |*
X-Ray  apparatus
herewith shown was
especially  developed
by a German com-
pany, and six of these
machines were trans-
ported lately to the
Bavarian Army.

upright position,
which makes it then
ready for use. A
third case serves as
a container for two
X-Ray tubes; the case
also serves as an X-
Ray tube stand and
houses the tube dia-
phragm holder, etc., in
transit.

The .powerful in-
duction coil which
supplies the X-Ray

tube with the high
tension voltage is
sealed very carefully
in a special box, in
order to stand all
kinds of rough use.
Another case, No. 4,
contains a set of stor-
age batteries for em-

The electrical pow-
.er, which the 30 cm. Ingenious C
induction coil receives, is supplied by a
dynamo driven by a gasoline engine. The
case No. 1, in which the -dynamo and en-
gine is packed, also serves as an operating
table when the engine and dynamo are
removed, as observed. One side of the

case, with suitable bracket arm, serves as
an adjustable head rest. The second case
contains a millivoltmeter, ammeter, and a
a control switchboard. The switchboard is
mounted on top of the cover. It is readily
removed by turning and placing it in an

ompact X-Ray Outfit of the German Army for Field Purposes.

ergency purposes,
such as the failure of
the dynamo and engine to work.

The apparatus has plenty of work to do,
indeed, as it forms -one of the surast
methods of locating bullets, fragments of
shells, etc, which may have entered the
flesh and muscles. T

NEW GERMAN WAR NOVELTIES.
_The two illustrations produced herewith

give a good idea how the Germans are ex-

%loxting the war, even as to electrical novel-
es.

Cigar Lighter in Shape of a Gun.

The electrical lamp reproduced herewith
is a tungsten lamp and its filament is
shaped in the form of the Iron Cross. The
filament is of a spiral form, and is held
in position from the sides of the lamp wall
by means of the ordinary wire suspensions;
tgese are not shown in our illustration. A
lamp of this kind gives a very novel effect,
particularly if used for advertising pur-
poses, patriotic fetes, etc. These lamps are
at the present time made from 15 to 50
candle power and are manufactured in
pear shape form as well as round globes.

Our other illustration represents one of
the famous 42-centimeter
guns, of which we have
heard so much in the war.
It is, however, not a gun
and only the outside shape
conforms to same, It is
nothing more or less than
an electrical cigar lighter in
the shape of a gun; a lamp
cord connected to the back
of the gun is used to make
connection with the electric
circuit for 110 volts. A
simple arrangement is provided which
makes the front end glow as soon as the
gun is picked up from its base; the housing

is made of a brown zinc casting. The de-
sign is very pleasing, and there seems to be
a good market for a device of this kind in
Germany at the present time.

ARC LAMPS IN HIGH GAS
PRESSURES.

It is stated in the “Elektrotechnische
Zeitschrift” that Prof. Lummer, of Breslau,
Germany, has run arc lamps under pres-
sures of 20 atmospheres absolute, and ob-
tained- intrinsic brilliancies 18 times higher
than those obtained at ordinary atmospheric
pressure, the calculated temperature rising
from approximately 4,200 deg. C. to about
7500 deg. C. The experiments are to be
continued.

EFFICIENCY Oj‘ THE ELECTRIC

The “Elektrotechnische  Zeitschrift,”
(Germany), shows two developments tend-
ing to increase the efficiency of the electric
arc. One of these is due to Dr. W, Wed-
ding, who heats the ends of the carbons
by means of a flat non-luminous flame,
though it appears that the actual function
of the flame is to cool that part of the car-
bons to which it is applied. From the in-
formation that is given the arrangement
is not altogether clear. It is obvious that if
the efficiency of an arc is to be increased,
the current density in the luminous part
of the electrode must be increased so as to
obtain a higher temperature. Evidently
this desideratum has been achieved by Dr.
Wedding, as the candlepower in a certain
direction is raised from 30,000 up to abotit
100,000 Hefner candles, although the tem-
perature of the carbons in certain parts
has been reduced.

The idea of cooling has also been at-
tempted in this country, and in this case
alcohol vapor was the cooling medium.
From the practical roint of view, however,
increase of pressure does not seem to be
a very promising direction in which to
work.,

NOVEL GERMAN INSULATOR.

In a recent issue of Helios, a German
electrical paper, appears the cut here re-
produced of a novel porcelain line insu-
lator, which combines means for anchoring

This Novel lnsu!atr Has Fuse Plug Inside.

the two wires as well as a fuse plug. It
is suitable for a variety of purposes, such
as lighting lines and telegraph or telephone
ciremits. The fuse connections are brought
to two binding posts as perceived.

A NOVEL FLASHLIGHT

RHEOSTAT.
A rheostat built in the flashlight is the
latest German novelty, This obviates

the tendency to burn out tungsten bulbs
of low rating used on fresh batteries as seen
from the illustration. There is the usual
battery b, lamp 1, push button p, and
lastly, the rheostat r. This adjustable
7 resistance T consists
of a few feet of wire
wound on a tube, with
a slider arranged on
the brass piece mak-
ing contcat with the
center or base of the
lamp. To insert more
; . resistance, for fresh
battery, the coil is removed and the slide
moved toward the right. Then it and the
battery are replaced. Tungsten lamps of 2.5
to 3.5 volts rating can be used with a bat-
tery yielding 4.5 volts when fresh. As
the battery ages, the rheostat enables
one to adjust the voltage to the lamp
as required.
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AN OBSERVATION CAR ELECTRIC
SEARCHLIGHT.
By Frank C. Perkins.
The accompanying illustration shows the
first electric searchlight on a railway ob-
servation car, installed on the fast mail

THE ELECTRICAL EXPERIMENTER

The carbons are % and % inch in diam-
eter, specially cnnstructed for searchlight
work. The carbons stand horizontally and
operate automatically after being focused.
The lamp is built to operate on a 60-volt
electric current, and requires 20 amperes,

EE

The Latest Attraction on a Western Railroad Train. A Powerful Searchlight lllumin;tes the
H Scenery at Night.

train operated between the Twin Cities and
Chicago on the Chicago, Milwaukee & St.
Paul Railway. The searchlight, 13
inches in diameter, is placed on a pedestal
52 inches high over all, taking up 16 inches
of floor space®on the gpservation platform.

throwing a stream of light for a distance
of two miles. ’

It is stated that the condensed view of
the light after leaving the reflector is equal
to 4,500,000 candle-power. It will be seen
that the lamp is mounted on the observa-
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tion car platform at the end of the train
and it is in charge of an experienced op-
erator, providing a means by which the
passengers on the train can view the
scenery after nightfall. The St. Paul Rail-
road runs parallel to the Mississippi River
for over 100 miles, and the boats, curious
rock formations and the features of the
landscapes come out clearly in a very in-
teresting manner by the use of the powerful
searchlight. The searchlight can be moved
90 degrees horizontally and 45 degrees
vertically, thus making objects visible for
a distance of several miles around as the
train speeds along.

NEW RADIO-ACTIVE ELEMENT.

Prof. Goehring, of the Physico-Chemical
Institute at Karlsruhe, Germany, announces
that he has discovered a new chemical ele-
ment which he calls brevium.

He states that brevium is radio-active and

_ results from the disintegration of uranium.

Dr. Sinclair Tousey, expert in radic-ac-

itivity, says of the discovery by Prof.

Goehting :

‘“There are a whole series of dinintegra-
tion products of radium and thorium, and
six or eight of these are already definitely
known to chemists. Radium, of course, is
the best known; another is mesothorium,
which is of very great practical importance
—more s0 than perhaps any of the others
of the group, witﬁ the possible exception of
radium. It is used in medicine, especially
in Germany, for the same purposes as ra-
dium and to a much greater extent, for it
is only half as expensive. Also it is only
half as active, On general principles it is
probable that the new element discovered
by Prof. Goehring would have roughly:
similar qualities to those of the other ele-
ments of the group. Inasmuch as the fact
that a large number of such derivatives.
exist was known the isolation from time
to time of any one of them is a thing not
altogether unexpected in the scientific
world.” .
ELECTRICALLY DRIVEN EN-

VELOPE SEALER.

A new electrically driven machine which
will seal several thousand envelopes an
hour has recently been perfected in the
Government Laboratories at Washington,
D, C. This machine is shown in the illus-
tration, and the operator at the left is feed-
ing a batch of envelopes into the machine.
These pass through the various rotating
friction drums; as will be perceived, and
in the course of their journey, pass through
a vapor bath, created by a small vapor-
izing tank placed at the center of the
machine. This vaporizer is operated by a
small alcohol torch applied undernzath.

An electrical heater can be used.

Uncle Sam’s New Envelope Sealer.

This device is open to the public, as far
as making duplicates is concerned, and
anyone may enjoy the benefits from this
particular invention without any cost for
patent rights,
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more interesting than electric ani-

mals, and yet but little of their real

, nature is generally known. Only in
this new age of electrical wonders and

P ERHAPS in all life there is nothing

The Electric Fish Known as the
“Torpedo.”

Fig. 1.

miracles have we been brought face to face
understandingly with the marvels of nature;
to-day we know that every living animal
evolves in various ways enormous amounts
of electricity. There are both an’mals and
insects that are remarkable electric bat-
teries, strikingly like the electric appliances
which we use. Cats give forth sparks of
electricity when their fur is rubbed in the
dark, and even man himself is a walking
electric dynamo.

The most curious of electric animals is a
certan fish which discharges shocks at
will to defend itself. It is a huge flat fish,
known as the “torpedo” (Fig. 1), belong®
ing to the sun tr'be, and frequenting the
waters of the Mediterranean Sca. Sailors
and fishermen tell mony ~ftrauge and weird
stories of this sea-electrician. Frequently
they claim to have found their arms bound
by the invisible and mysterious current of
electricity sent up the line by the fish be-
low. Until recent years these phenomena
were regarded by seafarers with supersti-
tious awe, Ages before this fish’s elec-
trical powers were understood, certain
Roman physicians kept large aquariums of
them and patients were allowed to touch
the “torpedo” and receive shocks, as a
means of curing certain diseases.

There are two other electrical fish, each
belonging to the fresh water regions of
the tropical countries, which rival the “tor-
pedo” in their electrical powers. These are
the Gymnotus electricus (Fig. 2) and the
Silurus electricus (see Fig. 3). In each of
these fish electricity is developed by specific
organs, which are not unlike the form or
shape of a voltaic battery.

The electrical organ is used by these
fishes in order to catch or kill the prey;
also to ward off attacks from other fishes.

In Fig. 4 we show the electrical organ
of .one of these fishes; this is to be dis-
tinguished into two separate parts, namely,
the nerves and the special organ into which
these nerves branch out. This organ is

Fig. 2.

Electric Eel, “Gymnotus Electricus.”

always built up of a great many discs or
plates, which, however, vary in size and
shape as to the different fishes. These
discs or plates are really a curious form
of muscle.

Electrical Fishes.

At (a) Fig. 4 will be seen the frontal
brain from which branch out the nerves
(r). Then follows the central brain and
after this the small brain and finally the
large lobes (b), which form the electrical
central, the so-called “lobus electricus.”
From this a great many sets of mnerves
branch out, which are then distributed over
the electrical organ (cc). This takes up
much of both sides of the brain, as well
as a part of the back. It also occupies a
large amount of the forward section of the
body of the animal.

The discs or plates mentioned above lay
on top of each other and form an organ
which can be best compared with a voltaic
pile. It is probably very similar in certain
respects to Galvani’s first battery. In Fig.
5 we show one of these organs, (a) being
the nerves as they branch out over the
discs.

In Fig. 6 is shown a large magnification
of one of these discs. A part of the nerves
go to the inside of the disc, then branch
out and end in a grain-like mucous mass
in the form of small sphere-like cells (bb).
Another part of the nerves then branch
out into the protecting tissue (cd).

Fig. 4 The Frontal Brain of an Electric Fish.

The electrical nature of the shocks of
these fishes has been studied experimentally
by Walsh as early as 1773. He has shown
that, for instance, the “silurus electricus,”
as shown in Fig. 3, is only capable of giv-
ing electrical shocks when the back as
well as the belly are touched together. In
this case the human body forms a path
through which the electrical current passes.
Of course, one can get a very strong elec-
trical shock even if one does not actually
touch the fish in the above manner with
the hands. For instance, a wet rope or
any other object which is a good conductor
when touched by the hand will transmit
the electrical energy when the fish touches
it. For this reason it is also possible to
obtain a powerful shock directly through
the water.

The first shock of one of these fishes is
very powerful and sometimes is strong
enough to paralyze or even kill a horse.
The second shock, however, is already
weak, and after a few shocks the fish is
not able to give out any more electric
energy. It takes quite a time for the fish
to accumulate and again charge the cells
electrically.

The most formidable of these electricians
is the Gymnotus electricus of South
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America. History relates that many fords
and rivers have been abandoned because of
these strange shock-givers which infest
them. The early Indians, who lived near
to nature, took advantage of their knowl-

Another Specimen of Shocksgiving Fish
Called the “Silurus Electricus.”

Fig. 3.

edge concerning these creatures and caught
wild horses by driving them into infested
ponds.

The streams near Caracas, South Amer-
ica, are overrun with the much-dreaded
Gymmnotus, and the natives use a strange
method of capturing both horses and fish,
They call this method “intoxication by
means of horses.” When a herd of wild
horses is driven into one of these fish
ponds, the fish are awakened from their
slumbers and ascend from the bottom of
the water, darting here and there. Their
great yellow, snake-like bodies are hurled
against the terrified shorses, which, with
staring eyes and disteaded nostrils, fiercely
paw and kick as they endeavor to plunge
their half-paralyzed” bodies out of the
water. Some of the horses are immediate-
ly killed by the electrical shocks of these
fish, but the others may be easily captured
by the native who, is usually mounted on
a horse trained for the work. This form
of horse catching is very popular. -

These powerful fish show a fiendish in-
genuity in using their electrical powers.
They seem to know the most vulnerable
points of attack, for they glide under the
horse, give the fatal touch near the heart
which acts like lightning, and glide away to
safety. This they repeat until their elec-
tric force is exhausted, when they float to
the surface of the water and may easily
be caught. ]

A few years ago, when electricity was
not so well understood, and experiments
with electric animals practically new, an
electric craze went over the civilized world.
Electric fish were much in demand; their
curative powers were extolled, and hos-
pitals and sanitariums kept them for their
patients, Even enterprising showmen and
street fakers took advantage of the craze;
everywhere were seen aquariums tagged
with signs offering big rewards for the one
who could lift the fish out of the water.
This offer was accepted by numerous
strong men, but they never succeeded in

removing the fish from the tank, why, they
At every attempt they

could not explain!

At Left, Fig. 5, Shows Nerves Branching Out
Over Disc Organ. Right, Fig. 6, Enlarged View
of Sphere=Like Cells of Electrical Fish.

tumbled over from the shock, while the

- curious crowds jeered and laughed.

As to the power of these electric shocks
(Continued on page 50.)
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THE GRIPENBERG SELENIUM
CELL

By Samuel Wein.

Of the various forms in which sel-
enium cells have been constructed, the
most efficient is that made by William
Sebastine Gripenberg.

The cell consists of a small screw-
press by means of which a very thin
plate of selenium is pressed against the
electrodes.

The electrodes are made as follows: A
glass plate is covered with a thin layer
of gold. By means of a sharp tool, the

THE ELECTRICAL EXPERIMENTER

MORE WIRELESS TIME SETS.

A wireless outfit has been installed by
Jeweler Prescott, of Oakdale, Calif,, for
receiving the correct time directly to
his office. At noon each day the correct
time is sent by wireless all over the
country, and anyone having an instru-
ment installed can take the correct time
when the signal comes at noon. A set
of wireless instruments can be installed
in an isolated quarter, where telegraph
or telephone lines do not reach, and can
receive and send messages and receive
the correct time.

Plate
rig. 3

cross Section
£ig.2
The Gripenberg JSelemum Cell

Top Window)
Fig.

e

film of gold is removed in a way as
shown in Fig. 3. The electrodes form a
fine grating whose bars are at a distance
of about 0.35 mm. from each other, and
there are 12 to 21 bars per mm.

The properties of the cell depend
mainly upon the thickness of the sel-
enium, as the action of light is limited to
an extremely thin layer of the exposed
surface (calculated by Marc to be about
1/500,000th inch thick). Thin plates of
selenium generally give high resistance,
high sensibility, and rapid recovery after
exposure to light.

Mr. Gripenberg discovered that sel-
enium, when molten between a cold and
a very hot glass plate, strongly adhered
to the latter, after the annealing (crys-
tallization). It is thus possible to cover
a thin glass plate (1/250th inch thick)
with an exceedingly fine film of selenium
(between 0.01 and 0.0001 mm.) having a
very good contact with the electrodes.

he most important point, however,
is that a thin layer of amorphous sel-
enium (less than 0.01 mm.) cannot be
converted into metallic selenium by heat-
ing, on account of its contraction or de-
.crease in volume (5 to & per cent.) and
collects in drops like mercury; as soon as
a temperature of about 90 degrees C. is
attained. This contraction is prevented
by applying the selenium with a coat of
a suitable lacquer (celluloid Zapoulach).
_ The conductivity of such cells in strong
light may be 1,000 times greater than in
the dark. Resistances corresponding to
the above thicknesses are the following:
10,000 ohms dark, 2,000 ohms light; 100,-
000,000 ohms dark, 100,000 ohms light.

Cells constructed according to this
method are very reliable and show re-
markable constancy, and are well pro-
tected from outside influences; more-
over, a selenium plate that for some rea-
son has lost its efficiency can be easily
replaced by another piece, at small cost.
Antimonite having the same photo-elec-
tric property as selenium can also be
used in the cell.

LOST! ONE WIRELESS MESSAGE.

A complaint of the Berliner Handels-
gesellschaft recently stated that a wireless
message sent by them to the United States
from Eilevese, Germany, via the Tuckerton
transatlantic radio station was lost some-
where between the sending point and its
destination; New York City. [Perhaps
one of the English cruisers, parading up
and down our coast, nabbed it. What?]

HOW TO COMPUTE YOUR
ELECTRIC BILL. ;

Those who use electric current from
central station service will find the
curves here given convenient in comput-
ing the total cost of energy in dollars for
various ~kilowatt-hours. Electrical en-
ergy is sold by the kilowatt-hour, usu-
ally, which represents about 1 1/3 horse-
power used for 1 hour, or ten 100-watt
Tungsten lamp load for 1 hour, or a
couple of 500-watt electric sad irons for
1 hour, etc. Ordinary 16 C. P. 110-volt
carbon filament lamps consume about 55
watts an hour or 10 of them would take
.55 K. W. H. To find the K. W. H,,
knowing the total watts used, divide by
1,000 (1,000 watts equal 1 kilowatt), and
multiply by the number of hours the
current is used.
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vertical line until the 10 cent diagonal
is reached and following the horizontal
intersecting line over to the left, the total
cost is seen to be $4.00. Fractional
amounts are readily judged or a new
chart is readily made by anyone inter-
ested on a piece of cross-section paper.

ELECTRICAL FISHES.

(Concluded.)
—numerous experiments have proven that
they greatly vary in degree; a bird will
topple over dead if it chances to light just
above a “torpedo.” And this is not as-
tonishing when we remember that men are
completely paralyzed when spearing these
creatures.

The eminent Dutch surgeon, Gramund,
found that the effect “produced by the fish
corresponded exactly with that produced
by the Leyden jar, with this difference;
that we see no glitter on its body, however
strong the blow it gives; for, if the fish is
large, those who touch it are struck down.”

Humboldt was one of the first to ex-
amine carefully the batteries of electric
fish. One tremendous monster was cap-
tured near Calabazo, which, by means of
its shocks, killed a mule and seriously in-
jured the rider. The huge fish was finally
hooked, but the line becoming wet the fish
communicated such shocks to the captors
‘that they were powerless to move and were
held as though by electric wires. They
finally succeeded in bringing the monster to
the shore and found that it was twenty-
two feet in length. It had practically the
.same relative size throughout its entire
length, with a broad head, compressed tail
and the under side of the body lined with
four natural electric batteries, two on each
side. The strange plates and the batteries
were vertical, not horizontal, as in the
“torpedo,” and each was supplied by nerves
from the vertical branches of about four
‘hundred spinal nerves. Such monsters,
armed as they are, might well prove dan-
gerous, a touch of their tails frequently
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To Figure Directly Your Electric Bill; Look Upward on Line Corresponding to Thousands of

Watt-Hours Used, Until it Strikes the Slanting Line Marked with Your Rate.

From

This Intersection Look Over to the Left and Read Total Bill in Dollars.

In the curve chart here given, the base
line represents K. W. H. For instance,
suppose you use 1,000 watts for 40 hours.
Then you have 1,000 divided by 1,000,
equals 1 kilowatt and this times 40 gives
40 kilowatt-hours. Suppose your K. W.
H. rate is 10 cents. Then, looking up the

bringing sudden death.

There are unquestionably numerous other
electric animals and insects yet undis-
covered, Perhaps the time is not far dis-
fant when the presence of electricity in
all forms of life will be an accepted and
proven theory.
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netic instrument which records the
human voice, music or other sounds
on a fine moving steel wire, and these
erunds are reproduced as perfectly as in
a telephone, if not more so.
The invention of
this instrument is due
to the researches of

THE telegraphone is an electro-mag-

Valdemar  Poulsen,
the Danish Edison,
who, while experi-

menting with the tele-
phone about 1900, dis-
covered a new prin-
ciple in electro-mag-
netism which solved
the difficult problem
of recording and re-
producing sound. This
principle is the local-
ization of magnetism
on a movable steel
wire while passing
through two small
electro-magnets which
are excited by some
outside source. )

The telegraphone here described was
built by the writer especially for the pur-
pose of recording radio-telegraphic and
telephonic messages. The writer presents
herewith a photograph of the finished tel-
egraphone, and Fig. 1 is the drawing of all
the principal parts and their relation to
one another in the final assembly.

The details for constructing the indi-
vidual parts of the telegraphone are given
in the accompanying drawings. These do
not require much description. By looking
at Fig. 1 two aluminum plates I I', which
constitute the supporting frame of the in-
strument, are fastened to a wooden base
18x5x34 inches. These two plates are sep-
arated by brass washers H H' as shown.

The talking and receiving “head” A
consists of two small clectro-magnets B B.
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Details of Telegraphone.

supported by a suitable frame made of
brass shown in Fig. 2. The two bobbins
B B are made of hard rubber as shown
in Fig. 3. These bobbins are then wound

to Build a Telegraphone

By Samuel Cohen

with 200 feet of No. 40 B. & S. gauge
copper wire on each; care should be taken
that the wire is wound evenly. The iron
core, Fig. 4, is now to be made from soft
sheet iron No. 18 gauge. The talking head
supporter is made of brass or fiber, and

Fig. 1. The Telegraphone Which Can Record Telephonic or Talegrnplllc Signals on an Iron Wire.

details are shown in Fig. 5.

The two wire reels E E' are easily made
from two aluminum discs 2% inches in
diameter and separated by a brass washer
34 inch in diameter. These discs are held
firmly on the shaft, Fig. 6, by two #-inch

Photograph of Completed Telegraphone.

brass nuts. A 2-inch beveled brass gear is
now placed on each shaft as shown in Fig.
1. The wire guides D D are now made,

and details of their construction are
shown in Fig. 7. After each separate part
has been completed, assemble them as

shown in Fig. 1. Two small motors 1 and
2 are connected to the beveled gears F F'
by two small miter pinions as shown
Now procure about 200 feet of 32 gage
steel piano wire and wind it on one spool.
One end of the wire is now passed through
the guides D D and attached to the other
reel. .

The two electro-magnets B B are joined
in series and connected to the receiving
set in substitute for the usual telephone
receivers. One of the motors is now
started, and if there is any message in the
etaer the recording coils will record every
sound cn the moving steel wire. To rz-
produce these sounds it is necessary to un-
reel the wire in the opposite direction.
This is done by running the opposite
motor and unmeshing No. 1 motor gear.
Now disconnect the telegraphone from the
receiving set and connect a pair of phones
to the talking head, and by listening in
the receivers the operator will receive
every signal that has been sent, High-
speed messages may thus be copied on this
instrument and reproduced very slowly, so
that the unprofessional operator may read
the same high-speed signals slowly just by
running the motor slowly, etc. 1he ord.-

51

nary speed of the wire is 10 feet per
second.

This telegraphone may be used excel-
lently in connection with the ordinary line
telephone. Telephone conversations and
secret messages can be copied on this in-
strument just by con-
necting this instru-
ment to the line wire
in place of the usual
receiver, It is hoped
that this valuable in-
strument may be par-
ticularly advantageous
to the experimenter
who desires an instru-
ment for recording
radio signals,

The trans-Atlantic-
wireless stations in
Germany have been.
heard clearly at the
University of North
Dakota, a distance
of 4,300 miles.

SUCCESSFUL INDOOR AERIAL.

Une of our readers, Raymond Schlegel,
of Pittsburgh, Pa., has successfully
used the form of indoor wireless aerial
illustrated herewith., This arrangement
consists of placing wire under the
roof in the attic of the building and on
both sides of the slanting roof structure.
The wires are spaced about one and one-
half feet apart and consist of No. 14 con-
ductor. The highest wire in the aerial is
about 50 feet above the ground. The
length of the strands is 40 feet, there be-
ing nine wires in all.

They are all joined together at either
end and, of course, insulators are placed:
in each strand. Mr, Schlegel has been able-
to pick up the wireless time signals from
Arlington, Va., twice a day, at noon and
in the evening at 10 o’clock, using a Ga-

Efficient Under

Indoor Type Wireless Aerial.
Wood, Slate or Tile Roofs.

lena or Silicon detector, with regular head
'phones, etc.

He states also that he can still read the
time signals with this outfit with the head
'phones removed several inches from the
cars. Metal-covered roofs are not as good
in this case as tile covering, which obtains
in this instance.

Have you voted? Do it now. See page 48,
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"WIRELESS ON THE MOTOR BOAT.

Now that the motor boat and yachting
season is in full swing it is undoubtedly of
great interest to many owners of such

. Shewing the Aerial on a Motor-Boat
or Yacht.

craft to have a small wireless sending and
receiving set on board in case of emer-
gency, etc. It is surprising what an efh-
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copper conductor, passing through the
lead-in tube or insulator L (see Fig. 2)
placed in the roof or side wall of the cabin,
as shown. It is well to place some sealing
compound P over the end of the insulator
L to keep water, etc, from running in
during rainstorms, etc.

Regarding the radio set itself, this may
be mounted exactly as the diagrams indi-
cate and the transmitting set may comprise,
for ordinary requirements, a storage bat-
tery of 6 to 8 volts, 3 to 4-inch spark coil
S, Leyden jar or glass plate condenser C,
tuning helix H, hot wire radiation ammeter
W and throw-over aerial switch ‘A, also
key and spark gap M.

The receiving equipment may very well
be selected to comprise a few high-grade
and efficient instruments; such as a good-
grade loose coupler B, mineral or other de-
tector D, fixed condenser F, variable con-
denser K, pair of 2,000 or 3,000 ohm head
phones T, together with necessary wire for
connecting the various insiruments,

The ground connection for such a sta-
tion may be made in some cases through a
No. 4 insulated copper wire G leading to
the engine frame and the ground, thus es-
tablished through the propeller shaft. In
some cases the ground connection is made

Fig. 2.

cient outfit can be installed at very small
cost nowadays.

The sketches and diagrams given here-
with show how the set is best installed and
assembled, on a hardwood or other switch-
board preferably, so as to take up the min-
imum space possible. .

Figure 1 shows the aerial arrangement
for small motor boats, and it is best to
have the foremast about 20 feet high at
least. The small auxiliary rear mast should
be nearly as high, if possible. The form
of aerial shown has proven very efficient
for such installations, and it may comprise
four strands of phosphor-bronze cable
spaced about 3 to 4 feet apart. The length
of span between the spreaders will, of
course, be governed by the size of the boat.

Regular antenna insulators should be
used, of course, in each strand where they
are fastened to the spreaders, and the
Tower section of the aerial should be taper-
ed, so that all of the four or more strands
are joined together to a No. 8 or larger

Arrangement of Radio Apparatus in Cabin of Boat. Panel Style.

by connecting the wire G to a copper plate
about 2 feet square, fastened on the outside

S8

Fig. 3. Wiring Diagram of Boat Wireless Set.

of the hull, so that it is in thorough con-
tact with the water.
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AN INTERESTING THERMO-ELEC-
TRIC MOTOR,

The following brief description of a wvery

simple thermo-electric motor will make it

easy to build for the ordinary experiment-

Novel Motor Works by Heat and Magnetism.

er. The rim of the wheel is made from
fairly thick iron wire and held by a cork
B. The spokes C, C!, C* C° are made of
copper wire. The wheel is supported by a
pin P and cork A. This cork is next glued
to the base. A large steel horseshoe mag-
net is next supported on a block of wood
K, near the wheel as shown. A small alco-
hol lamp is now placed under the rim of
the wheel. As soon as that portion of the
wheel becomes hot the wheel will begin to
turn slowly, the heated portion turning
away from the magnet—the reason being
that, while iron is attracted by a magnet
at ordinary temperatures, when the fem-
perature is increased beyond a certain lim-
it this partially ceases to be the case. But
the cooler part is still subject to magnetic
attraction, and the wheel is consequently
kept on turning so as to bring such cooled
portions in closer proximity to the poles
of the steel magnet. The rim of the wheel
should be not less than 3 to 4 inches in
diameter.

HOW TO AMALGAMATE ZINC.

The chief difficulty one experiences in
amalgamating zinc battery rods is in rub-
bing the metallic mercury into the surface.
This difficulty can be obviated by using the
following method: At first clean thorough-
ly the zinc from dirt and grease by dipping
the zinc into a concentrated hydrochloric
acid solution. The zinc is now placed for
10 minutes in a solution of bichloride of
mercury. The bichloride of mercury will
decompose and metallic mercury will unite
with the zinc,

(Note—Care should be taken in han-
dling the bichloride of mercury as this salt
is very corrosive on flesh and clothes. It
is also very poisonous.)

At Fig. 3 is shown plainly the connec-
tions for this wireless outfit, and in trans-
mitting the aerial switch A is closed in the
proper manner and the signals are sent out,
of course, in the telegraph code, which is
usually now the Continental, by means of
the telegraph key mounted on the front
shelf of the switchboard. In tuning the
receiving instruments the switches or slid-
ers on the loose coupler are adjusted until
the signals are received loudest. Also the
variable condenser, if used, is moved until
best results are obtained. It is best to use
a regular buzzer test for adjusting the de-
tector to its best condition. Further de-
scription is hardly necessary in this direc-
tion, as complete instructions and blue
prints are invariably furnished with such
an apparatus when purchased.
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AN INKLESS TELEGRAPH RE-
' CORDER.
By Samuel Cohen.

UNIQUE, but practical, inkless
recorder can be made by anyone,
which will copy “code” without
using a pen or pencil. )

The following material will be needed

THE ELECTRICAL EXPERIMENTER

A MERCURY BREAK WIRELESS
KEY.

A good key for wireless transmitters is
a necessity. It must be adjustable, the
contacts of good size to carry heavy cur-
rents and, lastly, easily worked. The fol-
lowing key embodies all these good points:

The base, which is made of hard wood,

noer raper,
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Ingenious Telegraphic Recorder Using Neither Pen Nor Pencil.

in constructing this inkless recorder: A
small battery motor, one telegraph set, four
binding posts, two feet of ¥%x¥-inch brass
rod, two rubber rollers, two small trays,
one ounce of potassium iodide, four ounces
of common starch, one rheostat, one
S.P.S.T. switch; three inches of %-inch
rubber rod, lxl-foot brass sheeting 24
gauge.

First construct the contact point shown
in Fig. 4, which consists of a rubber strip
% x1 inch and drilled as shown. This
piece is then fastened to the lever of the
sounder shown in Fig. 2. Then make the
contact bed, which is made of ¥x¥%-inch
brass rod; dimensions are shown in Fig. 3.
After it has been made, it is then fitted
on the sounder bracket (Fig. 2).

Two reels are then made of No. 18
gaug: brass sheeting (Fig. 5). One reel
is mounted on motor, and the other reel
is mounted on a brass bracket ¥sxsx4
inches, .

Two rubber rollers AA' (Fig. 1) are
then made. These rollers are made of
hard rubber (Fig. 6) and are mounted on
brass standards 1%x%x inches.

Two 4x5 photograph developing trays
are then mounted and clamped to the base
as shown in Fig 1.

In the first tray A make a starch solu-
tion as follows: Dissolve four ounces of
common potatoe starch, and in tray B dis-
solve four ounces of potassium iodide
crystals in full tray of water.

After all the parts are made, arrange
each part as shown in Fig. 1. Connect
the contact point A and bed plate B as
shown in Fig. 7. A rechostat and one
S.P.S.T. switch is connected in series
with the motor in order to regulate thz
speed of copying. -

In operating this recorder properly, it is
necessary that the speed of the motor is
constant, or else the printing on the papzr
tape will not be regular.

By regulating the speed of the motor
and the current through the contact point
by a second rheostat telegraph code has
been copied as fast as 50 words per min-
ute. The drawings are self-explanatory.

Remember : z
bz charged from direct current.
rectifier on alternating current.

Storage batteries have to
Use a

may easily be procured. The size is left to
the reader, that of the writer's being 6 x
3% x 1 in. Two holes are bored for T
and T, the terminals. Some good, stiff
brass strip is obtained and bent, as shown
in figure, first drilling four holes, two on
each side M; M;, H and H,; the screws

Wireless Key with Mercury Break.

M M, being to attach it to base and H
and H,; for pivots for the lever B. This
lever, while of standard shape, is of heav-
ier brass and longer than usual. Three
holes are tapped in it for adjusting screws
F, E and D. G is simply a metal rest for
F. The function of F and E is apparent.

53

The reason for the shallow mercury layer
is that the tendency to “lag” will be re-
duced to a minimum. Then D is screwed
down in the oil, so that it hardly touches
the mercury. Then A is connected by a
wire to Ti. For a better connection to-
other tsrminal, the spring at E may also be
connected to it. K is a hard-rubber knob.
After a little practise, the adjustment
may be improved so that no “lag” is de~
tected and good satisfaction is enjoyed.
Contributed by H. C. GRAHAM.

A NEW TYPE SENDING HELIX,
A finely adjustable helix is an instru-
ment that should be in every amateur’s
station, and here is one that does away
with clips and loose wires.
base is made, preferably of oak or
mahogany, 24" long, 12" wide and 1”
thick. Two end pieces, either round or
square, should be made of the same ma-
terial. If round they should be 8" in
diameter, and if square, 8 by 8”. In the
center of each end piece a hole should
be bored of ample size to admit the
axle, which in turn should be threaded
and provided with nuts to hold the end
pieces in place.

Some No. 6 B. & S. aluminum helix
wire should be procured and wound into
a spiral 8” in diameter and 12” long with
1" space between turns; 3 spacing bars
can be placed on frame as seen to sup-
port the wire if necessary.

Two rings are cut from sheet brass 8"
0. D. by 6" 1. D. by 1/16” thick. These
are to be fastened on the end frame
pieces by flat-headed screws passed thru
countersunk holes. Get a battery bolt
and file the end (the one with the screw
driver notch in it) down flat, which is
to be run thru the ring and end piece
and fastened to the coil on the other
side. The other end of the coil should
be fastened to the other end piece in like
manner.,

The slider is made of 4"x4” I. D.
brass tubing. Two pieces of spring brass
or phosphor bronze are soldered to the
top, one of which should be threaded
and provided with a screw, and the
other should have a hole bored in it of
sufficient -size to let the screw slip thru
and screw into the other spring. The
screw is used to regulate the grooved
pulley action, as evident from Fig. 3
The slider rod is to be mounted about
14" above the base and should be 14"
square and about 13" long.

In Fig. 1, C is a brass upright to keep
the axle from slipping back and forth
thru the bearings, A and A, B is a hard

g3

a‘_f_q +

Efficient Design of Radio Helix Enabling Any Part of Coil to Be Used.

We now come to the contact device, A.
This consists either of a carbon cup made
from a dry-cell carbon or a brass cup, the
latter is preferred. A wery little mercury
is placed in cup and covered with a little
oil (olive oil will do, or even cylinder oil).

rubber knob fastened on the end of the
axle to rotate coil.

I think the drawings will explain the
rest, and the dimensions may vary
to suit each builder.

By J. H. ALDEN.
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Spectacular Discharges and Large Tesla Coils

-

) the uniniated in elecirical science
there is probably no more entrancing

and awe-nspiring effect to be seen
‘- than the spectacular display produced by

As seen, the individual strips, such as Nos.
1, 2, 3, 4, are staggered or lapped over the
joints between the strips on the layer under
it, as indicated by the dotted lines.

In this

Fig. zA. Appearance of Complete Tesla Coil for Use on 1 K. W. Transformer.

the Tesla transformer. There are many
acts traveling ove- the varous theatre cir-
cuits which make use of the Tesla high
frequency apparatus, and herein we will de-
scribe briefly how to construct one of these
Jarge 36" spark Tesla coils, together with
necessary exciting transformer, auxiliary
condenser and also spark gap.

Referring to Fig. I, the complete closed
core type high voltage 1 kilowatt trans-
former is shown at A. As seen, the sec-
ondary and primary coils are wound each
on one of the longer legs of the sheet iron
core. The completed transformer may very
well be mounted in a metal or lead lined
wooden case, as shown at B, which is after-
ward filled with transit oil. The trans-
former is mounted on a couple of wood
blocks, as indicated, placed inside the case.

Referring to details on this transformer,
which is designed for operation on 110 volt,
60 cycle A, C. circuit, at a current of 9 to

Details of Step=Up Exciting Trans
former, Condenser, and Spark Gap.

Fig. 1L

10 amperes maximum, the dimensions and
method of assembling the alternate layers
of sheet iron strips are shown at C, Fig. 1

way a solid core is easily built up and at
either end suitable clamps made from a
couple of pieces of iron or brass, with a

Fig. z.

couple of bolts, should be used to clamp it
firmly together.

The transformer coils are best wound on
wooden forms. The primary is 10" long
and has on it 12 pounds, or 344 turns, of
No. 10 B, & S. D. C. C. wire, with taps
from the 250, 300, 344, and 1st turn for sec-
ondary voltage adjustment. Wrap several
lavers oiled linen around the primary core
hefore slipping on the coil. Details on
winding are given in any handbook on
transformers.

The secondary comprises 11 pounds, or
50,000 turns, of No. 33 B. & S. enameled
magnet wire, wound in 24 wax-impregnated
pies or sections, each 4" thick. Secondary
then gives about 20,000 volts, with 250
primary turns in circuit. An adjustable
choke coil like the primary in construction
helps out the control nicely. The secondary

core leg is to have 10-12 layers of oiled
linen on it before the secondary pies are
slipped over it.

The spark gap used for this 1 kilowa:t
high frequency generating outfit is prob-
ably best made of the rotary tyre, as shown
at D, Fig. 1. This gap is composed of a
zinc disc, about 4%” in diameter, having
8 to 10 projecting plugs cut on same as
shown, to provide sparking points, as the
disc is rotated by a suitable motor. This
may be an ordinary fan motor. Two sta-
tionary spark electrodes are provided, as
indicated, and the whole arrangement is
bes: mounted on a marble or glass base. A
piece of hard wood thoroughly boiled in
hot wax may be utilized for the base.

Regarding the high voltage glass plate
condenser for this outfit its arrangement
is shown at E, Fig. 1. About .042 M. F.
capacity is required in this condenser when
the transformer delivers 20,000 volts, 60
cycle A. C., at the secondary terminals. If
ordinary glass is used +a” thick, about 46
such plates measuring 12x14” are neces-
sary, both sides of the plates being coated
with heavy tinfoil 8x10”, cut with a pro-
jecting connection lug as shown at E. When
the condenser has been prepared it may be
mounted in a cabinet suitably buiit and then
filled with parafine or transit oil. The
glass plates are placed one on top of the
other in the final assembly, and there is
only, of course, 1 tintoi: leaf between each
plate. Every other tinfoil leaf connects to
a common terminal, and in this way all
the glass plates connected are charged and
discharged when in circuit.

The dimensions for the large Tesla coil

10-1’f st

Detalls of Large 36=Inch Spark Tesla Coil Parts.

to be used with this outfit, capable of pro-
ducing 30 to 36" high frequency sparks
when all of the apparatus is properly tuned
and adjusted, are given at Figs. 2 and 2A.
This special large size, extra high voltage,
high frequency air core transformer, is
built at small cost.and consists of a pri-
mary and secondary coil as usual, as well
as an insulating sleeve A, %" thick, made
of shellacked paper or wniled linen.

The wooden framework for supporting
the coils is indicated quite clearly in the
drawing, and all of the wood parts are best
boiled in hot wax. No metal parts, except-
ing the wire on the coils, should be used in
constructing this transformer. The wood
joints are readily held together securely by
drilling 14" holes and driving in same
wooden dowel pins.

The secondary cage is made up of four
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wood discs with 10 wood strips doweled
fast to taem as shown. The primary form
is made in the form of a cage also, as in-
dicated, of two wood rings and 15 wood
strips, also held in place by wood dowels.
The primary of this large Telsa coil can
be wound with 10 turns of No. 4 B. & S

V.C.

TR#}NSF.

110 V.A.C.

60 CYCLE S.6.
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FIG. 3

Hook=Up of Large Tesla Coil and Exciting Transformer.

bare copper, brass or aluminum wire spaced
1" between turns and the ends of the coil
brought out to two binding posts. A sub-
stantial helix clip should be provided for
one terminal of the primary circuit for ad-
justment. The secondary coil is wound
with one layer No. 24 B. & S. enameled
magnet wire, and each turn should be
spaced apart the thickness of the wire by
winding on a lathe, etc. Before winding the
secondary coil the wooden cage may be
«covered with several layers of stiff paper
«or a layer of Bristol board. The layers
of wire should be well shellacked.

The connections for the complete outfit
.are shown at Fig. 3, where V. C. is the
‘high voltage condenser arranged to be ad-
Jjustable, and S. G. is the rotary spark gap.
P. & S. are the primaries and secondaries,
Tespectively, of the transformers. Tune
the set for best results by altering the con-
-denser plates on multiple and gap speed,
the exciting transformer, and the Tesla
iprimary turns in circuit. Use No. 6 wire
-or, better, copper ribbon for the high fre-
‘quency connections.

FLUORESCENT WRITING.

If we dissolve some sulphate of quinine
in water and then draw a design or write
:some motto or sentence on a piece of white
paper with the solution and allow it to dry
the drawing or design will be absolutely in-
visible. But if this same piece of paper
‘be illuminated by the light of a Geissler or
vacuum tube then the design or writing
will at once appear as if written or drawn
with a beautiful blue ink.

MARKING TOOLS WITH ACID.

The American Machinist recommends the
following etching fluid for marking tools:
Mix one part of muriatic acid, one of nitric
-and four parts of water. The tool is coated
with wax and the design is then scratched
in.

‘CONSTRUCTING A BELL-RINGING
TRANSFORMER.

A small transformer, that can be used to
operate bells, motors, etc., when supplied
with 110 volts A. C., can be made very
-cheaply and saves the battery bill.

First construct the core, which consists of
sheet iron strips. Cut up a pile of strips
L»x8% inches for the middle leg A, and %-
inch high when compressed. In a like man-
ner cut up a pile with the dimensions Yex
3% x3% inches high, for two outside legs
B and D. For the parts E and C cut up one
pile only, ¥%£x2% x% inches high. The mid-
dle core A should be wound at first with

TESLA
coIL

five or six layers of heavy paper, and place
over this a layer of friction tape. Now
wind on one ounce of No: 34 enameled wire
and wind it on the central portion as even-
ly as possible. The primary winding is then
covered with several alternate
layers of tape and shellacked
paper.

The secondary winding con-
sists of three sizes of insulared
magnet wire, first, 100 turns of
No. 22; second, 100 turns of No.
2 and third, 150 turns of No. 26.
The ends of each winding are
P connected together, the end of
the first to the beginning of the
second, etc. This arrangement
allows a final choice of three
secondary voltages. The whole
core should be arranged as
shown in drawing. The core is
lheld together by two clamps, one
on each end. These clamps are
made of strips of iron Jg-inch
thick, and are cut %x3% inches,
four pieces being needed for the
two clamps. One-eighth inch from each end
a 3-16-inch hole is drilled. The core should
be clamped in a vise and tightened up by
the bolts on each end.

The transformer thus made may now be

]
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How a Bell=Ringing A. C. Transformer Is Made.

mounted in a suitable metal box filled with
wax, and proper connections made as
shown in diagram.

THE “GEAR” ROTARY SPARK GAP.
By S. Kruse.

The McCreary-Moore gear-gap is mnot
as well known as its merits deserve. In
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or two large binding posts bushed up with
washers, which in turn support the fixed
electrodes of the form D.

It is of the utmost importance that the
fixed electrodes be of the form indicated
and that they be mounted on the frame and
not on the base, to prevent vibration from
the motor causing the electrodes to move.

The gear must be very carefully trued
by mounting it on a shaft and then laying
the shaft on a pair of straight-edges
(rulers, saw-backs, etc.), and filing the rim
of the heavy side till the gear will stay in
any position.

The solid construction, good balance and
comparatively low speed insure a wheel that
is quiet and true-running to a hairline,
while the shape of the parts gives a slow
approach, yet a very sharp break.

The result is a tone equaled only by a
500-cycle synchronous gap.

If a lower note is desired a Marconi tone
may be obtained by removing 60 teeth.and
leaving 20. If preferred, a bicycle sprocket
may be used, but it is hard to get perfect
running unless a metal bushing is used.

The gap must be set as close as it will
run—never over. 1-20 inch—and will op-
erate on as little as 100 watts. If more
than 300 watts are employed a series-fixed
or quenched gap may be employed to ad-
vantage,

When used as shown, direct-connected to
a 12-inch induction fan motor, this gap is
absolutely trouble-proof. A 60-cycle motor
of this type runs at 1,750 r.p.m. on light
loads, which gives (about) 1,200 and 600
sparks for the 40-tooth and 20-tooth wheels.

Where there is little “QRM” the 600
rate is better, but with much interference
the high tone “cuts through” better.

In conclusion [ will say that the gear-gap
is universal in this region and that we have
ranges which, for the power used, are
second to none. My call is 9 LQ.

SUN SPOTS UPSET WIRELESS.

Unusual sun spot activity was reported
recently by astronomers at Christian
Brothers College, St. Louis, Mo. The
wireless instruments at the college were
greatly disturbed, and this is attributed to
the sun spots. Nine spots were visible.

Litigation between the Marconi Wireless
Telegraph Co. and the National Electric
Signaling Co. has been settled bv a license
agreement by which the Marconi company
secures the use of 171 Fessenden patents
and in return grants the use of two basie
tuning patents of Marconi and Lodge.

Unique Spark Gap Made from Gear Wheel Having Alternate Teeth Removed.

the original design developed by Robert
Moore an 80-tooth 16-pitch (5-inch diam-
eter) brass gear, from which every second
tooth has been removed, is mounted on the
shaft of a “polishing head” B. The fiber
or oak bar C carries two Y%-inch brass rods

Uncle Sam’s newest dreadnought is t
be driven by powerful electric motors.
Steam turbines drive the dynamos.

If you are not a subscriber dow’t fail to
see page 38. If you dow't we both lose.
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WRINKLES — RECIPES — FORMULAS
Edited by S. GERNSBACK

Under this heading we will publish every
month useful information in Mechanics, Elec-
tricity and Chemistry. We shall be pleased, of
course, to have our readers send us any recipes,
formulas, wrinkles, new ideas, etc., useful to
the experimenter, which will be dufy paid for,
upon publication, if acceptable.

FORMULA No. 10,
i Paints.

Proportions of Colors
Paints:

W hite—100 parts of White Lead.

Black—100 parts of Lampblack.

Green—25 parts of White Lead and 75
parts of Ferdigris.

Stone—99 parts of White Lead and 1
part Burnt Umber. J

Lead—98 parts of White Lead and 2
parts of Lampblack.

Red—3i0 parts of Red Lead and 50 parts
of Red Ocher.

Chocolate—4 parts of Lampblack and 95
parts of Spanish Brown.

Add the required quantity of Raw Lin-
seed Oil, Boiled Linseed OQil, Turpentine
and Drier.

For 20 Ib. of paint take 2 1b. of Raw
Linseed Oil, 2 1b. of Boiled Linseed Oil,
14 1b. of Turpentine, 1-10 1b. of Drier.

The proportions given must only be taken
as an approximate guide when the ma-
terials are of good quality.

Anti-Corrosive Paint—Take equal parts
(by weight) of Whiting and ¥ hite Lead,
with half the quantity of Fine Sand or
Gravel, with a sufficient quantity of Celor.
This paint can be used as a water color,
but it is more durable to dry it in cakes or
powder after mixing, and then use it as an
oil paint by grinding it again in linseed
oil. The proportions are: 12 parts of Raw
Linseed Oil; 1 part Boiled Linseed Otl and
3 parts of Sulphate of Lime well mixed;
1 gal. of this prepared oil is used to 7 Ib. of
the powder,

Luminous Paint—Mix together 40 parts
of Copal Varnish (containing neither lead
nor manganese, which would destroy the
phosphorescence) ; 6 parts of prepared
Barium Sulphate; 6 parts of prepared Cal-
cium Carbonate; 12 parts of prepared
White Zinc Sulphite; 36 parts of good
Luminous Calcium Sulphite in a proper
vessel to an emulsion and then grind it
very fine in a color mill.

Phosphorescent Paint.—Heat Strontium
Thisulphate for 15 minutes over a good
Bunsen gas lamp, and then for & minutes
over a blast lamp. Mix with pure Melied
Paraffin for use as a paint for clock dials,
etc., and expose for a time to sunlight.

Stencil Paint—Take Shellac, 2 oz.;
Borax, 2 oz.; Water, 25 oz.; Gum Arabic,
2 oz.; Lampblack, sufficient quantity. Boil
the borax and shellac in water till they are
dissolved; when the solution has become
cold, complete 25 oz. with water and add
lampblack enough to bring the preparation
to a suitable consistence.

Innoxious Color for Painting Toys—
Mix 6 parts of White Fine Chalk, 3 parts
of Calcined Magnesia (thoroughly cal-
cined). Add a few drops of indigo solu-
tion. Oil, turpentine, driers as for any
other paint.

White Paint for Metallic Surfaces—Oil
paints used on metallic surfaces exposed to
heat frequently turn yellow. If, instead of
oil, Sodium Silicate be used, no change of
color will be noticed.

Marine Paint—For metals in salt water:
44 parts of Red Lead, 24 parts of Quick-
silver, 51 parts of Thick Turpentine. Mix
to proper consistency with boiled linseed
oil. Grind the turpentine and quicksilver
together. Then grind this mixture with the

for Ordinary

red lead and add the linseed oil. Use as
little oil as is necessary to make the paint
lay on well. To make the Marine Paint
?dhere firmly, use first a coat of Oxide of
ron.

A REMARKABLE PRIMARY BAT-
TERY.

The primary cell with which we are all
familiar has one bad feature, viz., polariza-
tion. To overcome this trouble, due to
using metal electrodes such as zinc, which
allow the electrolyte solution to carry zinc
salts to the surface of the opposite elec-
trode, of copper, say, one of the most in-
genious improvements in a long time has
been made by E. Bellini.

His method is quite radical in primary
battery design, and instead of employing
zinc for the negative electrode he has
utilized a cast-lead plate having a slight
amount of mercury in it.

In Mr. Bellini’s battery the negative
electrode is formed of -an amalgam of
lead, formed by pouring mercury into the
molten lead. A suitable proportion is to
take one part by weight of mercury and
nine parts by weight of lead. The positive
electrode is a carbon sheet. The electro-
Iyte is a mixture of sulphuric and nitric
acids. A sunitable proportion for the solu-
tion has been found by mixing a litre of
water with 80 cubic cm. of sulphuric acid

Showing Mould for Casting New Mercury and
Lead Battery Plates. .

of 66 deg. Baumé and 120 cubic cm. of
nitric acid of 36 deg. Baumé. The E. M. F.
of this battery will be found to be 1.25
volts. During the working of the battery
a white, flocculent and heavy substance
falls from the negative electrode to the
bottom of the cell. This substance is
formed of lead sulphate, mercurous sul-
phate and of little globules of metallic
mercury. Gas is given off from the posi-
tive electrode, and this is found to con-
sist of the products of decomposition of
nitric acid.

In the illustration is depicted a simple
scheme for <casting these special lead
amalgam plates. A wood block is mortised
out as seen and is backed up by a slate or
other smooth plate. Clamps or weights
hold the two together. A little fire clay
or putty may be placed around the outside
seam of the slate and wood. For connec-
tion a copper strip is bent as shown and
placed in the mold so as to be cast in the
plate. The molten lead amalgam is poured
into the mould and soon becomes solidified.
The slight amount of mercury is added to
the hot lead before pouring, The plate
can be about 24 to ¥% inch thick.

The battery used for the author’s test in
finding the rate of discharge was formed
of four positive plates, placed alternately
with three negative or lead amalgam plates.
The total active surface of negative elec-
trode was 900 square cm., and of the posi-
tive 1,230 square cm. The mean distance
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between the electrodes was 2 cm. The
total amount of electrolyte was 2.6 litres.
The internal resistance was 0.022 ohm for
a rate of discharge of 5 amperes. The ca-
pacity was found to be 112.5 ampere-hours.
At the end of the 24 hours there was added
450 cubic cm. of water, 96 cubic cm. of
sulphuric acid of degrees B, and
192 cubic cm. of nitric acid of 36 deg. B.;
the test was then continued for a further
period of 14 hours. The capacity was 63
ampere-hours. The same amount of elec-
trolyte was then added again, and the bat-
tery was then discharged for 27 hours, with
an interval of rest of 11 hours in the mid-
dle of the test, the capacity being in the
last case 115 ampere-hours.

The consumption of the amalgam on open
circuit is very small, and to all intents and
purposes nil, provided the surface of the
electrode is clean and free from any for-
eign substance which might give rise to
local couples. The consumption of the
amalgam on closed circuit is about &
grammes per ampere-hour. This battery
seems to have considerable merit indeed.

BOOK REVIEW.

“Oxy-Acetylene Welding and Cutting.”
By Calvin F. Swingle, M.E. 200 pages. 76
illustrations. Size 4%%x6% inches. Pub-
lished by Frederick J. Drake & Co., Chi-
cago, 11, $1.00. Cloth.

A timely treatise written in easily under-
stood fashion on the operation and care
of acetylene generating plants; also the re-
moval of carbon by the oxygen process.
The illustrations are very clear, making
the matter easily interpreted to the layman.
The subject starts off with welding, oxy-
gen and its properties, acetylene and
acetylene generators, etc.

Practical instructions are cited through-
out the book in regard to the best way to
burn steel beams in half, cutting off pipes,
boilers, and other details of interest to the
oxy-acetylene operator and lay reader alike.

—i

“Drake’s Teleplione Handbook.” By
David Penn Moreton, B.S, EE., Asso-
ciate Professor of Electrical Engineering,
Armour Institute of Technology. Pocket
size, 4%x7 inches. Cloth covers. 285
pages, 161 illustrations. Price, $1. Fred-
erick J. Drake & Co., Chicago, Il

A new book on practical telephone mat-
ters by Professor Moreton, and written
in his easily understood style, suitably il-
lustrated, The first part of the book takes
up the fundamentals of electricity rather
briefly, but this is made up for by the
excellent and complete digest of up-to-
date telephone systems. One chapter deals
with the physics of sound as related to
telephone matters, and then follows mag-
net systems, common battery systems, the
construction of telephone lines, with span,
tables, etc, while the book finishes with
a complete index to all ordinary telephone
line and instrument troubles.

The section on common battery systems
is modern and covers the Bell and West-
ern Electric circuits, which are clearly ex-
plained, so that anyone can soon grasp
the principles involved in making a con-
nection through a central battery ex-
change. Moreover, all of the standard ap-
paratus is mentioned in diagrams, such
as P. B. X. exchanges, with W, E. Co.
equipment, including type number, etc., as
10 ohm 118-A.P. relays, 8-P retard coil,
87-A relay, et cetera. Undoubtedly this
book, especially at the price, will have a
large sale among those interested in the
actual working details of modern tele-
phone systems. ¢
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The Fessenden

The National Electric Signaling Co., ex-
ploiting the wireless patents and inventions
of Prof. Reginald A. Fessenden, formerly
special scientist in wireless research for
the United States Government, and now the

inventor of the new submarine signal, has
a very fine radio plant at Brooklyn.

The photographs here shown illustrate
the mighty steel aerial towers, also station
and apparatus of its plant located at the
Bush Terminal, Brooklyn, N. Y. On the
roof of the six-story concrete building, in
which the plant is located, two gigantic lat-
ticed steel masts are erected, which are
seen in the photograph.

These towers (Fig. 1) are substantially
constructed to withstand a heavy gale. The
aerial span is about 400 feet and the height
of each tower is 150 feet. The towers are
insulated from their supporting surface on
the roof by a concrete foundation and
conical porcelain foot insulators about 2
feet high. The cross-arms, or spreaders, at
the top of the towers, are about 40 feet
long and support 15 phosphor bronze aerial
cables.

The lead-in (Fig. 2) is brought to a
lightning grounding switch outside of the
station and another wire is led into the
station, where it is connected to a regular
antenna switch.

The station has a high frequency alterna-
tor, which is capable of delivering an alter-
nating current with a frequency of 200,000
cycles per second. This high frequency
alternator is driven at an enormous veloc-
ity, the speed often being as high at 30,000
revolutions per minute. It is driven by a
De Laval steam turbine, in which the shaft
runs at 25,000 to 30,000 R. P. M. The alter-
nator delivers an output of 2 K. W.

The regular 10 K. W. transmitting appa-
ratus is shown in photograph (Fig. 3).
This generator is seen in the foreground.
The condensers are located at the extreme
right in the photo and are of the com-
pressed air type. The oscillation trans-
former is located on the rear of the trans-
mitting panel and is discerned at the center
of the photograph.

The inductance of the oscillation trans-

Radio Station at Brooklyn, N. Y.

former is regulated by means of a handle
in front of the panel below one of the
meters as perceived. Remarkable results
have been obtained with this 500 cycle set.
Signals have been transmitted in daylight

K. W. 500 Cycle
Transmitter.

Fig. 2.
Right: Station
Located on
Roof of Bush
Terminal
Building.

. Fig. 1.
Left: The Excel-
«lent, Aerial, 400
. Feet; Between
_ "Masts, on the

b ) . Roof.:
to Galveston, Tex., without any trouble,
which is quite remarkable from' the stand-
point of efficiency. -

The receiving set consists of the standard
Fessenden ty-pe--l]ef;'erc)(.lyn.e :receiver, 01;:&1_-a.t—
ing upon ‘the “beat” principle, thus realizing
an amplification . yalue of considerable
power. = Messages are daily copied from
Nauen, Germany ; ‘Henolulu, etc. Illustra-
tions through courtésy. of Mr. Kroger,
chief engineer. ;

MASSIVE INSULATORS FOR

RADIO TOWERS. .

The object of the extremely large porce-

lain supporting insulator here shown is to

provide an insulated base for support and

insulation of large electric conductors, and

especially for currents at ultra-high vol-
tages.

) o o B IR =t
s e

Massive Radio Mast Foot Insulator.

The insulators are manufactured by the
wet process method, and stand 10%"” high
and are provided with corrugations or petti-
coats to incrrase the creepage distance and
give a sheltered or dry surface under rain
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or storm conditions, the top and bottom
of the insulator being provided with metal
castings for mounting purposes. The total
weight of the individual insulator is 120
Ibs, including the metal parts. This design
of insulator is capable of supporting a load
of 500,000 Ibs. and has an ultimate strength
of 1,150,000 Ibs.

This class of insulator is being used by
the United States Government at its wire-
less stations at Panama, Balboa, San Diego,
Cal, Honolulu in the Hawaitan Islands,
Tutuila in the Samoan group. Guam and
still another at Manila in the Philippines.

OVER 4,000 MILES BY WIRELESS
ARC

The Poulsen arc rated at 100 kilowatts
and the long-distance work accomplished
by its use in signaling from San Francisco

Type of 100 K. W. Poulsen Arc Used to Signal
4,330 Miles. '

to Honolulu and from Tuckerton to Hon-
olulu (a distance of 4,330 miles) was fea-
tured in an excellent paper by L. C. Fuller,
of the Federal Telegraph Co., at the April
meeting of the American Inst.tute of Elec-
trical Engineers, New York.

It was a joint meeting of the American
Institute of Electrical Engineers and the
Institute of Radio Engineers. The Aus-
tin radio-transmission formula  was
checked in these tests by Mr. Fuller and
fairly well substantiated for distances up
to 4,330 miles, and this work should indeed
be of great value to the radio profession
engaged in designing long-distance appa-
ratus, Wave lengths up to 11,000 meters
were used. At 10,000 meters, using the
100-K.W. arc at Tuckerton, N. J., a day-
light current of 5% micro-amperes (51%-
millionths of an ampere) was received
The tikker was employed. The Gold-
schmidt alternator and the arc appear to
give equally good results. Prof. Zenneck,
of Germany, took part in the discussion, as
well as several others of prominence in
radio circles,

INSTITUTE OF RADIO ENGI-
NEERS MEETING.

The monthly meeting of the Institute was
held on Wednesday evening, May 5, in
Fayerweather Hall, Columbia University,
New York city.

A paper by Mr. Benjamin Liebowitz was
presented on “The Pupin Theory of Asym-
metrical Rotors in Unidirectional Fields,
with Special Reference to the Theory of
the Goldschmidt Alternator.” This paper
dealt with the theory of the Goldschmidt
alternator in particular, as developed by
Prof. Pupin and contains some interesting
conclusions.
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THE KOLSTER RADIO DEC-
REMETER.
In radiotelegraphic circuits, the decay
of the current surges is very important
Technically, it is known as the logarithmic

New Kolster Radio Decremeter.

decrement, This factor is stipulated by
the United States statutes governing radio
stations to be of 2/10 or less in magnitude.
To furnish a quick and easily manipulated
instrument for the purpose, the instrument
shown was perfected by F. A, Kolster, of
the Bureau of Standards.

[t comprises interlocking condenser
knobs, buzzer, hot wire meter, extra load-
ing condenser, and exploring inductance
coils, which latter may be seen resting in
the lid of the cabinet. This instrument
permits of all necessary wave measure-
ments and is widely employed by the Gov-
ernment radio inspectors.

H. A. MERKEL HAS
RADIO STATION.

H. A. Merkel, a telegraph operator at
Lyons Station, Pa., and living south of
Fieetwood, is spending his spare time on
his wireless telegraph. He has made
extensive improvements to his appar-
atus, his aerial with his old arrangement
having had considerable difficulty to
read ships at sea and land stations over
600 miles away.

Mr. Merkel has now erected a mast
85 feet high and has lengthened the
aerial to 130 feet, whereby he expects to
have results that will liberally pay for
his extra outlay of work and money. It
has attracted hundreds of people in this
vicinity, and the visitors find Mr. Mer-
kel always ready to give them a thoro
demonstration of his wireless.

WIRELESS IN THE POLICE BAR-
RACKS.
By Frank C. Perkins.

The accompanying illustration shows a
nevel wireless equipment in the Pennsyl-
vania State Police Barracks at Pottsville,
Pa. The sending apparatus consists of a
Blitzen transformer, a condenser, oscilla-
tion transformer, rotary gap and hot wire
ammeter arranged as shown in the photo-
graph.

The receiving set includes what is termed
a Radion receiving set, with loose coupler
or transformer, Universal detector using
Ferron crystal, fixed condenser, rotary

variable condenser and two double tele-
phone head sets with all wiring, including
the Blitzen duplex loading coil and switch
having a range of wave lengths covering
all stations in the United States, all
mounted on a mahogany base.

It may be stated that the aerial consists
of four wires suspended in the air 75 to
100 feet, composed of phosphor bronze
cable 50 feet long on top of the barracks,
which is a three-story building. The lead
wires from the aerial comes in separate
to four double-throw single-pole switches.
With proper manipulation of the switches
the operator is able to receive and send
on any desired wave length, the aerial
being bridged at one end with wires one
and two connected together. Two and
three aerial leads connected by a single
pole switch near aerial leads to instru-
ments make it possible to use only two
wires for receiving or four, or making
the entire length of the wires one single
wire by bridging the two other wires
three and four at other end of aerial

It is of interest to note that the ground
wire is connected to the city water mains,

esides several copper wires laid in the
carth several feet deep under the aerial
and all connected together. The joints are
soldered throughout the entire plant. From
this wireless plant all the commercial sta-
tions have heen heard within a radius of
several hundred miles, including Key West
and the station at Guantanamo, Cuba, be-
sides all the stations using from 175 me-
ters up. This station is rated at one kilo-

Wireless Used by Police Department, at Potts=-
ville, Pa.

watt and has a sending radius of about
75 to 100 miles. The operator is Cotes-
worth M. Jackson, of the Pennsylvania
State police force.

EFFECT OF THE EARTH IN
RADIO TELEGRAPHY?

Prof. J. A. Fleming delivered an ad-
dress on “The Function of the Earth in
Radio Telegraphy” before the Wireless
Society of London, recently.

Tt was an undoubted fact, he said, that
the nature of the earth’s surface .exerted
a most important effect on wireless trans-
mission over it. In certain districts
there was guite abnormal wave attenua-
tion as, for instance, north and northeast
of Newport, R. I. (U. S. A.), in the dis-
trict where Dr. Austin's experiments
were carried out between Brant Rock
and the Cruiser “Birmingham.”

Assuming standard physical properties,
the depth of the “current skin” in the
copper was about % mm., but in iron it
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was only 1/50 mm., owing to the high per-
meability of this metal. By means of
striking cymometer experiments, Prof.
Fleming showed that while insulating
coverings did not affect the damping pro-
duced by the magnetic properties of iromn,
galvanizing provided a skin of zinc thick
enough to carry the high-frequency cur-
rent without permitting the latter fo
reach the iron core. Galvanized iron
wire was, therefore, permissible for aer-
ials and for earth connections so long as
the galvanizing remained continuous and
uncorroded.

The materials of the earth’s crust were
conducting dielectrics, and the problem
of the current penetration was compli-
cated by the fact that conducted current
and dielectric current had both to be
taken into account. The conductivity of
all dielectric materials, even if imperfect
dielectrics, was much greater for alter-
nating than for direct currents and was
vastly greater still when carrying cur-
rents of radio-telegraphic frequency.
There was, he said, a fertile field for re-
search in measuring the conductivity and
dielectric constants of the sea water and
earth crust materials at radio-telegraph-
ic frequencies, and particularly valuable
results might be expected from really
large scale experiments say, with huge
electrodes one-quarter mile or so apart,
which would give reliable averages for
various kinds of soil under various con-
ditions.

Prof. Fleming showed mathemati-
cally that refraction of electrostatic
fields between air and earth or water pro-
duced a considerable horizontal compo-
nent near the surface, thus producing a
periodic displacement or- wave in the
earth’s crust. To this prenomenon the
speaker attributed the possibility of re-
ception of time signals on such unortho-
dox aerials as bedsteads, bicycles and
dustbins.

Though much yet remained to be
learned, it was definitely established that
good conductors prevented deep current
penetration; that penetration and attenu-
ation occurred apart from mere weaken-
ing by diffusion; that attenuation was
greater for short than for long waves,
and reached a maximum at certain val-
ues of permeability, resistance and dielec-
tric constant; and that the curvature of
the earth weakened the true space wave.
At 3,000 to 6,000 miles, most of the re-
ceived effect was probably due to bend-
ing by ionic refraction. Long-distance
reception was complicated by many fac-
tors, and our earth was probably unique
in being the only planet on which long-
distance radio-telegraphy was possible.

RADIO ANTENNAE ON GROUNEC.

A number of interesting tests on radio
antenna, composed of magnet wire resting
on the ground are described in the Elec-

\—i38 meters— © -
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All wires on ground ™

' Arrnng-ement of Ground Aerial.

trical World for March 20, 1915; Stations
600 kilometers away were clearly read.
As a result of the experiments several
facts stand out more or less clearly. In
the first place, so far as we know, this is
the first time in this country that electric
waves have been successfully received over
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commercial distances by using a single bare
wire placed directly on the ground, say the
authors. Further, it is apparent that a some-
what symmetrical multiple earth-wire sys-
tem may be used for receiving in practical
radio communication, without necessitating
any increase in sending pow:r over that
employed when utilizing ordinary elevated
antennae. It is also evident that such sin-
gle or multiple earth-wire systems possess
a directive effect, and that the elements
which extend away from the transmitting
station are the most important in this re-
spect.

When used as an absorber, insulation of
the wires apparently plays a very minor
part. The best system evolved is shown
in diagram; the multiple wires being
joined to a loose coupler primary, P, situ-
ated 61 meters from the end, pointing to-
ward Beloit, where the transmittzr was lo-
cated.

Magnetic coils for high frequency or
wireless circuits contain no iron, as the
current changes from positive to nega-
tive so fast, the iron cannot magnetize
and demagn‘tuc fast enough, giving rise
to high hysteresis loss, as it is called. As
high frequency alternators work at 100,000
cycles with iron cores, it is peculiar that
inductance coils cannot have iron cores,
and thus raise their efficiency.

HOW TO MAKE STRAIN
INSULATORS.

Very good insulators for wireless aerials,
etc., may be easily made from ordinary
telephone insula‘ors. First select good,
sound insulators, and for each cut a sheet
metal strap about one-inch wide and long
enough so that after it is shaped (like
shown in Fig. 2) the loops at each end
will fit into the wire channel of the in-
sulator. The loops at the end are first
riveted, and then a hole is drilled in the
center and a large spike inserted which is
formed into a hook as shown. Hook the
loops in the wire channel of the insulator
~and draw a heavy wire through the loops
and around the insulator, then twist the

ends quite tight. Make another hook from
a large spike and with some cement imbed
the head end of the spike in the hollow
end of the insulator, as shown in ¥ig. @
I am using these insulators in my wireless
aerial with very good results.

They will

Strain Insulator Made of Glass and Cement.

stand considerable strain and quite high
voltage without breaking, besides being
very cheaply constructed.

Contributed by
FRANK HAVERLAND, JR.

~ Do you know that “movie” machines
consume very often as much as four to
five horsepower?

VARIATION OF STRENGTH OF
RADIO SIGNALS.

In a paper by Prof. E. W. Marchant,
D.Sc.. in The Electrician, London, for Feb.
12, 1915, much interesting data, together
with curves, is gwen on the condxt:ons
affecting the variations in strength of wire-
less signals, covering a considerable period.

One of the earlest observations in con
nection with wireless telegraphy was that
it was possible to transmit over much
longer distances by night than by day, and
it has been a matter of discussion ever
since as to what is the cause of that varia-
tion, Several observations have besn made
at the time of sunset, covering the “sunset
effect,” and part of the results are re-
corded in figure, The first point which
deserves notice is that the increase in
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Graphical Chart of Variation in Strength of
Radio Signals.

strength of the signal does not occur at
the time of sunset, but some time after-
ward. This is what might have been ex-
pected if the state of ionization of the
atmosphere is the controlling factor in de-
termining the signal strength. The in-
crease in signal strength occurs at almost
the same time as daylight ceases, i. e, at

‘the same time as the number of ions per

cubic centimeter in the atmosphere would
rapidly diminish,

The curves presented, however, indicate
that the sunset effect varies with the weath-
er conditions at the time of sunset.

The day strength of the signals varies
within comparatively narrow limits, but
the average strength of the signals during
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A COMMERCIAL TYPE HELIX.

The wireless sending helix in most ama-
teur stations is generally a cheap affair and
oftentimes it is very inconvement to use.
An idea is here given which follows some-

- & & o &5 &5 ©& B -\_Q

Commercial Style Helix for the Amateur.

what the design of several commercial
helices and loading coils for transmitting
purposes. In making this design it is best
to construct the two uprights A and the
top cross-piece, of hard rubber or some
well-dried hardwood thoroughly boiled in
wax.

Eight to twelve turns may be used in the
helix, about 6 inches in diameter, and
spacing them %& to %4 inch apart, The wire
may be about No. 6 B. & S. for small sets
and of aluminum, brass or copper. Contact
with one side of the circuit to any number
of any complete turns is given by means of
a jackboard B, detail of the construction of
same being given in the sketch. By arrang-
ing a rotary knob and contact arm with
wheel for the top turn, it is possible to
quickly make conection with any part of
one turn, as will be evident. The top turn
of wire should therefore, be made practi-
cally horizontal as regards all parts of the
turn, so that the wheel will follow around
same quite truly.

The jackboard and receptacle for same
may be purchased from any telephone sup-
ply company, or they can be made up by
the experimenter who happens to have a
lathe at hand. A wax impregnated wood
base may be used for the helix, etc. The
other side of the circuit is connected to the
rotating arm I, through a brass strip D
and post C.

L. Hildebrand, of Denver,
writes us:

“T take your ‘Electrical Experimenter’
and I sure think it is a dandy paper.
I don’t believe I could do without it.”

“Your November issue of the ‘Elec-
trical Experimenter’ was the first that
I have seen and I am very pleased to
find it such a fine magazine. 1 buy
about six different electrical and me-
chanical magazines a month, and I think
this is one of the best ones published
for the young Experimenters.”

Colorado,

June and July is noticeably less than that
during December and January. The lower
curve shows the variation for one month,
day by day, in strength of signals.

The wvariations in strength of signal
from day to dav are comparatively slight,
but they are noticeably greater for March
and July than they are for December and
January.
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IMPROVEMENTS ON DETECTORS.

Of all the amateur wireless detectors in
use to-day probably not 3 per cent. are
properly covered up to protect the crystals
against dampness and dust in the air. The
best detectors are generally covered by a
glass shell in some way, such as Fig. 1
shows. Here a threaded brass rod and
handle H, pass through a threaded hole in
the upright B. This rod carries a cup to
hold the crystal, and also is tapped and
fitted with three thumbscrews to clamp
it with. The glass tube or coveris-secured
in place between the metal uprights A and
B, in felt-lined grooves turned in them, as
will be seen.

The cat-whisker wire, in the form of a
spiral preferably, is carried on an arm H.
which fits snugly but not tightly in a ball
clamped under a bar C and two thumbnuts.
The ball can be split on one side if desired,
to clamp the rod more tightly whenever
the bar C is tightened up. Thus the rod
H. can slide lengthwise through the ball
and around any angle over the face of the
crystal owing to the ball and socket joint
formed. The base should be nothing but
glass, hard rubber, fiber or marble for
highest efficiency. Molded composition is
all right also.

At Fig. 2 is seen the easiest manner in
which to cover over your detector to keep
the dust out. A glass laboratory or watch-
maker’s bell is placed over it. It may be
arranged in a wooden frame and hinges,
so it can be tipped back, permitting of
quick accessibility to the detector for re-
adjustment.

it is well to cover the mineral with oil,
as depicted at Fig. 8, to keep the crystal

THE PERIKON-ELECTRA
DETECTOR.

A new radio detector invented and
patented by G. W. Pickard, sponsor of
the present silicon, perikon and iron pyr-
ite types, and known as the Perikon-

June, 1915

laticn to the gap that the break occurs
just as the plugs on the gap are approach-
ing the stationary electrodes. The quicker
the action of the spark coil the shorter
must be the distance between the plugs
when the break is made. With a little ex-
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Three Methods of Improving Detectors.

in first-class shape. Paraffine or other oil

can be used.

THE SENSITIVITY OF THE TELE-
PHONE RECEIVER.

It is truly marvelous how sensitive an
ordinary telephone receiver is. Preece cal-
culates that a sound is produced in a tele-
phone by current equal to .000,000,000,000,6
(six ten-trillionths) of an ampere in in-
tensity, or such a current as could deposit
about .000,000,000,000,03 (three hundred-
trillionths of a cubic inch of pure copper
in each second of time.

Pellatt calculates that with a voltage of
.0005, representing the difference in poten-
tial between the two terminals, an audible
sound is maintained in the receiver.

Above values may be multiplied by 10 to
25 times if the instrument is a modern
wireless telephone receiver,

A Detector for Radio Purposes, Capable of Quick and Accurate Adjustment.

Electra detector, is illustrated by the
drawing here shown. This instrument
consists principally of a very clever min-
eral stand which by means of properly
designed adjustment screws permits the
operator to quickly move the mineral
cup B to whatever position desired under
the contact point of steel or brass, P.
Pressure on the point is varied by turn-
ing the thumb screw E. Details of the
parts B and C are shown in the drawing,
as well as the stiff spring and barrel A.
The spring A is of the expanding type
and when the mineral cup is mounted on
the lever system, B—C, swinging on a
fixed pivot X, secured to the base frame
D, the spiral spring A tends to force the
mineral cup B up diagonally against the
two adjusting screws F and G. These
screws are inclined at an angle of 10 de-
grees from the horizontal and exert pres-
sure downward on the 10-degree tapered
sides of the cup. Hence it becomes pos-
sible to simply adjust either screw, F or
G, and thus move the mineral about
under the contact point until the most
sensitive spot is found.

MERCURY BREAK AND ROTARY
FOR SPARK COILS.

The accompanying drawings represent a
simple apparatus for obtaining a synchro-
nized spark of a fairly Ligh frequency from
a battery-operated spark coil. B is an or-
dinary rotary spark gap with twelve zinc
plugs. A is the contact breaker which
takes the place of the vibrator on the spark
coil. It is made of hard rubber or wood
cut out with twelve points which, when
rotating, make and break the current for
the primary by making the brass point C
come in contact with the mercury M con-
tained in the carbon cup. A condenser
should be put across the points of contact
to reduce sparking. The cup is adjustable,
The break disc should be set in such re-

perimenting the right distance will be
found. The apparatus is driven by a bat-
tery motor. With a motor speed of about
2,000 r. p. m. a spark frequency of about
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400 per second will be obtained. Amateurs
depending on batteries for transmitting will
find that this machine will give a much
higher pitched spark than with spring
vibrator. The motor does not take much

battery power to rumn.
Contributed by W. MORRISH.
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Intensifying Radio Signals.

By Henri Sécore,

fying the weak signals received in

radio-telegraph stations are men-

tioned in the French journal, T. S.
T, (Télégraphie Sans Fil), and we de-
scribe the more interesting of these simple
arrangements for intensifier experiments
‘herewith.

The first method of constructing an in-
tensifier is that illustrated at Fig. 1, where
three carbon pieces C, C, Cl are mounted
delicately on the diaphragms of two high
resistance radio receivers T T. These re-
ceivers TT are joined in the place of the
regular head ’phones of the wireless re-
ceiving circuit. The carbon piece Cl is
pivoted between two indentations in the
faces of the two upright carbon blocks
CC, thus forming a microphone. When
the diaphragms of the wireless 'phones T
T move, due to incoming signal current
acting on them, they also cause the resist-

S EVERAL unique schemes for intensi-

Microphonic Form of Amplifier.

Fig. 1.

ance of the carbon block circuit or “micro-
phone” to vary. This action causes a strong
Tocal battery B to act on a second pair of
'phones R, which can be T5-ohm type re-
ceivers, etc.

Another stunt is that outlined in Fig. 2,
where a phonograph reproducer P with
‘horn H is caused to give loud signals by
virtue of the stylus or reproducer point
resting on the diaphragm of a 75-ohm re-
.ceiver T. This receiver is acted upon by
«varying current strengths from a battery
B through ‘a carbon grain microphone M.
This microphone has its mouthpiece re-
‘moved and is carefully placed in position
against the diaphragm or cap of the high-
resistance 'phone R, connected to the reg-
-ular radio set. It may be remarked that
‘the Editors have found these arrangements
to work best when the diaphragm of the
microphone M is glued or otherwise rigid-
ly connected with the receiver R dia-
phragm.

1,000 Ohm Receiver and Microphone
Form This Amplifier Together with
Phonograph.

Fig. z.

A scheme similar to the last one was
advocated by Stanley Hyde in Modern
Electrics, but in a simpler form, i. e, the
;phonograph reproducer stylus was placed

in contact with the diaphragm of the high-
resistance wireless ’phone directly. Here,
however, there is a chance to amplify the

Fig. 3.

Amplifying by Lever Action.

signals by controling the microphone
“booster” circuit TM B. Those not hav-
ing access to a phonograph reproducer may
simply place a good size horn on the re-
ceiver opening of T, the diaphragm vibra-
tions of it being heard then in the horn H.

The old principle of unbalanced lever
action is employed in the arrangement in-
dicated at Fig. 3. In this outfit, as shown,
a delicately pivoted lever L is caused to act
on the phonograph reproducer stylus P, at
A, whenever the opposite end of the lever
point P1 is acted upon by the movement of
radio receiver (T') diaphragm. As is well
known, if the lever is pivoted at Pj or off
center, then an increased motion radius is
given at A, compared to the motion radius
imparted at P;, and which difference in
movement amplitude is directly propor-
tional to the ratio existing between the long
and short arms of the lever L. A, C is a
balance weight. The pivot P. is movable
up or down on fulerum rod with setscrew
and sleeve as indicated.

SELENIUM CELL FOR WIRELESS
TELEPHONE CONTROL.

A recent patent issued to a Brooklyn,

N. Y., inventor possesses some very inter-
5 ‘E:Q; 3
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esting points which will, though perhaps
not immediately practical, nevertheless be-
come useful, undoubtedly, when the well
known selenium cell is more perfected.

_ The diagram here given shows how this
inventor intends to make use of the prop-
erties of the selenium cell (which lowers
its resistance when a strong light is thrown
on same, and vice versa) by placing the
selenium cell 5 in the focus of a reflector
4. A mouthpiece 2, into which the voice
waves are projected, has fitted on its inner
end a small mirror 1. As the varying voice
air waves impinge against the diaphragm
and its*mirror 1, it causes a corresponding
varying beam of light to be projected onto
the cell 5. This light is projected onto the
mirror from some source of illumination
placed behind lens 3. The selenium cell
thus causes a changing resistance corre-

sponding to the voice fluctuations at 2 to
react through the transformer circuit 7, 8,
9, and thus sets up corresponding spark
waves in the secondary of this transformer,
as will of course be evident.

AN AIR BLAST SPARK GAP.

The spark gap has long been known as
the most wasteful piece of apparatus In
the sending set. The result is that ex-
perimenters have spent much time trying
to overcome its disadvantages.

The object of special rotary gaps, etc,
is to hold up the resistance of the gap,
which falls very low, due to the heat of the
passing spark, and also to the ionization
of the air in the gap. By cooling the gap
the former is done away with and an air
blast will accomplish the latter by blowing
the ionized air from the gap similar to a
rotary type gap.

An air blast gap can be easily made from
a plain zinc spark gap that will give good
results. Remove the lower zinc plug and
drill a 1/16-inch hole through its center.
Drill another hole 3§ inch diameter into

Compressed Air Spark Gap.

one side, so it will connect with the small
hole. A brass or copper tube 1 inch long
is forced into this hole to make a tight fit.

Replace the plug in the stand so the tube
will project out at the back. The gap is
connected in the circuit and a small rubber
tube is slipped over the brass tube and long
enough to reach the floor.

The air may be supplied by a bellows op-
erated by the foot; or a better way would
be to get a small tank and compress air
into it and regulate its flow to the gap by
means of a valve.

Contributed b
TiiIOMAS W. BENSON.

INDOOR LIGHTNING SWITCH
CONTROL.

Herewith is diagram of how I made a
grounding switch attachment for my aerial,
that is very convenient. It is very handy,
and instead of going out in the yard on
muddy and rainy days, by pulling the mid-
d'e string the knife blade is brought into
upright position. The other two strings
(left and right) will ground or connect the
aerial to the instruments. Small pulleys

Aerial Switch Controlled Indoors by Means of
Three Ropes.

are best employed to pass the cord around
bends and into the small holes cut through

the window frame,
Contributed by =~ JAMES R. ALLEN.
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The D. C. Arc for Wireless Telegraphy and Telephony

Majorana’s Liquid Transmitter.

The illustration at Fig. 15 explains the
principle of Majorana’s transmitter.
When water passes thru a small hole in
the end of a tube, as shown at A in the
diagram, it continues to flow in an un-
broken column for some distance and
1:1'1@:1]'13 it breaks up into drops as shown
at B.

Majorana’s transmitter is shown on the
right-hand side of the diagram. Tube A
is in this case fitted with a small elastic

A By A‘r M

]
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0
Fig. 15. Showing the Principle of the Water
Stream Microphone.

partition near its end. This is attached
to a rod leading from the diaphragm M.
Two small rods or plates E and F are
arranged near the bottom of the column
just above the place where it forms into
drops. These rods just enter the column
a very little way and are connected to
the circuit conveying the current which
we wish to control by the voice.

Now, on speaking in front of M,
vibrations are conveyed to the liquid by
the rod from the diaphragm, and a sort
of wave motion takes place down the
column as shown in this diagram, its
form depending on the voice, so that the
electrical resistance of the column be-
tween the two rods is continually chang-
ing in exact accordance with the sound
waves acting on the diaphragm.

The conductibility of the column can
be varied within certain limits by the
size of the hole in the tube and by tlie
character of the liquid employed, whether
it be acidulated water, salt water, mer-
cury, etc., and also by adjusting the dis-
tance between the rods.

Vanni’s Liquid Transmitter.

At Fig. 16 is depicted the transmitter
which was used recently by Dr. Vanni
in Rome in connection with a Morretti
arc generator. Successful transmission
of speech was accomplished between
Rome and Tripoli, a distance of over 600
miles.

A small jet of acidulated water passes
thru nozzle N on to a small plate F at-
tached to diaphragm D; it splashes off
this on to a fixed plate G; every move-
ment of the diaphragm alters the resist-
ance of the liguid between the two
plates. The diaphragm may either be
operated on directly by the voice, or it
can be connected to a distant telephone
circuit by means of the electro-magnetic
device shown here.

Now a word or two as to the recep-
tion of signals when arc generators are
employed for transmissiomn.

‘When telegraphing, the arc generator
is kept working all the time, and the
signals are transmitted by shorting sev-
eral turns of either the primary or sec-

(Concluded)

ondary inductance by means of a Morse
key, thus putting the transmitter either
into or out of tune with the receiving
station by altering its wave-length.

Fig. 17 shows Poulsen’s connections for
reception. As no interrupter is employed
at the transmitting station to break up
the wave train into groups of waves
whose frequency is sufficiently low as to
be audible in a ’phone, no signals can be
heard with ordinary receiving connec-
tions. A small vibrating contact-breaker
is, therefore, employed at the receiving
station, known as a tikker. When using
this instrument no detector is required.
Its action is as follows:

The receiving circuit is intermittently
connected by a tikker to a large con-
denser O (about 1 microfarad capacity).
During the time of contact the condenser
becomes charged, and when the contact
is broken it discharges thru the tele-
phone, producing a note corresponding
to the frequency of the tikker interrup-
tions. Mr. Child, of the London Tele-
graph Training College, has very kindly
lent me a tikker which I shall be very
pleased to show to anyone interested at
the close of the lecture.

For the reception of speech, the de-
tectors and connections used are similar
to those for spark signals, the most
sensitive detectors being those of the
crystal type, such as Pickard’s original
silicon detector, or a zincite and copper
pyrites detector. Electrolytic detectors
are particularly reliable for telephony,
and Fleming's oscillation valve also acts
very well.

essenden has invented a very clever
telephone receiver, which he terms the
“Heterodyne.” It consists of two small
coils, one wound on a fixed core of fine
iron wires, and the other attached to a
mica diaphragm having its plane parallel
to the first. The first coil is connected
to a local source of “high frequency”
current tuned to agree as exactly as pos-
sible with that of the transmitting sta-
tion; the received oscillations pass round
the diaphragm coil. The mechanical

Receiving

Poulsen “Tikker"”
Connections.

Fig. 17.

force between the two coils varies in
accordance with the voice at the trans-
mitting station and reproduces the words
spokeri.

I have been experimenting myself for
some time past with a hot wire telephone
on the principle of that invented by
Pierce for line telephony in 1880. I find
that this telephone can also be connect-
ed direct to the oscillating receiving cir-

cuit without the use of a detector; but,
as you see, the apparatus is very crude
and is no doubt capable of much im-
provement. As this is a lecture on arc
systems, I have made very little mention
of H. F. alternators. -
There is, however, very little doubt
that in the near future the Goldschmidt
H. F. alternator will be used for wire-
less telephony, and Professor Fleming
thinks tﬁat by its employment even
Transatlantic wireless telephony may be
possible. The time is probably coming
when we shall be able to converse with
our friends at sea from our own houses,
using telephones similar to those so
many of us already have installed. We
shall ring up the Telephone Exchange

Fig. 16.—Dr. Vanni's Liquid Transmitter. A
Variation in the Liguid Stream N is Cazised
by the Magnet Coils A-C and diafram D.

and ask to be connected to some large
wireless telephone station on the coast,
and the operator there, having got into
communication with the ship to which
we desire to speak, will connect up our
simple telephone circuit to his elaborate
wireless instruments, to which he will
attend while we converse.

The paper was followed by an inter-
esting debate.

Dr. Erskine Murray, after thanking
the lecturer, said that rather debatable
ground had been touched on by the
lecturer in reference to the Lepel system.
1t was by no means certain that both the
primary and secondary oscillations took
place through the spark gap. With refer-
ence to the Poulsen system, he said that
he had himself, several years ago, seen
a Poulsen arc working continuously,
without adjustment, for over a quarter
of an hour, and it was a great wonder
that wireless telephony was not made
more use of commercially.

Mr. Binyon said that reference had
been made to the Goldschmidt alter-
nator. He was himself employed by the
Goldschmidt Co. and was glad that the
lecturer was so optimistic as to its
future; but he thought that Transatlan-
tic wireless telephony, altho in all prob-
ability on the verge of accomplishment,
would never become of great commercial
value. Transatlantic telegraphy is car-
ried on at high speed in order to cope
with the enormous number of messages
transmitted. Too much time would be
taken up by telephony, and people would
not care to carry on important conver-
sations to which any amateur station
could listen.

Mr. Maurice Child made some very
humorous remarks as to the result of
wireless telephony in the Channel. He
suggested that some very bad language
might be heard if all sea captains were
to try and speak to each other at once
by wireless telephony.

Mr. Leslie Miller stated that he had
seen aluminum used in place of carbon
for hydrogen arcs with very good re-
sults.
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'A STORAGE BATTERY HANDY
LAM

Campers, cyclists and Boy Scouts will
find this lamp extremely handy and prac-
tical. The articles that are used in con-
structing this lamp are: One storage cell,
one battery switch, one 2%-volt lamp, one

<  miniature socket, 10 feet
of annunciator wire or
lamp cord.

The remaining smaller
articles can be found
around the house. After
your storage cell has
been charged set 1t n
the pasteboard box that
it originally was received

in, or Dbetter, make a
metal carrier for it
Then fasten a leather

strap on both sides of
the box so it will fit

comfortably on  your
back. Take another
piece of leather and

make a head band to put
around your hat or cap
and rivet the miniature

Head Lamp. socket to it, as shown.
On ‘the bottom of the wooden battery
switch drive a small nail and bend so as to
make a hook to fasten the switch to your
coat or any other part of your clothing.
Make or buy a little reflector of polished
tin or nickel to fasten on the socket. Con-
nect as illustrated. and your lamp will be
ready for use.

HAROLD B. FINKELSTEIN.

A CHEAP TELEGRAPH KEY.

A wvery simple key for experimental
wireless work can be made very easily.
Procure a piece of wood 3x3 inches and
give this a good coat of shellac. Next,
get a spring clothes pin and fasten this at
A, leaving 1% inches of the pin projecting

Storage Battery

Telegraph Key from Clothes Pin.

from the board. Bore a hole in the upper
and lower pieces about %% inch from the
ends. Procure two binding posts off some
old batteries, and fasten these in the holes,
having them about vs of an inch distant,
with clip in normal position. The wires
can then be attached at B and C, as shown
in the diagram. ,Place a strip of brass
D, under the nut C, with a telegraph knob,
E, at the outer end, or the knob may be
placed on screw C.

Banana oil or turpentine is excellent for
pasting tinfoil on transmitting condensers.

NOTICE!!!

We wish to buy May, '13, Oct., 13,
and Jan., 14, copies “E. E.” Address
the Editor.

SECOND PRIZE $2.00.

A NOVEL ELECTRICAL WINDOW
ATTRACTION.

A novel attraction for a window dispiay
can be made from a fruit jar filled half way
with water and supported over two electro-
magnets, which are mounted in a box or
covered over with some cloth as shown in
illustration. Two or three small figures A
are made from cork and painted with some
white paint. Now insert on bottom of each
figure A an iron tack or a small iron nail.

When everything is ready connect the
electro-magnets in series with a thermostat
and place the figures in the water. As soon
as the current is made the figures will dive
to the bottom of the jar, and when the
magnet is opened the figures will rise again

Electrical Window Attraction.

to the surface. The operation is continuous
as long as the thermostat makes and breaks
the circuit. Thermostats are readily pur-
chased in any electrical store.

ContriBUTED By L. WEIss,

A ROTARY “CAT WHISKER"” DE-
TECTOR.

For all around service the universal or
cat whisker detector gives good results.
The cat whisker detector herewith de-
scribed is easily made.

The cup A is made of brass % inch
thick and 2% inches in diameter. Th=

| quired.
"be substituted by four parts made in one

Rotary Mineral Holder,

holes are 5 inches in diameter. The
brass screw K holds A to the base, so that
it can turn. G is a brass strap 1/16 inch
thick and 3%, inch wide which connects A
to the binding post H. This strap is
not necessary as the connections can be
made with wire under the base. Electrical
connections are made with H and F,

All the parts should be nickel-plated and
polished.
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THIRD PRIZE $1.00.

A FOOT-CONTROL AERIAL
SWITCH.

This switch is designed to give rapid
switching of the aerial circuit connections
to the foot control of the operator. When
he is using his instruments he sometimes
finds it rather difficult, after sending, to
throw the switch and make all the neces-
sary adjustments before the return call
commences to come in. This device, by
eliminating one movement at least of the

' hands, saves time.

The sketch illustrates all the parts re-
If desired the eight parts A may

piece; the same also applies to B. The
instrument may be mounted directly on a
table or may have a base, and may then be
placed on the table, through which the
holes for-the treadle cords have been pre-
viously bored. 5

Too much pressure should not be applied
to the treadles, as undue strain might in-
jure the switch,

The blades CC can be of copper or
brass bar about vs to % inch thick by Y%
inch wide and 8 to 10 inches long. The

Foot=Operated Aerial Switch.

base is best made of waxed wood or mar-
ble. The jaw contacts AA, etc., should
have their upper ends slightly flared out
so the blades will enter them without bind-
ing. The cross bars DD are of fiber or
hard rubber. Contributed by

A, D. R. FRASER.

A HELIX CLIP.

An efficient helix clip may be made from
an ordinary spring clothespin. Fasten a
th'n piece of sheet copper on the inside of
each jaw of tae pin, using small brads, and
let one piece lap back on the inside of the

Helix Clip of Simple Construction.

pin for about half an inch. Solder a flat
head 8-32 machine screw on the overlap
and screw a nut from a dead dry cell on
this to form a binding post,
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“SIMPLEST” HOT WIRE AMMETER

The diagram shows how to make a sim-
ple but accurate device for finding the best
-radiation of a radio transformer of a half
kilowatt or over. The device is simple and
can be made by most every wireless ex-
perimenter.

Two small knobs are attached to the
head of the T-square and a No, 36 copper

wire stretched between them. From the
' Cogper wire, (Gloss bead, |
Q > |\ 7 square
i

Yery Simple Hot Wire Ammeter.

center of this wire is suspended a small
lead shot on a silk thread, with a glass
bead.

When put in series with the ground, the
wire expands, causing the shot to drop
slightly; and, after adjusting the helix
«clips till the shot is lowest, the greatest ra-
diation is obtained.

For some transformers the wire may
have to be larger or smaller than 36, de-
pending on the transformer used.

Contributed by

RANDOLPH ROLAND.

DICTAGRAPHS FOR TESTING
MACHINERY,

The ultra-senitive telephone set, com-
monly known as the Dictagraph or De-
tectiphone, is applicable to many different
problems encountered in every-day work.
A very useful application of this instru-
ment to the requirements of machine
erectors, etc., is illustrated in the sketch.
Here the extremely sensitive microphone
transmitter of the dictagraph is placed in
contact with the metallic frame of the
machine or, in the case of a shaft bearing,
at the end of the journal housing, as seen
i the cut.

WWach bearings
B

Dictagraph Helps Machinists to Hear Knocks
in Machinery.

By listening in the telephone receiver
of this set the slightest knocks or other
undue noises in the machine, which would
not, perhaps, be perceptible to the ordi-
nary ear unaided, will be heard plainly in
this instrument. This form of telephone
is simply a series instrument, and the bat-
tery, microphone and receiver are all
joined in series. It is therefore easily pos-
sible to rewire same and place the battery
at any point in the circuit desired, or the
circuit may be made as long as 50 to 75
feet. No. 16 lamp cord can be used for
the circuit under such conditions.

Always connect the lead-in wire from
vour highest point and avoid leaving kinks
and unnecessary turns in it.
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SAND-PAPERING COMMUTATORS.

One of the commonest jobs the elec-
trician around motors in industrial plants
has to bother with is keeping the com-
mutator in good shape. All commutators
at some time or other tend to burn and
blacken a little bit, and a common remedy
to smooth them while they are running is
to apply a piece of sandpaper. We show
herewith a couple of commutator blocks
made out of hardwood suitable for hold-
ing a piece of sandpaper nicely without
fear of shock to the electrician or motor
attendant, In the model shown at A a
back piece of wood E is caused to clamp
the sandpaper tightly when the handle C
is tightened up by means of its threaded
stud and nut secured in a recess in the
center of the block, this nut being, of
course, square or hexagonal in form so
as not to turn. The second form of sand-
papering block at B in sketch is very sim-
ple to make, and has two 1/16-inch slots
cut in the two sides of same at the back.
The sandpaper is then simply fastened in
each slot, and may be held by a thin
piece of wood if desired. In either case

it should be noted that for best results,
and as followed out in one of the largest
industrial plants of the country, it is al-

Sauu-raper 310CKS 1or Dressing Commutators.

ways best to have several of these blocks
with different radii curves on their faces
to cover the range of several sizes of com-
mutators which may be around the plant.
It is not advisable to use a flat block face.

A useful hint in this direction lies in
the use of a common scythe-sharpening
stone, which is quite soft and nonconduct-
ing. When a commutator is badly cut and
temporary improvement is necessary in
the operation of the motor such a stone is
pressed on to the commutator, and it is
thus dressed down while running. Always
use sandpaper for commutator work and
never emory paper.

PIN-POINT MINERAL TESTER.

The pin-point detector and mineral test-
er is constructed with two battery screws,
two battery thumb nuts, two washers, 16
comtmon brass pins, one block of soft
wood 3 inches long by 1% inches wide by
3 -inch thick. Hollow out the block, as
is shown in drawing, leaving the sides,
ends and tops ome-quarter of an inch
thick, In the middle of the block drive
your pins in rows, being careful that the

A Pin=Point Mineral Tester.

pins do not touch each other and allowing
the points to project through the top about
one-sixteenth of an inch. Connect the pin-
heads as shown in drawing, solder-
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HOW TO MAKE AN ELECTRO-
LYTIC RECTIFIER,

A very simple device which will change
an alternating current to a direct current
can be constructed for less than a dollar.

First obtain four jars (see Fig. 1) and
place them in a suitable box. Next obtain a
board just large enough to go across the
four jars. Mark a circle on the board
under each jar. Mount then an aluminum

Four Cell Electrolytic Rectifier.

and a lead plate V-inch apart under each
circle, as shown. The lead plates should be
a little larger than the aluminum plate; a
suitable size is 4x6x% inches. Both plates
can be fastened to the cover by bending
over a 9g-inch ear at the top and using
some wood screws.

Fill the jars to within 1 inch of the top
with an electrolyte made by dissolving as
much sodium phosphate as possible in the
water and adding a few drops of sulphuric
acid for low voltage rectification, such as
12-20 volts, etc.; connect the cells as shown
in Fig. 2. This rectifier may be used on an
alternating current circuit up to 220 volts.
On 110 volts it will give 3 to 312 amperes
D. C. at 80 volts, and on lower voltages it
will operate with reasonable efficiency. It
will take about half an hour for the plates
to form after the alternating current is
turned on. Both halves of the cycle are
rectified with this rectifier.

A BUZZER TELEGRAPH SYSTEM.
The sketch, I think, will be interesting
to your readers. ;
The diagram shown is for an open cir-
cuit telegraph set that most anybody can
easily put up. It requires the following ap-
paratus:

Two D. P. D. T. switches, two

|-

.bUZ .% er

Simple Buzzer Telegraph System.

buzzers, two keys and batteries. To oper-
ate the set the switch handle is always left
on the receiving or buzzer side. When
the operator wishes to send he throws it
on the right and calls the other party.

1 have used this set for some time and
get fine results.

Contributed by FRANK HARAZIM.

ing the lead wires to the pin-heads and
binding screws. Place a piece of mineral
on the pin points as in drawing No. 1. To
adjust the detector rap it lightly so as to
jar the mineral.

This detector will be found very handy
for testing mineral, as there is no adjust-
ment screws to handle. I find this detector
much more sensitive than anything I have

ever tried.
Contributed by C. P. STONE.
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AN UNUSUAL COUPLER.

It is a well-known fact that the efficiency
of most receiving sets is very low. This
loss is due to the inefficient method of
transforming the oscillations from the an-
tenna to the closed or detecior circuit.
This loss is especially great when two
couplers are connected in cascade for elim-
ination of interference, The coupler here
described, although not new, is seldom, if
ever, seen in the amateur station.

We know that when undulations ener-

FLASH-LAMP ANNUNCIATOR.

A different form of indicator or an-
nunciator than the one we are all more or
less familiar with is the subject of these
few lines. In many cases it is very de-
sirable to have an annuneiator operating
on the same principle as the telephone
switchboard, i. e., where the signals are
flashed by means of small lamps placed be-
hind glass bull's-eyes with numbers painted
on them.

The arrangement shown in the sketch

front

JSec.coit @

Particularly Efficient Form of Loose Coupler with Spherical Secondary.

gize the aerial it sets up a weak mag-
netic field' about the primary. Now, in
order to @nergize the detector circuit to
a maximum it is up to us to construct a
secondary suitable to absorb the most lines
of force. So we make a form like the one
in illustration, which has many advan-
tages over the common cylindrical form.
This can -¢asily be turned on a lathe.

Start winding your coil from both ends
and then solder them together at top, tak-
ing taps gbout every twenty-fifth turn to
vary inductance. Any number of layers
can be used.

The primary coil is of the common vari-
ometer type. Start winding at either end,
taking taps first 10 and then every other
10. This eliminates the losses otherwise
due to sliders. Sizes 24 and 30 B. & S.
wire are suitable for primary and second-
ary, respectively. The illustration eluci-
dates the minor details. A eoupler built
similar to this is very efficient and gives
a handsome appearance, as sought by every
up-to-date experimenter,

Contributed by ROBT. C. MARTIN.

CONTROLLING LIGHT FROM THE
" DOOR.
Quite frequently rooms are lighted by

pendant fixtures which are turned on and
off by a pull-chain socket at the fixture.

Controlling Electric Lamp by String.

This makes it necessary to grope through
the dark room in order to find the chain.
This annoyance may be obviated by the
use of a piece of cord and two screw eyes
E, as shown in the drawing. Screw pul-
leys would be better but are not necessary,
as the cord will pass easily through the
eyes. A small porcelain insulator hung on
the end of the cord will serve as a hand
grip and will also tend to keep the cord

herewith indicates a very simple arrange-
ment, easily constructed by the amateur
electrician and at small expense. Also the
principle can very well be carried on to in-
clude quite a number of indicators, as will

";’IM Lbutions

Flash=Lamp Annunciator.

be evident. Briefly, the principle of this
flash light indicator is as follows:

An electro-magnet 1M has fitted onto it
a soft iron armature A, pivoted as shown;
so that when an electric current passes
through the magneét coil it will attract the
shorter end of A, and thus release the
brass switch drop D. This drop then falls
onto the contact screw E, thus closing the
flash-lamp circuit through the battery. Pri-
marily the signals are sent into the indi-
cator to the respective magnet coils 1M,
etc,, from the push puttons 1, 2, 3, etc,
placed in various parts of the building.
The glass disc C can be made of ordinary
glass and the front of same painted with
some lampblack as shown. After each sig-
nal has been answered by the attendant the
drop D is readily reset by the small button
as shown in sketch.

HINT FOR CONDENSER MAKING.

Use a warm, flat iron, instead of the old-
time hot knife and roller, to make your
condensers and yvou will be surprised at the
ease with which it can be accomplished.
The condenser will be much more compact
than it could possibly be made by rolling,
thus increasing the capacity likewise,

Contributed by

ARTHUR R. DARLING.

taut. By using a cord of the same color as
the paper over which it passes a very neat
job may be made indeed. A rubber band
may be placed in the cord line so as to pre-
vent severe jerking of the socket mecha-
nism. Contributed by

HAMILTON A, HOOPER.
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HOW TO MAKE AN ELECTRIC

HORN.

The following material will be needed in
building this horn: An old watch case re-
ceiver, an electric bell and a wood base of
any size; also a block for the bell to rest
on. Now remove the magnets irom the
receiver and drill a 5&-inch hole through
the back of the shell. Next procure a tin
horn at a toy store for about 10 cents and
remove the whistle on the inside. Next -

cement- the horn to the holder in the back

Easily Made Electric Horn.

of receiver, or solder it in place if the shell
is of metal. That having been done, re-
place the diafram and screw the cap on.
Next cut the ball off the tapper of the bell,
remove the gong and bend the rod at right
angles as shown in figure. Then solder
the end of the arm to the diafram. This
horn will give a loud sound, especially if
used on five to six dry cells B. A push
button is placed at PB.

SPARK PICTURES.

The photos of sparks herewith repro-
duced were taken with a one-inch spark
coil, but the batteries were run down and
the sparks would only jump a half inch.
However, the picture turned out quite sat-
isfactorily. For the benefit of the reader
1 will describe the experiment. The ma-
terial used consists of a photographic plate,
metal plate, talcum powder, two pieces of
wire and a needle. (The photographic
plate should not be exposed to any light.)

First of all fasten one wire leading from
either of the secondary posts of the spark
coil to the metal plate. Place the photo-
graphic plats on the metal plate, with the
gelatine side up, and sift the talcum pow-

der through a piece of cheesecloth evenly
over its surface. To the other secondary
post of the coil fasten the other wire. At-
tach the needle to the other end and hold it
on the middle of the plate. Make one
spark, brush off the powder and the plate
is ready for developing, Startling results
can be obtained if the above is carried out

correctly.
Contributed by WM. A. STEPHEN.
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THE NEW COOLIDGE X-RAY TUBE

The new Coolidge X-ray tube is a di-
rect outcome of Dr. W. D. Coolidge’s pre-
vious invention of ductile tungsten, the
physical properties of which enable its
substitution for platinum as the target or
anti-cathode in X-ray tubes.

The Coolidge tube is shown in detail in
Fig. 1, while Fig. 2 gives details of the
cathode and front end of the target.

The construction of the cathode can be
seen from Figs. 1 and 2, in which (1) is
a tungsten filament formmg a flat, closely
wound spiral.  This tungsten filament
(which consists of a number of convolu-

r7g.!

11g.2
Lnlarged View of C&i‘ﬁade a/Tont end of Trgelg?)

The Famous *“Coclidge” X=Ray Tube.

tions) 'is electrically welded to heavy mo-
lybdenum wires (2 and 3), to the other
extremity of which are welded the two
copper wires (4 and 5), these being :n
turn welded to the platinum wire (6).
insure rigid support for the hot ﬁlament
the molybdenum wires are sealed directly
into a piece of special glass (7) which has
the same coefficient of expansion as molyb-
denum. The outer end (8) of the supporting
tube is of soda glass like the bulb itself,
and it is therefore necessary to interpose
at (9) a graduated series of different kinds
of glass to allow for the difference of ex-
pansion of (7 and 8). A small glass tube
(10) surrounding one of the copper leads
prevents short-circuiting of the copper
wires (4 and 5). The tungsten filament
which forms the cathode is heated by a
current from a small storage battery, which
should be carefully insulated from the
ground. An ammeter and an adjustable
rheostat in the circuit enable the heating
current to be regulated with great nicety
between 3 to 5 amperes. This range of
current gives a potential drop through the
filament of from 1.8 to 4.6 volts, variations
of the corresponding filament temperature
being from 1,890 to 2,340 degrees absolute.
The focusing device consists of a cylin-
drical sleeve of molybdenum (11). It is
mounted so as to be concentric with the
tungsten filament, with its end projecting
about 0.5 mm. beyond the plane of the
latter. It is supported by two stout mo-
lybdenum wires (12 and 13) which are
sealed into the end of the glass tube (7)
(see Fig. 1). The sleeve is electrically
connected to one of the filament leads
(14). This, besides acting as a focusing
device, also prevents any electron discharge
from the back of the heated portion of the
cathode, The anti-cathode or target (15),
Figs. 1 and 2, also serves as an anode. It
consists of a single piece of wrought
tungsten welded to a molybdenum rod
(16) of cylindrical section and supported

Ly a molybdenum split tube (17). This
split tube fits snugly in the glass anode
arm (18) and serves the double purpose
of supporting the anode and of conduct-
ing heat away from the cylindrical rod
and so protect the seal of the inlet lead
(19). The bulb is made of soda glass and
is about 18 centimeters in diameter. The
method of exhaustion is very long and
complicated, and in the later stages of the
exhaustion a very heavy current is main-
tained continuously on the tube for per-
haps an hour, the temperature of the bulb
being kept from rising too high by the
use of a fan. The pressure in the fin-
ished tube is very low.

The main advantages of the Coolidge
tube are the following: The quantity and
the pentrating ability of the rays produced
can be varied independently at the will of
the operator with both ease and rapidity.
When the tube is once adjusted to the re-
quirements of the operator it needs no
further attention. Both the intensity and
the penetration of the X-rays are under
the complete control of the operator. A
higher penetration than can be obtained
from any other tube is claimed, as well as
a longer life. The tube can be worked off

either alternating or direct current. Hence

it is possible for an operator in actual
practise to do all classes of work, ranging
from that calling for the lowest to that
calling for the highest penetration, with
a single tube. TFurther, he can reproduce
exactly what he or some other operator
has done before. The adjustments are
rapid and require the minimum of tech-
nical skill. Tt has been found that once
the proper penetration and exposure had
been determined radiographs of any object
can be duplicated time after time with ab-
solute precision—The Electrician, London.

THE “KENOTRON” HIGH POTEN-
TIAL RECTIFIER.

A new form of vacuum rectifier is de-
scribed in a recent number of the General
Electric Review.

When the electrically heated electrode
in the bulb shown is cathode only a ther-
mionic current passes. For a given voltage
drop this thermionic current increases with
the temperature, but above a certain temper-
ature the current becomes constant. On the
other hand, for a given temperature of the
cathode the thermionic current increases at
first as the positive potential on the anode
is increased, but finally a saturation ther-

. mionic current is obtained and further in-

crease in voltage has no effect. With a
sufficiently perfect vacuum this thermionic
current is due to a pure electron emission.
The “kenctron” is a rectifier based on this

New Form of Vacuum Rectiﬂer Tube.

phenomenon, and the article discusses how
the design depends on the amount of cur-
rent to be rectified, the maximum permis-
s.ble voltage loss and the proper form of
electrodes to prevent electrostatic strains
on the filament. Three different forms of
kenotrons are covered. The first type con-
tains a molybdenum _cylinder and a coaxial
filament and is suitable for alternating-
current voltages up to 15,000 and a current
of 400 milliamperes and voltages up to
100,000 and a current of 100 milliamperes.
The efficiency of this rectifier is between
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ELECTRICAL BULLET PROBING.

A new electrical method of probing for
bullets is being employed in the military
hospitals of Europe, says the Lancet,
London. It consists of a head telephone re-
ceiver such as a sensitive wireless phone,
together with a flat metal plate and a prob-
ing needle of the same metal. The patient’s
arm, for instance, is placed on the metal
plate, which is connected to the telephone
receiver, as is also the probing needle.
When the surgeon touches the bullet with
the needle there is formed a galvanic bat-
tery. This gives rise to an electric current
which is heard in the receiver. Sir James
MacKenzie Davidson says this method is
undoubtedly more certain and easier to ap-
ply than the “induction balance,” also in

use for the purpose.

Locating Bullets w‘i)thl Telephone Receivers
niy.

TESTS OF PERMANENT MAGNET
STEELS.

J. A. Mathews has contributed to the
proceedigs of the American Society for
Testing Materials a paper based upon an
extensive series of magnetic tests on steel
alloys. The amount of permanent magne-
tism which hard steel will retain, and the
tenacity with which it retains it, are pro-
foundly affected by the heat treatment of
the steel, as well as by its chemical com-
position. But different steels are affected
differently by heat treatment. Some
have their best permanent-magnet quality
in the oil-hardened condition, while others
—sixty hundredths per cent. carbon steel
and five per cent. tungsten steel—are best
when water-hardened. Thus, the “mag-
netic hardness” does not vary in the same
way as physical hardness. Drawing the
temper, however, reduces both hardness
and magnetic permanence. In some steels,
pieces of small section have greater per-
manence than larger pieces, while other
steels have the opposite characteristic. The
chief result of the tests made up to the
present is that no uniformity of behavior
is found among different steels, and that
no laws or theories covering the phenom-
ena can be deduced before a great amount
of further experimenting has been done.
The author found the best index of per-
manent-magnet quality to be the ratio be-
twesn residual magnetism and coercive
force. He proposes this ratio as a new
magnetic unit.

98 and 98.75 per cent. A second type of
“kenotron,” which is suitable for voltages
not over 10,000 and currents ranging up to
100 milliamperes, contains a small filament
such as 1s used in automobile head lamps
inserted in a molybdenum cap about 5
inch in diameter. A third style is shown
in our illustration. It contains a V-shaped
filament between two tungsten plates.
Hence this new form of rectifier prom-
ises to fill a number of engineering wants-



A Brief Digest of the Latest Electrical Patents

WIRELESS TRANSFORMER (Fig. 1)—Compact
loose coupler with pancake coils independently mov-
aple co-axially.

BATTERY CONNECTION (Fig. 2)— Improved
dowel terminal for carbon electrode in dry cells.

TROLLEY WHEEL MOUNTING (Fig. 3)—Wheel
is mounted with lateral thrust springs to give wider
range of action, so it will not release its hold on trolley
wire so auickly.

LAMP CONTAINER OR BOX (Fig. 4)—A simple
carton to hold electric lamps while in shipment, etc.

HEAD-BAND ATTACHMENT (Fig. 5)—An extra
flat plate secured to the head-band prevents band catch-
ing hair. A good idea and a boon to the telephone ex-
change operator.

ELECTRIC SIGN (Fig. 6)—Has bull’s-eye ‘lenses
over each lamp; etc. Gives spectacular effect as liquid
filling glass, etc. '

MUSICAL DEVICE (Fig. 7)—Electrically operated
striker for musical pipe, as shown.

PORTABLE ELECTRIC LAMP (Fig. 8) — Ar-
ranged with base attachable to anything. Socket also
swivels.

ELECTRIC SOCKET (Fig. 9)—Arranged with a
pull chain and lever, acting on push button switch.

STORAGE BATTERY SEPARATOR (Fig. 10)—
Ingenious insulating envelope to fit over battery plates
and to separate them from one another.

WIRELESS RECEIVER (Fig.) 11)—Magnet spool
movable to or away from diaphragm by threaded thumb
lever at rear, as shown.

TELEGRAPH RECORDER (Fig. 12)—Devised to
operate on the sounder principle, the armature bar car-
rying a stylus, as indicated.

ELECTRIC HEATER (Fig. 13)—In the form of a
cup to contain liquid and a food cup with perforated
walls, held on heating element at center.

AUTO HEAD-LAMP AND SIGNAL COMBINED
(Fig. 14)—Horn vibrator is mounted in rear of head-
lamp. Openings provided for efflux of sound. Tends to
reduce the cost of auto manufacture, as both functions
are combined in one chamber.

BEDSTEAD ELECTRIC LAMP (Fig. 15) — Pro-
vided with hooks to hang on bed rail. For reading.

NEW PICKARD RADIO DETECTOR (Fig. 16)—
Uses silicon “S” and antimony “A.”

CORNER-TURNING INDICATOR FOR AUTOS
(Fig. 17)—Electro-magnet control operates sign frame
arms, as perceived; signs appear before window with
lamp behind them.

DUPLEX AUTO HEAD-LAMP (Fig. 18) — Good
idea for providing small, city lamp in pocket at side of
parabolic reflector, containing the regular head-lamp.
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AMATEURS

. Our Amateur Radio Station Contest is open to all readers, whether sibscribers or not. The
ciency of the apparatus. To increase the interest of this department we mike it a rule not to publish photos of stations unaccompanied by that of

the owner.
Editor.

Dark photos preferred to light toned ones.

We pay each m mth $3.00 prize for the best photo.

hotos are judged for best arrangement and effi-

Make your description brief, Address the

AMATEUR RADIO STATION
CONTEST.

Monthly Prize, $3.00.
This month’s - prize winner.

WAYNE BROS. AMATEUR RADIO
STATION.

Herewith are submitted photos of a
wireless set, which may interest some of
your readers. Before proceeding, allow
me to say that this set is of entircly ama-
teur construction, having been built by my
brother and myself.

The photos show clearly the outer ap-
pearance of the set, but a brief description
of the interior follows. I might first say
that the receiving cabinet is entirely of
hard rubber, and measures over all 20x
12x10 inches. Contained within are a re-
ceiving transformer, loading inductance,
and variable condensers. There are also
the two sets of high-voltage batteries for
the audions, and also the 1 to 1 ratio
transformer for the amplifier. All coils
are wound with stranded wire (or litzen-
draht) which much improves their effi-
ciency, of course, for high {frequency.
The hook up of the set, which, so far as
I know, is original with us, enables us to
receive both damped and undamped waves
with equal facility, and we have clearly

Messrs. Wayne Brothers and Their HIgh-Grar.lé

Radio Set. Top: Receiving. Below:

Transmitting.

heard on several occasions the high-
powered stations at Berlin, Honolulu and
San Francisco, which employ the undamped
wave system for transmitting.

On ordinary spark sets, we have heard
signals from Key West, Colon, and numer-
ous ship sets, covering 1,100 miles in day-
time; signals being from ships using the
average transmitter employad on shipboard.
We have also copied “press” from Poldhuy,
and have heard time signals from Arling-
ton at a distance of 40 feet from the
phones.

The transmitter is all home-mads, and
of one-hali K.W. power. Transformer is

WEITH WIRELESS OUTFIT.

The following is a description of my
wireless station, located at Chicago, IlL:
My receiving set comprises a double slide

Master Weith and His Radio Station.

tuner, variable condenser, fixed con-
denser, loading coil, battery, potentiometer,
galena and also a silicon detector, 1,000-
ohm phones and a high note buzzer for
testing the detectors., The receiving set is
on -the bottom part of the table; all neces-
sary switches are used.

~ My sending outfit is composed of a
Y2-kw. transformer which runs on the 110-
volt circuit, Leyden jars, spark gap, key
and oscillation transformer. The send-
ing set is on the top part of the table,
except key.

The aerial is 50 feet long and 100 feet
high and consists of two wires.. I get
very good results with this set.

ROYAL C. WEITH,

Chicago, TIl1,

of open core type und employs a choke
coil to regulate current. Referring to the
photo: To the left may be seen the im-
pedance. In the center is the transformer,
and to the right the condenser, which is
of glass plate type, immersed in oil. The
oscillation transformer, which is of the
doub'e sliding pancake type, is secured to
the table.

The rotary gap is of the Marconi type
with rotating bar, carrying the two elec-
trodes instead of the usual pin-wheel type.
This gap has the advantage of starting
quickly, and also keeps cooler than the
wheel gap. Also the glass-front case con-
taining the rotary is suspended by four
spiral springs, which reduce the vi%ration
of the motor to a minimum. We have
transmitted 50 miles.

MONROE WAYNE,

A. ROSS WAYNE
New York City.

The most efficient way to recharge small
storage batteries is by means of a small
dynamo driven by water motor or gasoline

engine.
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RADIO STATION OF RAYMOND
MYERS.

Below is shown the radio equipment of
Raymond Myers, Tiffin, O, The sending
set consists of Blitzen 34-kw. transform-
er, oscillation transformer, rotary gap and
an oil-immersed glass plate condenser.
The receiving set includes a navy type re-

ceiving transformer with dead end
switches, Murdock variable and fixed con-
densers, galena detector and Bran-

des’ 2,000-ohm phones. The aerial is 40
feet high and 120 feet long, composed of
four antenium wires on 11-foot spreaders.

With this outfit I have heard all of the
near-by lake stations and a great man
along the Atlantic Coast south to NAX.
Have picked up amateurs this winter from
Buffalo, N. Y., to St. Louis, Mo., a few
being 8KP, 8BC, 8EG, 80Z, 9EE, 9EG,
CHW, 9BD and have heard 9YN on sev-
eral occasions. Insending I have been heard
200 miles away and talked with a score of
amateurs within a radius of 75 miles.
Time and weather reports are received
daily at this station from NAA and NAR,
and with loading inductances connected in
circuit WSL clearly responds.

A Radio Club has been organized in this
city, and T would be glad to hear from any
amateurs who would like to join. I have
a Government radio license (second-grade
amateur), and my call letters are 8CT.

RAYMOND MYERS,

Tiffin, O.

Top Photo Shows Mr. Myers and His Sending
Set. Center: Rotary Gap. Below:
Receiving Station.

TECH WIRELESS CLUB
NAMES NEW OFFICERS..

The Tech Wireless Club of Harris-
burg, Pa., has elected these officers: Pres-
ident, Prof. Peet; vice president, Prof.
Loomis; secretary, Charles Everett Kutz;
treasurer, G. Webber Knight.

Besides some minor pieces of appar--
‘atus the club will add a new aerial to its
equipment this year. The aerial will be
in the shape of an angle, one side of
which will be seventy-five feet and the
other side sixty feet, The apparatus
will be greatly increased in strength and:
the members expect to get into commu--
nication with Lehigh University.
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ROCKWELL RADIO
LABORATORY.

It certainly is a great idea to incorpo-
rate in your fine magazide, The Electri-
cal Experimenter, such a contest as the
“Amateur Radio Station Contest” is
bound. to be.—Enclosed you-will find
a flashlight of my wireless and experi-
mental station, and also a photo of my-
self, which I wish to enter in this con-
test.

In my receiving circuit I have a load-
ing coil, an E. I. Co.s loose coupler, a
variable condenser, a blocking (fixed)
condenser with controlling switch; a
potentiometer which controls the cur-
rent to my E. L. Co. electrolytic detector,
and also to my carborundum detector;
an E. I. Co. Universal detector stand,
using galena with two 2-point switches
to throw in either detector with or with-
out potentiometer; a Junior fixed con-
denser across phones with controlling
switch, and 3,000-ohm phones.

On my sending side, I have a l-inch
spark coil which is operated by a trans-

Left: Donald P.
Rockwell.

Below: His Coms=
plete  Wireless
Sending and
Receiving Ap=
paratus.

reduces the street alter-

former which
nating current down to eight volts; an
E. I. Co. wireless key; a zinc spark gap,
sending Helix and a Leyden jar condens-

€r.

My aerial is of No. 14 wire, about 120
feet long, of 4 strands, 60 feet high at
ong end and 40 feet high at the other
end.

My ground is a 34-inch pipe driven 8
feet into the ground. The receiving set
has a range of from 1,200 to 1,500 miles,
and the sending set a range of from 6
to 8 miles.

In my station I have, besides my wire-
less set, a telephone and a telegraph,
both of which I use in communicating
to different iriends about the city. In
the telegraph circuit I have a sounder,
a relay and a key. In the telephone cir-
cuit is a receiver and a Stromberg-Carl-
son transmitter.

DONALD -B. ROCKWELL,
17 Walnut St.,
Wellshoro, Pa.

The efficiency of wireless transmission
over long distances is very low owing to
the scattering of the waves in all direc-
tions. Probably the average energy re-
ceived from a transmitting station is but
one one-millionth part of the initial power
radiated.

RADIO INSTALLATION OF J. L.
TAYLOR, JR.

I have an efficient wireless station and
give you a photo of same, as well as one
of myself.

The receiving

of double

set  consists

Mr. J. L. Taylor, Jr., and His Radio Station.

slide tuning coil, Universal crystal
detector, Murdock loading coil, 8-point
variable fixed condenser and Murdock

1,000-ohm single headset. I also have
buzzer test. I hear N. A. A, W, C. C,
N. A. D, W. S. L. and many other near-
by radio stations.

My sending set consists of Mesco key,
l-inch spark coil, spark gap, suitable con-
denser and oscillation transformer.

Aerial is 65 feet long, consisting of four
wires spaced two feet and supporied by
pole 50 feet high. Lower end of aerial is
about 30 feet high and fastened to roof of
house.

The ground is an—iron pipe-driven into
ground about seven feet.

I have an amateur’s license and also sta-
tion license. My call is “8 W. 5” On
the whole, 1 am quite pleased with my
set.

I read the Electrical Experimenter and
enjoy it very much.

J. L. TAYLOR, JR.

Barker, N. Y.

PALMER HILL'S AMATEUR
STATION.

Below is a photo of my wireless station,
which I would like to enter in your wire-
less station contest.

The sending apparatus consists of a one-
inch spark coil, rotary gap, home-made con-
denser and helix, key and hot wire am-
meter, also a rheostat for gap.

Receiving set as follows: Clapp-East-

Palmer Hill's Excellent Wireless Outfit.

ham and E. I. Co. loose couplers, large,
home-made loading coil, fixed condenser,
switch box, loading inductance, Var. con-
denser, galena detector and others for ex-
perimenting with different substances, aerial
switch and Government receivers.

Most of the instruments are of standard
make, which I find very efficient. The

- either sending or receiving circuit.
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aerial is 50 feet long, composed of six
wires, 40 feet high, of the inverted “L”
type. I am going to erect a six-wire aerial
300 feet in length for receiving purposes.

I hear all the coast stations from N A B
to N A R;-also, on Friday, Jan.-8; 1915,
between 9 and 10 p. m., I heard wireless
telephone messages and music.

PALMER HILL,
Stamford, Conn.

C. L. Robinson, of Laquey, Mo., writes
us as follows:

“I received the April Electrical Ez-
perimenter which I wrote you about and
thank you very much. I am very much
delighted with your magazine. I have
read several but it is the best I ever
saw for the general Electrical and Wire-
less Experimenter. Success to you.”

FLINDT STATION.,

The following is a description of my
radio station:

Transmitting: One and one-half inch
spark coil run on eight dry cells, volt and
ammeter for testing, wireless key, Helix
and spark gap. I use a high-tension glass
plate condenser; wave meter for regulat-
ing wave length. I have a range of 10
miles with this apparatus.

Receiving: Loose coupler with variable
condenser across primary., I employ a
condenser and detector in secondary cir-
cuit. Phone 2,000 ohms resistance.

A loading coil is in series with aerial.

Radio Messages ‘“Coming in” at Walter Flindt’'s
Station.

Double-pole, double-throw switch conneﬁs
Y
aerial is 80 feet long and 60 feet high
with four wires. Have caught stations as
far as 800 miles away at night.
WALTER FLINDT.
Philadelphia, Pa.

NEW AMATEUR RADIO STATION
AT GARDINER, ME.

The new wireless station installed by
F. H. Woodbury, was given a tryout re-
cently and worked perfectly.,. Many
messages were picked up from incoming
ships and places all along the coast and
the receiving apparatus worked excep-
tionally well.

Considerable credit is due the men of
the Central Me. Power Co., who did the
work of establishing the aerials. The
work was made difficult because they are
stretched from two poles fastened on
the peaks of two buildings with slanting
roofs of slate that made the work some-
what hazardous as well as difficult. One
expert who has seen similar installations
says that it is one of the best jobs he
ever saw. It is the efficient way in which
this work was done that is largely re-
sponsible for the perfect working of the
apparatus, undoubtedly.

The prime object of the apparatus is
to get the correct time from Washing-
ton.



QU

STION

B0

This department is for the sole benefit of the electrical experimenter.

of sufficient interest will be published. Rules under which questions will be answered:

1. Only three

uestions can be submitted to be answered.

Questions will be answered here for the benefit of all,

but only matter

2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, no penciled matter considered.

3. Sketches, diagrams, etc., must be on sepa.rate sheets.

Questions addressed to this departmcnt cannot be answered by mail.

RECEIVED RADIO ENERGY.

(273) Ralph L. Kunau, Sabula, Ia., asks
several radio questions,

A 1. We would suggest that nothing
smaller than No. 16 & S. conductor,
either- solid or stranded, such as lamp cord,
should be used in wiring up a radio receiv-
ing set. No. 22 to 24 B. & S. wire is used
considerably for tuning coils.

The voltage of a received current on a
wireless aerial over medium distances
where the signal is strong is of course very
minute. It is probably on the order of
one hundred-thousandth of a volt. Under
ordinary conditions, using a crystal de-
tector with high resistance head phones,
etc, the current necessary in the aerial for
good, readable signals is about 40 micro-
amperes. Signals are rather hard to read
when the current drops as low as 10 to 15
micro-amperes. Of course, when ampli-
fiers are used, the current may be many
times weaker than here mentioned, and the
signals will still be readable. An experi-
mental potentiometer may be made from a
pencil as you suggest.

WAVE LENGTH MEASUREMENT

(274) Mr. S. Cleveland,
Tenn., sends scvcra] radlo wave length
qucrics.

1. In regard to your aerial wave
]ength and your wave meter, etc., would
advise that as long as you have a wave
meter of the Clapp-Eastham type vyou
should have no trouble in finding out just
what adjustments you have in your cir-
cuits as to wave length values, etc.

After looking over your question carefully,
it appears that either the capacity or the
inductance in the closed oscillating circuit
must be reduced, if you are to radiate en-
ergy at 200 meters wave length. We be-
lieve that in your second case that the wave
meter has been placed too close entirely to
the excited system of the aerial. This, of
course, would account for the fact that
you could hear the signals in the wave
meter receiver all over the condenser scale.
In using the wave meter in every case, it
must only be placed just close enough to
the wireless transmitting set so that the
faintest signal can be heard nicely at the
point of maximum resonance in the wave
meter. This point is found by turning the
condenser handle back and forth.

J.hf, editor of this column, from some
experience in the matter, always prefers
when possible, or when tuning transmitter
sets, to make use of a small low-voltage
battery lamp or a small Geissler tube con-
nected across the condenser terminals of
the wave meter as a resonance indicator in
place of a telephone and the detector. Un-
doubtedly, when you get your two oscil-
lating circuits properly joined together or
in perfect resonance, you will be able to
transmit 80 to 100 miles easily with your
12-inch spark coil and electrolytic inter-
rupter,

RADIO QUERIES.

(275.) Rudolph Fehnle, Moballa, Ore.,
asks the question department several radio
questions.

A. 1. A double head-phone set is al-
ways preferred to a single receiver, as the
joint action of two phone% acting on both
ears simultaneously gives a much better
effect acoustically than when only one is
used.

When tuning coils are used for loading
purposes they are simply connected in
series with the aerial lead-in, one wire
being joined to the end of the coil proper
and the other wire to one of the sliders.

We do not suggest sand-papering enam-
eled wire on tuning coils, except where the
slider is to make contact. The capacity ef-
fect of enameled wire insulation is of small
import, generally speaking,

OSCILLOGRAPHS.

(275 A.) Oscar P. , 825 Roscoe street,
Chicago, Ill, is interested in the operation
of an oscillograph for tracing the curve of
alternating wave form, time-circuit values,
etc. :

A. 1. The sketch shows simply how
the oscﬂloqmph works, and the current of
which a record is desired is passed through
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the looped wire shown, which is supported
in a powerful magnetic field, produced by
direct current excited magnets MM.

The looped wire L can be of fine plati-
num (say.0005” dia.), and it passes
around a small spool-shaped suspension, as
sketch shows, the spool being hung on a
fine quartz fiber preferably. Between the
wires is supported a miniature metallic
mirror, which reflects a beam of light on a
moving strip of photographic film. After
a record has been taken the film is devel-
oped as usual. The film compartment is,
of course, light-tight and the fluctuating
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current passing tarough the loop L causes
the moving mirror to trace a line of the
wave form, etc, on the moving film. A

Delai/ S~
£E

The Principle of the Oscillograph.

su:tdb]c resistance should be connected in
series with the element L, of course.

It is possible to buld one of thsse ma-
chines cheaply with a li‘tle care, but the
commercial machines are rather expensive
and generally cost in the neighborhood of
several hundred dollars.

WATTMETER HOOK-UP.
(276.) James W. H.——, New York
City, wants connection diagram for Wes-
ton type direct-reading wattmeter in a
wireless transmitting circuit.

Watt-Meter Connections in Radio Transformer

Circuit.
A. 1. Diagram is given herewith for
connecting a direct-reading wattmeter in
on 110-volt A. C. wireless transmitting

sets.

LODGE MERCURY COHERER.

(277.) Sumner B. Young, Dorchester,
Mass., inquires as to the construction of
the Lodge mercury coherer:

A. 1. In the mercury coherer of
Lodge’s pattern a toothed wheel is caused
to rotate by clockwork, etc., over a small
mercury pool. Over the mercury is placed
a thin film of oil such as machine oil, and
the coherer is so adjusted that the teeth
of the brass wheel just barely touch the
mercury. The sketch shows the arrange-
ment of this device in this case.
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The incoming etheric wave currents

break down the slight insulating film be-
tween the teeth on the wheel and the mer-

The Lodge Mercury Coherer.

cury, thus allowing more battery current
to pass through the coherer to the signal-
ing instrument. The oil helps to restore
the coherer to its normal state. This co-
herer ‘s therefore “seli-healing.”

TOPOGRAPHY VERSUS WIRELESS.

(278.) F. W. Noel, Boswell, Pa., asks
us about height above sea level in respect
to wireless work:

A. 1. The height of your location above
sea level has no appreciable effect on radio
operation, generally speaking. What we
mean to say is that persons living at very
high altitudes and those living in valleys
several thousand feet lower use practically
the same aerial dimensions. It is consid-
ered best, however, when a choice can be
had, to erect the aerial on the highest point
of land available.

You should be able to get the Arlington
Time Signals at your location, 200 miles
from Washington, with a good receiving
outfit, providing your aerial has a f{fair
length. The length should be preferably
irom 100 to 150 feet, but you may try your
h5-foot length aerial before increasing
same if desired.

TELEPHONE RECEIVER NEEDS
REMAGNETIZING.

(279.) Philip C. Platt, Bridgeport,
Conn., writes regarding a telephone re-
ceiver which has apparently become de-
magnetized : -

A. 1. Most probably you had best re-
turn the receiver, which has its magnets
weakened, to the makers for remagnetizing.

A, 2. Rotary spark gaps are used a
great deal with spark coils, but unless some
synchronous form of interrupter or com-
mutator is used in connection with the ro-
tary gap it is very difficult to get a pure
tone from the outht. Quenched spark gaps
are generally found best for use with
spark coils, no matter whether the coil is
interrupted in the primary circuit by a
vibrator or electrolyt'c interrupter. The
above consideration will be evident to you
very plainly upon analyzing the action of
such interrupters, which is very unsteady
or variable as to frequency.

LOOSE-COUPLER SWITCHES.

(280.) William Neckerman, West New
York, N. J., wants to know how switches
can be connected to loose-coupler primary
so as to cut out one of the tap switches
where desired:

A. 1. You can divide up the winding
as vou mention on the large loose coupler
and simply place a two-point switch “S,” as
shown in diagram, to quickly cut out about
half the winding or other parts of it in
one sten as desired for rapid change of
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wave length. By the arrangement here
shown you also gain a great deal, as when
the switch “S” is on point 1, and switch

L. C Prim Coily

Switching Scheme for Loose Coupler.

«n is opened or placed on the dead point,
there will not be an undue loss from dis-
tributed capacity in the idle turns of the

coil.

INDUCTION COILS ON A. C.
TRANSFORMERS.

(281.) Frank S. A— — Easton, Md,,
states he cannot get his induction coil work-
ing right on a step-down. A. C, trans-
former:

A. 1. We do not know how you are
attempting to use your spark coil in con-
nection with the small A. C. transformer
of the step-down type. )

However, we may state that in every case
such as this the spark coil vibrator is, of
course, used the same as if a battery were
employed. Otherwise you will get no re-
sults at all, as the low voltage A. C has
too smooth a sine wave form to give any
results in the spark coil, and the vibrator
must be used to give a sharp break in the
«circuit.

The statement you make is incorrect re-
garding the passage of an alternating cur-
rent through any coil which has an iron
core within it. Any transformer ever used,
practically speaking, has, of course, its
proper iron core, and alternating current
is used in all of "'thése 'transformers
throughout the country for lighting - and
power work, for wireless stations, etc. The
current in the ordinary spark coil, using
Latteries for excitation,-is- really an un-
symmetrical - alternating current, as has
“been proved by oscillographic tests in the
laboratory.

DICTAGRAPHS FOR DEAF PEOPLE

(282.) E. I. C——, Lexington, N. ¥
writes us regarding a special model dicta-
graph which_he has_purchased for helping
him to hear better, and which does not
help him as expected:

A. 1. The editor of this column has
known of a number of such cases and, in
fact, has been personally familiar with a
couple of cases where such instruments
as the dictagraph did not prove of benefit
at the first trials of same. This is due
probably to the fact that such an instru-
ment gives forth rather a harsh sound in
reproducing the speech at first to a per-
son who has never heard it in operation
before ; therefore speech is not always fully
intelligible. We believe, however, if you try
this instrument daily for a week or more
that you will soon become accustomed to
it and that it will help you. Most com-
panies do not, however, make any positive
guarantee at all that this instrument will
absolutely in every case help those hard of
hearing to hear perfectly. This is because
every case of deafness or partial deafness

(Continued on page T3, first column.)
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CHEAPER ELECTRIC VEHICLES.

A new style of electric vehicle has been
developed by a New York engineer, it is
said, which will make possible a large re-
duction in the cost of same. Dr. C. P
Steinmetz said recently of this new de-
sign, “that it held great promises. Among
other unusual features this electric auto
has no differential gear, but a divided
motor, in which the field and armature
both rotate, each driving one rear wheel.
Electric braking is utilized, and arrange-
ment is made to permit the motor acting
as generator to partially recharge the stor-
age battery when running down hill.
Twice the power ordinarily realized is ob-
tained owing to the field and armature
both revolving, thus reducing the size of
battery required.”

BARON MUNCHHAUSEN’S NEW
SCIENTIFIC ADVENTURES.

(Continued from page 43.)

me, while tears of gratitude ran down his
ruddy cheeks. We then discussed the de-
tails, and next morning we put the whole
plan before the Government. The Presi-
dent and his Cabinet, General Sir John
French, of the British army, as well as
King Albert, of the Belgian army, were
even more enthusiastic than Joffre had
been, and a vote was passed immediately
authorizing me to go ahead with the work.

“Sg cautiously did we proceed ' that no
German spy ever got wind of the great
scheme. o suspicious character was
allowed to come within 10 miles of the
tunnel openings and, as the latter were cun-
ningly started under large railroad sheds,
reconnoitering aeroplances of the enemy
never suspected what was going on beneath.

“There were four large tunnels all told.
The first started at a point near Pont-a-
Mousson, ending in the forest of La
Fourasse. Another one started not far
from Verdun and ended in the forest of
the Argonne. No blasting or dynamite
was used for fear of arousing the Ger-
mans overhead; each tunnel was large
enough to enable 20 men to march abreast
in it upright.

“At the end of December, 1914, we had
over 150,000 men at work on the four tun-
nels, and by February 1, 1915, they were
completed except for a few yards at the
far end, During that  night the entire
French as well as British and Belgian
armies walked into the tunnels—men,
horses, automobiles, artillery and all. We
had burned our bridges behind us; every-
thing was staked on the grand coup.

“A  small opening was then made carefully
at the end of each tunnel, and one of our
men cautiously emerged through each
small hole. Each of the four reported the
forests quiet, whereupon our sappers
quickly broke out a large opening; within
one hour our armies began to debouche
from the tunnels, and by morning the four
units had marched out of the four forests.
One-half of the armies were to fall into
the backs of the Germans and the other
half were to march on Berlin. I was with
the latter, highly elated at our success. We
immediately seized all railways and roads,
and our advance began,

“There was only one thing which dis-
turbed us. By night we were informed that
the other half of our legions which were
to fall into the back of the enemy had
failed to find a single German soldier.
Neither Joffre nor I could understand this,
but the next morning we had the glad tid-
ings that our army had taken some 40,000
prisoners and that not a single German
remained. Joffre and I naturally reasoned

(Continued on page T3, second colummn.)
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(Continued from page 72.) y
is different, and some require surgical or
other treatment.

DAMPED AND UNDAMPED WAVES.
(283.) Blair Mudgett, Johnstown, Pa.,

asks for explanation of damped and un-

damped radio wave phenomena:

A. 1. The curves here shown will give
you an idea as to what is meant by the
damping of radio waves. As you w:ll per-
ceive, these waves gradually but surely fall
off to zero amplitude, This considers, of
course, a damped or spark wave, and not
an undamped wave, such as that developed
or produced by an arc generator, for in-
stance.

The damping of the waves as here out-
lined takes place in accordance with the
rule of logarithmic decay—that is, the
peaks of various successive waves or posi-
tive and negative ripples follow a logarith-
mic curve as perceived from sketch.

By logarithmic decrement is meant a cer-
tain amplitude value of one successive
wave as compared with the preceding. The
Government radio law now in effect stipu-

Undamped wave fram

Difference Between Damped and Undamped

Wave Trains.

lates that the ratio between the amplitude
of the first wave and the second half wave
following it shall not exceed 2-10 when
these two amplitude values are compared
with a Naperian logarithmic base. In prac-
tise this logarithmic decrement is always
found with a decrementer such as the Mar-
<coni or Kolster type.

The logarithmic decrement in Germany
and the United States considers the value
of decrement as gqual to the Naperian
dogarithm of the term (height of wave hl
divided by height or amplitude of wave
h2). In England the decrement is ex-
pressed as Nap. log. of hl divided by the
mext half wave amplitude h3. Hence the
U. S. value is found by multiplying the
English text-book value by 2.

A log. decrement of .2 is equivalent to
12,5 waves in the train before the ampli-
tude “h"” falls below one-tenth of the maxi-
mum, Good tuning cannot be done if
there are less than about 15 waves in the
train. Hence the law stipulates a decre-
ment of not more than two-tenths.

"THE SEPARATION OF STEEL AND
COPPER FILINGS.

Put some fine copper and steel filings on
a piece of paper, By passing an electric
spark from an induction coil through
them the filings will be found separated.
Arrange very fine copper filings on a sheet
-of paper. It will be found that one elec-
trode only will attract the cooper filings
‘the other electrode remaining inactive. If
for copper filings we substitute powdered
plumbago on gldass we shall find a decided
repulsion ensuing.

(Continued from page 72.)
that the Germans had held their western
trenches largely by bluff, while their real
army, consisting of several million soldiers,
had been thrown against the Russians to
hold the latter back from East Prussia and
their new invasion of Hungary. ;

“We therefore pressed forward with
great speed, using Germany’s wonderful
strategic railroad system for the main ad-
vance.

“On February 5 our allied armies had
crossed the Rhine at Cologne, Koblenz and
Mayence. On February 10 we crossed the
Weser, and on February 20 we entered
Berlin triumphantly, without a shot having
been fired. It was almost too good to be
true, but more work lay ahead of us. Our
mission was only half filled. We had
not as yet conquered the main German and
Austrian armies, which we knew to be on
the eastern frontier, and no victory can be
complete as long as a powerful army re-
mains in the field. In accordance with this,
we began pressing forward again, when we
were dealt a most terrible shock.

“We received the awful intelligence from
our army which we had left behind (in or-
der to patrol the conquered territory) that
one and one-half million Germans were
rushing on us with forced marches from
France!

“We were dumfounded.
or a hoax?

“Alas, it was neither. I will not bore you
to death with a most unfortunate, heart-
rending tale. This is what happened:

“Some German had hit upon the same
idea as I had, but instead of boring four
tunnels they bored but two. That was the
only difference! While we thought we
emerged behind their backs, they thought
they were doing the same thing in refer-
ence to us. By a strange coincidence they
marched out of their tunnels during the
same night as we marched out of ours
and, while we captured Berlin, they cap-
tured Paris and then Bordeaur!

“Not finding our armies (which they
thought had retreated into the interior),
they feared a trick and rushed back till
they came upon the other half of our army
stationed along the Rhine. Then they
knew the truth.

“A curious state of affairs had, therefore,
arisen in this terrible mix-up:

“We held Germany and a part of Austria,
while the Germans held nearly all of France!
Neither of us had gained any advantage,
so we called a truce and agreed to trade
back our present trenches for our former
ones, while they agreed to take back theirs.
. “For this reason March 1, 1915, found us
i exactly the same position we had left
on February 1, 1915, with the difference
that for two days the Kaiser had been in
Paris, while Joffre and I had been in
Berlin !

“I immediately fell in disgrace with the
Allies and I thought it best to take myself
out of the way, which T did.”

Baron Minchhausen took a long breath
at this juncture, so I commented :

“This is certainly a most remarkable
story; but, my dear Baron, how is it pos-
sible that we have never heard a single
word about this momentous phase of the
war? No newspaper ever mentioned a
word about it, to the best of my knowledge.
How can you explain that?”

“My dear boy,” Miinchhausen replied
wearily, “evidently you have not been in
Europe during the war. The explanation
lies in the one word: Censorship!. .The
Allies while warching on Berlin allowed
no news to leave the country for fear that
the German and Austrian armies at the
Russian frontier would hear about it too
early, so they naturally kept quiet.”

Was it a trick

ICity.
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“But, your Excellency,” I broke in, “how
could that have helped you? As you ad-
vanced from town to town in Germany the
Germans certainly must have had plenty of
time to send word ahead by telegraph to
their armies at the Russian frontier that
the Allies were advancing on Berlin. This
does not look right, somehow.”

Baron Miinchhausen chuckled softly for
some time before he replied:

“Ah, my boy, I knew you would ask
this, so I kept 1t until the last. Tae failure
of the Germans in the East to receive news
of our invasion was entirely due to a bril-
liant ruse of mine, studied out long before
our entry into Germany. Like all my suc-
cesses, this one was the simplest of them
all. Ridiculously simple! I must laugh
every time I think of it!

“You see, when the Allies emerged from
the forests that night they were all of them,
down to the last soldier, attired in German
uniforms!!

“As large bodies of German soldiers were
thrown back and forward over the great
German railroad system so often during the
war no one thought anything of our in-
vasion, thinking us, of course, as Germans
all the while; as a matter of fact, over 80
per cent. of the German population never
knew that the Allies had invaded Germany
and Austria uniil we were back in our own
trenches in northern France and Flanders.”

Here Miinchhausen indulged in an up-
roarious laugh before he proceeded:

“The fortresses which we encountered
had so few men that we did not even bother
to take them. Had the defenders found
out during our advance on Berlin that we
were not their compatriots they would have
been powerless, as their numbers were piti-
fully small as compared with the immense
armies of the Allies. However, they never
suspected us. As we had naturally taken
charge of all the telegraph and telephone
lines immediately upon emerging from our
forests, we sent, of course, fake war re-
ports to Berlin all day long purporting to
come from the front. The deception could
not have heen more complete. So you can
readily see that all the ‘news’ which the
Nauen wireless plant sent out broadcast
each day over the entire world during the
month of March was nothing but a hoax,
manufactured expressly for it by our own
General Staff!”

I was so stunned by this revelation that
I sat speechless for a few seconds. But 1
collected my thoughts suddenly, and de-
manded :

“That is all good and well as far as it
goes, but what about the German army in
France, my dear Baron? How could over
a million Germans have taken Paris and
Bordeaux without the outside world hear-
ing about it?” .

I thought surely that I had cornered
Miinchhausen that tinte, but he merely
gave a deep sigh and said sadly:

“Alas, great minds always run in the
same channels. That German who thought
of digging the tunnels underneath our
troops also thought of putting his soldiers
into French and British uniforms!!

“So, you see, the German masqueraded
armies fooled the French population pre-
cisely in the same manner as I fooled the
German people with mine. There are
thousands of French even to-day who have
not the slightest knowledge that Paris or
Bordeaux had been actually in German
hands!! Think it over, and you can rea-
son it out yourself how it worked. . .”

“And what did you do next, your Excel-
lency ?” I asked, more or less apologetically,
for having doubted the Great Man’s word.

“My last experience with the Allies hav-
ing proved so humiliating to me, I did not
wish to show my face in Europe any longer,
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so I decided to come to America, where I
arrived in the middle of March. Having
been in America previously, the country
was not new to me; as a matter of fact, 1
had acquired some years before a large es-
tate on the south shore of Long Island. To
this I retired and, not having many friends
in the neghborhood, no one botiered me
much and I shortly completed my inventions
on which I had been experimenting in Paris
and which the war brought to an abrupt
termination, as mentioned to you before.

“The problems of gravity had long at-
tracted me most powerfully. With New-
ton, the famous, I wondered what made an
apple fall from a tree or a brick from a
roof. Newton long ago, in his famous
works, had told us the zwhy, but he had died
without knowing the how. He knew all
the laws governing gravity, but he knew
not what the force consisted of. He was
very much like Edison, who knows a great
deal about electricity and its laws, but who
does not know what electricity itself con-
sists of.

“Tt did not take me a long time to ac-
tually solve the mysteries of gravity, once
1 hit upon the right track. I found that
gravity, like electricity, is a certain mani-
festation of the luminiferous ether which
permeates the universe and all matter.

“Once I had solved the mystery I set out
immediately to find an insulator for grav-
ity, and in a few days I had solved this
problem in a masterful manner.

“To make myself plain: On earth all
objects are attracted to the center of the
earth by the force known as gravity.
Whether it be a cannon ball or a feather,
both will fall on the earth’s surface if un-
supported. If some means could be found
to interpose between a falling apple and
the earth a ‘gravity’ insulator, through
which gravity could not act, the apple
would stay suspended in mid-air, theoretic-
ally. It could not fall to the earth because
thére would be no longer any gravity to
attract it.

“A parallel to the above is found in the
following simple experiment: Take a steel
ball and rest it on a smooth surface. Then
take a strong horseshoe magnet. With it
approach the steel ball; as soon as the
magnet comes close enough the ball will
roll toward the magnet till it reaches it.
Separate the two again and repeat the per-
formance, but before the ball reaches the
magnet interpose a magnetic ‘insulator’ be-
tween ball and magnet—in this instance a
stout piece of sheet iron. The iron will
take up all the magnetism and no magnetic
flux will reach the ball. Consequently it
will lay still, unaffected by the strong mag-
net, which is just as strong as ever, but
‘neutralized’ by the piece of sheet iron.

“To go further: Before any form of
energy can be transmitted from one point
to the other it smust pass through a con-
ducting medium. Take the medium away
and the energy cannot be transmitted any
longer. To illustrate:

“Take sound, for example—a simple form
of energy. A bell rings. The sound waves
generated from the bell's gong travel
through the air till they strike your ear
drum. You hear the bell. In this case the
air is the conveying medium. Take the air
away and you can no longer hear the bell.
Thus when a bell is placed under a glass
globe you can still hear the bell. With an
air pump now extract the air from the
globe; you can still see the clapper of the
bell strike the gong furiously, but you can-
not hear a single sound, because you have
taken away the conducting medium, the air.

“To go a step further: You look at the
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Geissler tube sells for 30c. Shipping
weight 1 1b.

No. 10010

IGi\ran free for 1 yearly nburlptlan.l

Hard rubber

Jr. Fixed Condenser.
comp. case. Widely used in radio re-

Pony Telephone
Receiver.  Single
pole, 75
ohms resistance.
Hard rubber comp.
shell. Two of these
receivers connected
without batteries
will carry talk up
to 150 feet. Excel-

lent with galena
detector for wireless,
1024 receiver, regular price 40ec.
Shipping weight 1 1b.

Given free for 2 yearly subseriptions
or 1 two-year subscription.

No. 1024

No. 9220

Zinc Spark Gap, works on any spark
coil. Can be used as an anchor gap or]
break gap in “‘hreak-key'" systems. Zinc
rods are 3/16" in diameter, and fitted

No. 1500

“Interstate’” Wireless Receiving Set.
Receives messages up to 300 miles on
fair size aerial. Has tuning ceil, de-
teetor, condenser and 75 ohm receiver.
Hard rubber comp, base and top. No.
1500 Interstate set sells for $3.75.
Shipping weight 4 lbs.

rﬁiven free for 12 yearly uhmip!lans'
0

r 6 two-year subscriptions.

with two insul

celving circuits,  Should be used with
tuner, phone and detector here shown,

ete. Cap. .0165 M. F. slize 2%;x1%%
x134"”. No. 10010 condenser sells at
50c. Shippiog weight 4 oz

iven free for 2 yearly subseriptions
or 1 two-year subscription.

Static Machine.
Gives 3" spark
without batteries,
dynamos, etc.
Simply turn handle |
and crackling
blue-white spark
leaps the ball
gap. Two 77

instrument. Base i3 hard rubber comp.
No. 9220 spark gap sells for 60c.
Shipping weight 1 Ib.

Electrite plates. |
Lots of experi- [f
ments available. i
Best machine No.

9000

Given free for 2 yearly subscriptions
or 1 two-year subscription.

made. Size 8x5x1014",
Shipping weight 6 Ilbs.

Price $3.75.

Jr. Tuning Coil. A beautiful instru-
ment. Bare wire wound. Polished bard
rubber composition ends. Two sliders,
A useful loading coil, 400 meters wave
length ecapacity. No. 9950 tuper sells
at $2.00. Shipping weight 2 lbs.

Given free for 6 yearly subscriptions
or 3 two-year subscriptions.

No. 9950

Bl wire, Well made

ven free for 12 yearly subscriptions
or 6 two-year subscriptions.

1000 Ohm
Wireless Re-
ceiver. Verysen-
sitive,  Single
pole,
shell.
magnet power-
fully magnet-
ized, Coil wound
with enameled
copper magnet

throughout. No.
1024A 1000
ohm receiver ™
sells at $1.00.
Shipping welght 1 1b.  No. 1024A
Given free for 4 yearly subscriptions
i or 2 two-year subscriptions.

_NOTE—Your own
seriber already we will extend
Galena Detector: you may get

yourself for 1 year; or two iriends for 2 years;

years; or finally yourself for 4
Collect

subscription may be included in the above offers. £
Suppose you desire the No. 9700

Iyour subseription. Example:

our friends,

ears, etc., etc.,

each to subscribe for 1 year; or
or two friends for 1 year and yourself for 2
whichever way you like.
the $2.00 for us and the Detector is yours.

If you are a sub-

three friends and

GrHe Electrical Experimenter
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Premium Dept.

New Yorhk City
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planets. - What is the necessary conducting
medium here? The luminiferous ether,
that mysterious fluid, so fine, so intangible
that man has as yet never seen, nor felt,
nor weighed it. Nevertheless, we have long
known of its existence. It fills the pores
of the densest metal as well as all space
in the universe. There is no atom on earth
or in the heavens which it does not perme-
ate completely at all times.

“But of course this is all well known to
you. I simply recite it so that the follow-
ing may become plain to you:

“I take a glass tube five feet long, in
which I place a piece of cork. Then
exhaust all the air from the tube. When 1
turn the tube upside down the cork will, of
course, fall from the top of the tube to the
bottom. Through what medium does the
energy of gravity pass to reach the cork and
force it to fall down? The ether. I now
take my gravity insulator, place it between
the tube and the earth and turn the tube
upside down. What happens? The cork
no longer falls down, but stays on top; fur-
thermore, the entire tube,” cork and all,
‘floats’ in the air when my hand releases it.
Gravitational force cannot reach the tube.
It is ‘insulated,” the same as glass insulates
electricity and nrevents it from leaving its
conducting wire.

“My gravity insulator is simply a curi-
ously arranged wire netting of insulated
Marconium wires crossing each other at
right angles. Marconium is a certain metal
of the rubidium group discovered by me; a
netting of this wire, when excited with a
powerful current of a peculiar wave and a
frequency running into the millions, acts as

a perfect insulator toward gravity BE-
CAUSE IT NEUTRALIZES. THE
ETHER ABOVE AND BELOW IT.

When placed above the ground you can
pile tons of metal or stone or any other
material over it. It will not touch the
gravity insulator unless you push it down
on it by applying an external force to it.
The material cannot drop on the insulator
by its own weight because NOTHING
HAS WEIGHT IN SPACE, WHERE
THERE IS NO GRAVITY.

“To prove this axiom I placed a spring
scale over my gravity insulator. The scale
stayed, of course, suspended as soon as I
took my hands away from it. Now I placed
weights on top of the scale, starting with a
one-pound weight. The scale registered no
weight, even when I increased the weight
to 100 pounds. Under normal conditions
my weights would have tipped the scales to
100 pounds. On top of the ‘insulator’ the
‘weight' had vanished, the same as the
sound of your bell will vanish, when you
place it in a vacuum. In order that you
will not draw any wrong conclusions, let
me state explicitly that the etherless zone is
confined only to about one inch above and
below the Marconium wire netting. Thus
any object placed above the ‘insulator’ is,
of course, surrounded by ether else you
could not see it. But gravity on earth (un-
like ether) acts only in a straight line, this
line passing through the center of the earth.

“For this reason objects placed above my
Snsulator’ will only stay suspended if
placed directly above it. If a part of the
object extends over the edge of the netting
the object will fall down on the netting, be-
cause gravity will pull down on the ‘ex-
posed’ part of the object. In order to carry
out these experiments successfully it is
quite necessary that the sun, as well as the
moon, are quite below the earth’s horizon.
If this precaut'on is not taken the object
above the ‘insulator’ will be attracted im-
mediately toward the sun or toward the
moon unless another gravity insulator is
placed above the object to neutralize the
sun’s or the moon's gravitational attraction.

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.
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BUILD YOUR OWN
GRANDFATHER’S|™
- CLOCK |

WITH OUR HELP
We furnish blue prints, fin-
ishing material and instrue-

tions. Buy the works, dial,
weights and pendulum from

us at  surprisingly low
prices. You make a fine
profit  building  artistic

clocks for your friends
Complete works, $5.00.
Others with chimes at all
prices.

Ask for attractive free offer.

Clock Company
1661 Ruffner St.
PHILADELPHIA, PA.

PORCELAIN
“THAT'S OUR BUSINESS”

Standard and Special Shapes, Regardless
of How Difficult

‘We fllustrate one hard shape we make.
A pair of rolls 714" long and 114" in
diameter with 8 holes on ends and middle.
They must be perfectly straight and we
make them so. It's hard but not for us.
We can make your difficult designs also.
Send us blue print for quotations.

Union Electrical Porcelain Works
TRENTON, N. J.

FREE

THIS VALUABLE
HAND BOOK

Tells how to help save money
and make work easy for you.
Just the thing for all Me-
chanics, Electricians, Plumb-
ers, Steamfitters, Carpenters,
Contractors, ete. Write to-
day for this FREE handbook
and state your occupation.

VAN EXPANSION BOLT
MFG. CO.

1209 E Fort Dearborn Building
CHICAGO, ILL.

WIRELESS MINERALS

Send 50c. in stamps or cash
for 5 Bottles of Minerals,
assorted in a neat carton—
Galena,  Silicon, Carborun-
dum, Pyrite and Bornite.
The finest detector mineral
outfit ever offered. Com- 5“c
plete, 5 bottles and box
THE ELECTRO-SET CO.
1960 E. 6th St., CIavaland‘ 0.

MORE MOMEY MOR YOU
Inereaseyour income writing show
cards. Big opportunity for ambitious
men and women. Experience unnec-
essary. Our practical course teaches
you quickly and explains the remarka-
ble results obtained with Litholia
Colors. hatever your position,
write for FREE BOOKLET now.
Don't bother about the money. If
you are ambitious and want to become
on expert show enrd writer — Write
now at once. LITHOLIA COLOR
C0., 1029 Flatiron Bldg., New York.

HOWARD BICYCLE

Something new in a bi-
eyele; you eannot afford to
buy until you get our 19156
catalog. Make some extra
money, be a rider azent.
Send for our Free Trial
Proposition. Write to-day.

HOWARD CYCLE ¢q.
Dept. EE. Trenton, N_ J.

September,Morn
WATCH FOB. Exactly like illustration.
‘The latest fob out., Has b:witchinq little
figure of Miss**September Morn'' h

ly embossed on heavy metal plate. Beautiful
| oxidized silver finish, Size of meglal 13{ x
1¥. Genuineblack leather strap. Boys, a
'8 real work ofart, Classy, alluring. ]
4| “em all take notiee. Agents wanted every-
where, Dandy sample fob and our great
easy money proposition to hustlers sent
Postpaid 25 cents.

NOVEL JEWELRY CO.
707 Lewis Block Buffalo, N. Y.

“My invention completed, I immediately
set to work toward building a machine
which would enable me to leave the earth.
I accordingly constructed a very strong
steel globe about 60 feet in diameter, which
was to take me out into space, my first
planned excursion having for its object our
nearest neighbor in space, the moon, only
240,000 miles distant.

“The steel globe which was to take me
to the moon has its entire outer surface
covered with a double Marconium netting,
the free, insulated wire ends of the netting
entering the globe, where they are con-
nected to an elaborate switching arrange-
ment,

“Running around the globe's circumfer-
ence—its ‘equator’—a wide belt or track is
provided. This is the ‘landing’ track; on it
the globe can readily roll over the ground
without damaging the Marconium wires
underneath. This track is also made of
Marconium and is carefully insulated from
the rest of the globe. The interior of the
globe is well furnished for all comforts
and has a powerful electric plant, similar in
many respects to a modern submarine
power plant.

“After having completed all arrange-
ments, having stocked the machine with all
kinds of provisions, fuel and many scien-
tific instruments and apparatus, I made
ready to leave old Mother Earth. The trip
proving to be extra hazardous, I took only
one person along, an intimate friend of
mine, Professor Hezekiah Flitternix, of
Columbia University,

“The only other animate passengers of
the expedition were Buster, my fox terrier,
and Pee-Pix, the Professor’s canary bird,
which he refused to leave behind.

“The moon being full and almost over-
head, we entered my machine, which I had
christened the evening before as “The Inter-
stellar”  The heavy, soft, rubber-lined steel
doors having been screwed up airtight, in
order that our air should not be drawn out
once we were in the open space, I started
the generating apparatus. I switched on the
Marconium wires which covered the outer
surface of the ‘Interstellar,’ but only that
section which was turned toward the
earth. The other half of the netting
turned toward the moon was not switched
O1l.
“Through the glass portholes at the bot-
tom of the machine we could see the Mar-
conium wires glowing in their characteristic
green glow. Immediately we were lifted
toward the moon overhead at a frightful
speed. In less than 90 seconds the entire
American continent became visible, and in
a few more seconds the earth in its true
form as an immense globe stood out against
a pitch-black sky.

“As light cannot pass through an excited
Marconium netting, it was necessary to
switch off the current for a few seconds,
every time we wished to see earth beneath
us.
“The upper part of our machine (turned
toward the moon) was now subjected to
the moon’s gravitational attraction—the
earth, on account of the machine's other
half being gravity-insulated, no longer at-
tracting it. We were, therefore, ‘falling’
toward the moon at a constantly increasing
speed and—"

At this juncture I heard Miinchhausen
curse roundly and his voice became indis-
tinct. I barely made out the words:
“Power low—tomorrow, 11 P, M——" then
the peculiar screaming sound in my phones,
running down the scale; the low click, then
everything quiet. P e

The next story is entitled
“Miinchhausen on the Moon.”
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R B iz ]
Your Hands Can't Earn
the Money You Need

You’'ll have to work for low
wages all your life if you de-
pend upon your hands to make
your living.. To earn more
money you’ve gotto learn how
to work with your Aead—you
must have special training for
some particular line of work.

And you can get this training without
leaving your home or losing an hour
from your work—the International Cor-
respondence Schools can bring it to you
right in your swn home during your spare
time. They can train you for the very
job you want—where you can earn more
than enough money to meet your needs.

If you want to advance in your present
occupation, the I. C. 8. can train you for
promotion. If your present work is not
pleasant, the I. C. S. can qualify you for
a good position in the kind of work you
like best.

Every month more than 400 I. C. S.
students of all ages and occupations vol-
untarily report getting better jobs and
bigger pay as a direct result of 1. C. 8.
training. What these men did ysx can do.

Mark the Coupon—Now

What occupation attracts you most or
what position do you want? Mark it
and mail the coupon now, and learn how
the I. C. S. can help YOU to earn
more money.

[ ——————

INTERRATIONAL CORRESPONDENCE SCHOOLS |
I Box 1071F, SCRANTON, PA. I

Explain, without obligation to me, how I can
qualify for the position before which I mark X.

[JAutomobile Running
Motor Boat Running
Electrical Engin’er'g
Electric Lighting
FElectric Railways
Dynamo Running
Telep. & Teleg. Eng.
Mechanical Eng'r'g

[C]stenog. &Typewrit's
Bookkeeping
R. R, Accounting
Good English for Ev’'yone
Civil Service
Architecture 4
Contracting & Build.
Struciural Engin'g

— 0 — —

| I 0 O O 0 R

o

——— — N — — —

Mechanical Drafting |_|[Plumb’y & Heat'z I
Shop Practice Civil Engineering !
Steam Engineering Salesmanship l
Mine Fore. & Supt. Advertising ]
Chemistry Agriculture [
Name =t '
Street and No - |
I City State ..[l
l Present Occupation _ = — e — .
R —Imam pImS STUW SIS e T TSN IO E ..

You benefit by

mentioning “The Electrical Experimenter” when writing to advertisers.
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Startling

New Ideas in Watches
Tell Time At Night!

Send for watch catalog deseribing,

among others, the new radium dials {hat
:Em}n_} at |:|z.:ht‘—rhe :temar?mbfe digcovery that
nubles you to vead time plainly in pitel
darkness!—Also other new idﬁns, g

Ribbon designs
El_lnmel monograms
Rich gold and color effects—

your initials in eolors on a rich gold back
ground. The new catalog shows many
other novel ideas in Burlington Watches,

& T
On“Approval: 5\
dial Burlington or any olher
Burlington, with your own mono-
gram engraved on the suberb gold
strata case, will be sent to you on §
approval, prepaid, without a cent
in advance. You risk absolutely
nothing—you pay nothing—not
one cent, unless you want this
exceptional offer after seeing and
thoroughly inspecting the watch.

I —after examination—you §

decide to keep it, pay
only the direct rock - bottom
price—the same price that even
the wholesale jeweler must pay.
And in order to encourage every
body to secure this watch now we¥
allow this rock-bottom price, either
for cash or 3250 a month. Re
member —we send this watch on
approval,

| Send the Coupon #"3™"

forNew WatchBook ¢ Burlington Watch Co.
Learn the inside facts t‘ 19th Street and Marshall Blvd.

about wateh prices and g8 Dept. 3382 Chicago, Il
the many superior & Please send me (without
points of the Burling- & obligations and prepaid) your
ton over double- * free book on watches, wilh
priced produets. ",.,. full explanation of your eash or
Just send the coupon & $2.50 a month offer on the Bur-
or letter or postal, ¥
Don't delay —write &
today-—get this of- &
fer while it lasts. ‘-f

Burlington ¥
Watch Co. &
itg.slr'uhfﬁ‘nfs,d .lt Address
Dept. 2

Chicage, NIl o

lington Watches.

Name

b
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POLYTECHNIC ELECTRICAL EN-
GINEERING SOCIETY.

The Llectrical Engineering Society of
the Polytechnic Institute of Brooklyn held
its annual affair on April 23 at the institute
building. Dr. Clayton H. Sharp, of the
Electrical Testing Laboratories of New
York, gave an interesting lecture on “The
Effects of Color and the Modern Develop-
ment of Electric Illumination.”

Illumination by electricity was first in-
troduced by Thomas A. Edison in 18R80.
His lamp filament was made from charred
bamboo strips, known to the trade as car-
bon filament. The glowing filament pro-
duced a yellow light. The efficiency of this
lamp was about seven watts per candle.
The efficiency of the original Edison fila-
ment has been increased to four watts per
candle. From 1880 to the present time a
variety of filaments have appeared in the
illumination field, such as squirted cellulose,
3.1 watts per candle; metallized carbon,
2.5 watts per candle; tantalum, 2 watts per
candle; squirted tungsten, 1.25 to 1.5 watts
per candle; drawn tungsten, 1 watt per
candle, and drawn tungsten in a nitrogen-
filled atmosphere, consuming .5 to .8 watts
per candle. Dr. Sharp then showed five
booths, each containing the colors of the
spectrum in cloth fixed in a slanting posi-
tion from the top and a piece of brown
plaid cloth in back of the booths. The first
booth was illuminated by a four-watt-per-
candle Edison carbon filament lamp and
the last booth was illuminated by a .5 to 8
watt drawn tungsten filament in a nitro-
gen-filled atmosphere. The blue cloth
varied in color from a pale blue in the
first booth to a dark blue in the last booth,
while the plaid changed from a bright red

in the first booth to a dark brown in the
last booth. .
After Dr. Sharp’s interesting lecture

everybody adjourned to the gymnasium for

the dancing.

RADIO CLUB OIFI‘qéMERICA MEET-

The Radio Club of America, one of the
latest and rapidly growing wireless societies,
held its May meeting at Columbia Univer-
sity on the first of the month.

The evening was taken up with the read-
ing and discussion of two excellent papers
by Mr. Paul F. Godley. The titles of the
papers were “The Measurement of Intensity
of Received Radio Signals” and “Radio
Activities on the Pacific Coast.”

Mr. L. G. Pacent presided as chairman,
and Mr. P. Johnston, secretary of the club,
also had a few words to say. The discus-
sion was opened by Mr. Harry Sadenwater,
radio inspector for the port of New York,
and several other members present con-
tributed to the discussion. Among prom-
inent members present were: Mr. Fritz
Lowenstein, consulting radio engine'r; Mr.
Alfred P. Morgan and Mr, Walter Lemon.

A complete audion receiving set with sev-
eral bulbs for producing beats was demon-
strated and signals from San Francisco
were heard plainly. Stations up to 800
miles and more away were heard by means
of the audion amplifier and horn all over
the lecture room,

The General Electric Co. is building a
high frequency wireless alternator to yield
50-75 kilowatts at 50,000 cycles. These are
to be compared with the 75-100 K. W. Poul-
sen 131'(!5 now in use for long-distance radio
work.

Avoid touching radio detector crystals
with the fingers, as oil from the skin ad-
heres to the crystal, thereby reducing its
sensitiveness.
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Hot Wire Ammeters
Bell Ringing Transformers
Toy Transformers
Sign Transformers
Socket Transformers
*bﬂi% for Night Light
a Vibrating Rectifiers
& Electrolytic Rectifiers

)

L Fire Alarm Switch
Boards Approved by
the Dept. of Labor

This Pocket
Stove—only 50c

||
e

Burns Lava Fuel—
Alcohol Solidified

Never be without one. So | Np liquid to spill or ex-
suat Tom bs carried in § piode,  No bulky bottle,

no wick, no smoke, mno
odor. Saves trouble and time many times
a day. Has ny equal for cooliing a hasty
meal, heating a chafing dish, boiling water,
warming baby's milk, heating curling irons;
invaluable for campers and travelers.

ORDER ONE NOW—Send 50c and we will
mail the Lava Heater, prepaid, with fuel
ready for instant use. An excellent gift
Guaranteed satizfactory or money refunded.
Keep extra supply of Lava Fuel on hand; large
can, 25¢. Deseriptive lit- “
erature and name of dealer

on request. Write today.

THE ELLANEM CO., Ine.
72E East 131st Street
New York City

LAVA

HEATER

Patented, Trade Mark Res.

FREE-

Large Illustrated Catalogue of

Home-Study
BOQKS

Electricity, Engineering, Carpentry,
Building, Painting, Business

Check the subjects you are interested in and
mail with your name and address. We will
send full particulars by return mail.

....MOTION PICTURE OPERATING

+...Electrical Engineering ..Gas Engine Engineer

++..Elec, Light and Power . JAutomobile Mechanician

Supt. ... Bookkeeper

» o« Electrical Wiring . ... Plumber

++saTelephone Expert . .Mason and Bricklayer

.« » o ATchitect ..+ Carpenter

+ v s o Building Contractor . .Puinter, Signs and Card

+ + o wArchitectural Draftsman Writing

. wssConcrete Engineer +v».Letter Writing

+ «» . Mechanical Draftsman .. Railroading

v o s o Steam Engineer . .Motorman

.. v Stationary Engineer
uuas Lelegraphy

FREDERICK J. DRAKE & CO.

1325 E Michigan Ave. CHICAGO, ILL.

A useful gift. A necessity
for dining room, bedroom, |
bathroom, kitchen.

END FOR
THIS

Traction Farming
. v 2. Livil Service

You benefit by mentioning “The Electrical Experimenter” when writing to advertisers.
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Advertisements in this section

ing advertisements not accepted.
Advertisements for the July

will probably find more opportunities and real bargains in the

Name and address must be included at the above rate.
less placed by an accredited advertising agency.
Ten per cent. discount for § issues, 20 per cent. discount for 12 issues from above rate.

issue

4e. a word for each insertion.

should reach wus not later than June 1oth.

Opportunity Exchange

se columns than anywhere else in the country.

YOU
Most good things in life are hard to find and worth going after—these little ads illustrate that point; you alone
will be the real loser if you don't take the time to scan thro%:gh these columns. p B

Count 7 words per line
Cash should accompany all classified advertisements un-

Objectionable or mislead-

EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N.Y.

BOOKS

“TRAFFIC in Souls.” This book is based upon
the most widely discussed motion picture produe-
tion. It is a powerful study of vice conditions in
New York, and the facts upon which it is based
were compiled from the Rockefeller White Slave
Report. Illustrated with striking photographs.
300 pages. Send prepaid for 60c. Hesse Mercantile
Co., 12 East 22d St., New York.

360 POPULAR Toasts. Selections for all oec-
caslons; just what you need at an evening party,
10e. 1;\-’e&ige Manufacturing Co., *Km.,”" Bingham-
ton, G

“HUNDRED Ways to Kiss a_Girl” and other
things. Something real good., Price 25e. Bronx
Girls Club, 417 B, 151st St., New York.

PIGEONS—The finest Pigeon Magazine, $1.00 a
year, or send 25c. for four months’ trial.
Pigeons Magazine, 948 Advertising Bldg., Chicago.

Instruction Book for
illustrated.  25ec.
500 Fifth Ave.,

MODERN Dances—Best

beginners. 17 dances fully
prepaid. Danse Publishing Co.,
New York.

HAVE YOU SEEN A COPY?—Amateur Photo-
grapher’s Weekly, $1 per year; weekly prize com-
petitions; criticisms; print exchange; illustrated;
many features. Three months' subseription 25c.
Amateur Photographer's Weekly, 915 Schofield Bldg.,
Cleveland, Ohio.

ENGINEERS' questions and answers for license by
Hobson for 25c. postpaid. Send stamps. Reilly’s
Book Store, Dept. E., Philadelphia, Pa.

PERSONAL—War Pictures and Catalogne. 10ec.

Panl Cormish, Schenectady, N

BICYCLES AND MOTORCYCLES

5-HORSE Pierce, single cylinder, magneto, Scheb-

ler carburetor, new tires, perfect runming order,
2%215.00‘ Fred Gile, 50 Forest Ave., ortland,
Maine.

GET copy of ‘‘Motor Cycle’ published in Eng-
land. Special War Issues received here weekly.
Price 15c. Two for 25c. Distributors, 143 BSo.
Wabasha, St. Paul, Minn,

FORMULAS

LATEST FAD. The celebrated everlasting
fragrant rose beads can be easily made and sold
with big profit. Strings sell as high as $3.50 to
$5.00. Formula with full instructions for making
same, 25 cents coin. J, C. Regan, 1162 Broad-
way, New York. -

IS the formula you want worth a quarter? State
exact requirements., Raymond, Roosevelt, N. Y.

1,000 TRADE secrets and formulas, 25e. 500
selected formulas, 20c. Resilver mirrors, guaran-
teed process, 20¢. Make Sneezing Powder and

Itch Powder, 10c. each. Entire lot, 50c. Service
Bureau, 3111-T, Belleplaine Ave., Chicago.
MAKE Candy evenings; pays; receipt, 10¢.
Elmer Zimmerman, 1435 Walnut, Harrisburg, Pa.
START factory making candies, gums, cracker-
jack, orangeade, ciders, ete. Sells fast. Nearly
all profit. $15 course $1.00. Catalog, Ze. Robert

Hamilton, Barnes City, La.

SIX Valuable formulas for syi'npnthetlc inks, 50c.

Wayne Thomas, Ithaca, N. .
FORMULAS for inks, black, blue, red, gold,
green, silver, indelible, 16ec each 7 for §1.00.

Stephen Rafferty, 2122 Arch St., Philadelphia, Pa.

FILMS developed 10ec., all sizes, prints 214x3Y4,
8e.; 214x4314, B814x814, 8uix4lf, 4c.; Post Cards,
50e. dozen, Work guaranteed and returned 24
hours after receiving. Postpald. Send negatives
for samples, Girard’s Commercial Photo Shop.
Holyoke, Mass.

$54 CENTURY Grand, bargain, $25. Magnificent
Ensign Reflex, Zeiss Triotar Anastigmut, ecom-
plete, $65. 522‘50 Autographic Kodaks, 3$19.75.
Slipin Calender Mounts, assortment, $1. Catalogues
mailed. Newark Photo Supply Co., Newark, New

Jersey.

selling or exchanging
Carry a full line latest
Kodaks. Graflex. Premos, foreign Cameras.
Write for blg bargain list. Glocckner & Newby
Co., 171 Broadway, New York.

HEADQUARTERS for
Cameras of all kinds.

KODAK Films Developed, 10c. per roll, any size,
Prompt attention given mail orders. Prints, 214x3%4
to 81ixdl4, 3c.; 4xb to 314xbl4, de. J. M. Mann-
ing, Box B, 1062 Third Ave., New York City.

MOVING Picture Camera. No larger than a
kodak, uses standard film. Catalogue free. Goff,
3440 Michigan Ave., Chieago.

PRINTING

POSTPAID—1,000 envelope slips, T5e.; 500 two-
color bond letterheads, or envelopes, $1.00. Samples
frﬁe. N’l‘he. Ryder Print Shop, Dept. M6, Barner-
ville, N, Y.

PREPAID, Printing (600 miles) 1,000 bond letter
heads, $2.39; envelopes, $2.14; reiurn envelopes,
$1.77; imitation t gewrltten letters, 150 words,
$1.73; 800 words, gm; 6xD circulars, $1.75; art
ad siips, $1.00. Ask for prepaid prices on any
printing. Good’s Quick Print, Harrisonburg, Va.

CUTS anybody can make, Ge. Samples Stamp.
Modern Engraving Co., Lyun, Mass.

CLOSING Out Sale high-grade slightly used
motercycles, We have about 50 left to sell, in
standurd makes which we are offering at blg
bargaius, such as twin and single-cylinder In-
dians, Yales, Harley-Davidsons, Merkels, Thors,
Excelsiors, Popes, 4-cylinder Hendersons and
Pierces. These motoreycles we want to close out
this year. No +reasonable offer will be refused.
Write to-day for our list giving desecription and
prices. Gotham Sporting Goods Co., 5T Warren
St.,, New York City.

FOR Sale cheap. 1914 Harley-Davidson twin.
Write for particulars, Walter Goerke, 321 Wash-
ington St., Newark, N. J.

1008 H. D. SINGLE with clutch and magneto,
$30. 19010 H. D, battery model. A-1 condition,
$35. 1911 H. D. single magneto model and cluteh,
$40. 1910 H. D. clutch and magneto, $45. 1
Indian motoreyele motor with —magneto and
Schebler carburetor, $25. 1 Excelsior motoreycle
motor, $25. C. H. Lang, 1704 Michigan Ave.,
Chieago, Il

$50 TO $150 buys the best Motoreyeles, every
make and model in our large stock—must be
cleared, Half price. Send for list to-day.
ing Machines, and up. Brown Music Co., 9119
Commercial Ave., Chicago, IIL

SEND for latest Bulletin of real Motoreyele
Bargains, used and slightly used, all makes,
models and prices; if yom have § and really
want a powerful Motoreyele, send for this Bulle-
tin; bundreds of machines at all prices, new ones
on easy payments; tell us what you want and

how much you can pay; we can fix you up. Peer-
less Motoreyele Co., Dorchester, Mass.
USED Motoreycles, all makes, bargains. Send

tor list. Ward Bros., 212 Broadway, Camden, N. J.

OUR folder showing the new '15 Eagle 2-speed
models is ready for mailing. Write for this and
for the agency to-day. Sterling Motor Co., Brock-

AGENTS—Build a business of your own with
our Piano and Furniture Polish. Have used it in
our shop successfully for five years. Send $1.00 for
formula and trade secret. E. E. Lundberg School
Piano Tuning, 143 N. Dearborn St., Chieago.

PHOTOGRAPHIC

WE buy, sell and exchange. Bargains In
Microscopes, Telescopes, Binoculars, Cameras, ete.
Bargain list sent. Kahn & Son, Opticlans, No.
54 John St., New York., Established 62 years.

SPOT Cash paid for high-grade Kodaks, Lenses
and Cameras., Send full description, stating low-
est price. Cameras exchanged. In business since
1885. David Stern Co., Dept. M, 1047 W. Madison
8t., Chicago.

FILMS developed, 10c., all sizes. Prints
214x3%, Bc.; 24x4M4, 8%x84, 8Yixdl, de.; Post
Cards, G0c doz. Work guaranteed and returned
94 hours after receiving. Postpald. Send nega-
tives for samples. Girard's Commereial Photo
Shop, Holyoke, Mass.

ROLL Films developed 10c. per roll.
Post Cards, 3c. each. 15 years’ experience.
me a trial. You will be pleased. F. C.
Sae City, Ia.

EXPERT Kodak Finishing! Send for price list.
Electric Studio, 162 Stephenson St., Freeport, IIL

Printing
Give
Hoyt,

KODAK films developed. B5e., all sizes. Prints,

MAGIC AND TRICKS

MAGIC pocket trick free. Worth 25c,  With
illustrated catalog of 250 tricks, puzzles, illusions,

for Ge. Stamps. Magie Co., Sta. 10, 249 West
38th St,, New York.
POST Cards, Tricks and Jokes, Colus, Notes,

Stamps and curious things. Catalog for stamp.
Coin Exchange, New Rochelle, N. X.

BIG Catalogue. Magie, ntertalnment goods
free. Bates Co., Melrose, Mass.

MAGIC Tricks, Jokes and Puzzles.
my catalogue, foe. coin. I V. Dils,
ton, W. a.

Trick with
Hunting-

GREAT book wonders, secrets and mysteries and

novelty catalogues, 10¢. Wright Spec. Co. (D),
Brewster, N. Y.

MAGIC tricks for the profession. Big cata-
logue and pocket trick free. Ventrilogulal figures,
$6.00 up. Magie Parlors,. 192 Clifford, Provi-
dence, R. I.

NOVELTIES, Books, Tricks, Games, Etc. Illus-

Sample 2Gc. card trick, 10c.

trated catalogue free.
Specialty Dept., 7740 Peoria

Auburn Supply Co.,
8t., Chicago.

SECRO-WRITO; New System of secret writing.
Keeps your correspondence safe and private.
Strangers cannot read your cards and letters.
Great fun for everybody. Samples and instruc-
tions, 10¢. H. J. Teeple, Decatur, Indiana.

GREENBACKS—Yellowbacks, Stage money. New
kind, 10c. bunch; 4—2Ge. Lureka Supply, P29,
3827 N. Kenneth, Chlcago.

3c. each, any size. FP. Johmson, 100 W. Bridge
St., Oswego, N, Y.

TRANSFER pictures to china, etc.; no formul
particulars. linn, 286 West 142nd St., New
York City. !

THINK OF IT! Only $20 for finest German

250 MAGIC Tricks with cards, coins, ete., 10c.
Greenbacks, blg wad, 10c. Novelty Shop, 8311-T,
Belleplaine Ave., Chicago.

ton, Mass. :
: Double Anastigmat in Ibso shutter, for 3A Kodaks GIVE 'em the “‘creeps” with the Mysterious
RIDERS: Write for our catalogue of motor- and postal card cameras. Send for matter de- Skull. Shines, without any light, in the dark.
cycle accessories and sugpltes‘ Andrews Specialty seribing best Lenses on earth at way down prices. Really wonderful, 10c. Bartlett, Box 960, Mil-
Co., 55 Warner St., Rochester, N. Y. Lafbury Co., 305 North Fifth Ave., Chicago. waukee,

You benefit by

mentioning “The Electrical Experimenter” when writing to advertisers,
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MODELS

MODELS made for inventors; general machine
work; designing and perfeeting; developing auto-
matic devices and machinery; in a position to do
all kinds of light teol and machine work.
reasonable; estimates cheerfully given.
Machine Werks, 62 Ann Street, New York City.

INVENTORS: We manufacture metal articles
of all kinds to order. Also special machinery,
teols and dies; punchings, lathe and screw machine
werk, metal spinnings, castings, plating, wood and
metal patterns, ete. Send sample for estimate amd
expert advice, free. The Bagle Mfg. Co., Dept.
B, Cincinnati, Ohio.

WATCH and Phonograph for sale cheap. Box
424, Waubay, 8. Dak.

PATENTS without advance attorney’s fees. Not
due wuntil patent allowed. Send sketeh for free
report. Books free, Frank Fuller, Washington,
D.

STAMPS AND COINS

STAMP Album with 538 Genuine Stamps, incl.
Rhodesia, Congo (tiger), China (dragon), Tasmania
(landscape), Jamaica (waterfalls), ete., 10c. 100
diff. Jap.,, N. Zld. ete., Ge. Big list; coupons, ete.
Free. We buy stamps. Hussman Stamp Co., St.
Louis, Mo. .

SMALL Gasoline and Steam Engines and Cast-
ings. Experimental apparatus. Toys. Big ecat-
alogue for 10e. Amateur Mechanies Co., First
National Bank Building Chicago.

GET the most out of your money you ecan. Try
my 1, 2 and 3-cent approvals and you'll be pleased.
‘References required. Wm, Haase, 971 E. 39th St.,
Los Angeles, Cal.

PRODUCERS of Resnlts; Inventions Developed,
Light Mfg., Models, Experimental Work, Tools,
Dies and Stamplngs. Johns Machine & Stamping
Works, Middle Bldg., Dept. C, Cleveland, Ohio.

MODELS, dies and manufacturing for inventors,
by builders of *“Tools That Work.” La Croix Tool
Co.,, 214 N. 21st 8t., St. Louis, Mo.

MISCELLANEOUS

ENGINE Lathe, swings 914 in., takes 25 in, be- |

tween centers. Complete set gears cutting all size
threads 3 in. to 40 in., $43.50. Grammes & Sons,
Allentown, Pa.

MANSFIELD'S Electrical Water Finder is a thor-
oughly - relinble appliance for locating positions for
sinking wells for pure water supplies. Send for
particulars to Mansfield & Co., Engineers, New
Brighton, England.

THE FRITZ NOVEL INSULATOR for sale, out-
right or royalty. Osville J. Fritz, Weisenburg, Pa.

STAMPS, 100, ALL DIFFERENT, FREE—Postage
Z2e. Mention paper. Quaker Stamp Co., Toledo, Ohio.

FOREIGN Stamps Free, 52 different foreign, in-
cluding China and Venezuela, to all who apply for
our high grade approval selections. Send two cent
stamp for return postage. Edgewood Stamp Co.,
Dept. H, Milford, Conn.

$4.20 EACH paid for U. 8. Flying Eagle Cents
dated 1856, Hundreds of other U. 8. and Foreign
Coins  wanted. Send 10c. at once for New
Illustrated Coin Value Book 4x7. It may mean your
good fortune, Clarke Coin Co., Box 94, Le Roy,
0N X

MAIL ORDER OPPORTUNITIES

EVERYTHING in the mail order line;
your wants and we will do the rest.
Specialties Co., Los Angeles, Cal.

EUROPEAN War Map and chances to start s
profitable business of your own, 10e., C.

state
Pacifie

Mathews, 69 East 87th St., Portland, Ore.

June, 1915

WE will start yom in the cleaning and dyeing

business. Little capital needed. Big profits. Write
1fm' bon,:{lct. Ben Vonde System, Dept. A-K, Char-
otte, N. C.

MAIL Order Men. Would you like to knew
how 61 successful mail order men do business?
Especially if these men tell you their own ex-
perience in their own words. The Mail Order
Business Buollder gives you such information direet
from these men's private offices from month %o
month, Send dime for sample copy of this 68
page magazine. Randolph Rose, Publisher, No. 8
Broad Bt., Chattanooga, Tenn.

WIRELESS

FREE—A beautiful Wireless Receiving Set en-
abling you to receive messages 300 miles, for sell-
ing only 25 boxes of my Spot Remover. Sells on
sight, Be one of the first in your town to own a
Wireless S8et. Write now. Marge Co., T02 N. 6th
St., East St. Louis, Ill. Dept. I

$10.00 COMMERCIAL KEYS for $4.00. Massie
Wireless Telegraph Co., Providence, R. I.

“WIRBELESS CHART" giving capacity, wave
length, inductance, ete., values directly. Why wade
through complieated formulas? ‘‘Chart,”” prepaid,
20 cents. Send stamp for list of labor saving charts.
H., Secor, Consulting Engineer, 2040 Tth Ave., New
York City.

INCREASE your radiating efficiency. Use an
Oscillation Transformer. Price $6.50. M. C. Thiede,
486 Decatur St., Brooklyn, N. ¥.

DOUBLE Slide Tuners, $1.75. Extra sensitive De-
tectors, $1.00. Head Receivers, 1,000 Ohm FPhones,
aluminum Headband, $5.50 complete. Write for
prices on all your wireless needs. Wm. Paul, 134
Dewey Ave., Jamaiea, L. I.

BEFORE you try to wind secondaries for a coil
or transformer get our prices, we can save you
trouble and money. State your wants plainly.
E|]Jreka Secondary Co., 6939 8. May St., Chicago,
111, .

The rates are:
words to the line.

Scientific Exchange Columns

UNDOU’BTEDLY you have at the present time some things for which you have no further use.

sell these things or exchange them for something, for which you have immediate use?
quicker way to do this .than by advertising your articles in these columns.
possibly have a use for your things read this journal
more the cheapest advertising medium for you in the country.

One cent per word (name and address to be counted) minimum space 3 lines.
Remittance must accompany all orders. R

We reserve to ourselves the right to refuse any advertisement which we consider misleading or objectionable.
Advertisements for the July issue should reach us not later than June 1oth.

The Classified Columns of “The Electrical Experimenter” Bring Positive Results.

The Very people, the Only people, who could
More than 30,000 interested people will see yots;r ad. It is further-

Do you wish to
There is: no surer and

Count about 7

WILL EXCHANGE a 6 volt 80 ampere Willard
Storage Battery for 8 volt 10 ampere dynamo, or
other dynamo of similiar capacity, or phonograph
of good make, or what have you. Samuel Cohen,
1936 Pitkin Ave., Brooklyn, N. Y.

STORAGE BATTERY—6,/60. Sheldon School text
books Powell Adv. Course. Want Electrie Enlarging
Lantern or good Camera. Baker, 35440 Michigan
Ave., Chicago.

EXCHANGE—S8x10 View Camera and large finish-
ing outfit, fing condition, like new, cost $70.00; also
one single shotgun. Want motoreyele, sporting
goods, electrical goods, smaller eamera or what have
you. Algo have a Waltham 15 jewel watch, 20 year
case. Anton Rank, Buffalo Center, Towa.

FOR SALE—New Murdock small wvariable for
$2.00; Miller loose coupler a bargain for $1.75; or
will exchange both for Murdock antenna series con-
denser. Write for picture. G. W. Spaulding,
Osakis, Minn.

WILL BEXCHANGE for motoreycle, complete wire-
less sending and receiving outfit, 4 EK.W. transfor-
mer, Standard motor, rotary spark gap, large helix,
glass plate condenser, 2,000 ohm. phones, loose
coupler, loading coil, combination detector and con-
denser. W. R. Miller, 857 45th St., Pittsburgh, Pa.

TYPEWRITER BARGAIN—$6.00 for genuine Chi-
eago machine, 90 characters, steel letters. These
machines now being sold by the manufacturers for
$35.00. This machine is practieally new. Perfect
condition guaranteed. Money back if not satisfac-
tory. Also very fine triple magnet A. C. generator,
$2.00, perfect condition; the magnets alone are worth
the price, Hulet Mfg. Co., W. Point Pleasant, N. J.

EXCHANGE a spark gap motor A, C. or D. C.
1,500 ohm pair phones, value $12.00; want Belgian
hares or wateh dog. H. C. Boyer, McKees Rocks,
Pa.

3,000 OHM Government phones, E. I. Co., Loose
Coupler and Sending Helix, all for $5.00. Harold
B. Adams, 3100 Brondway, New York City.

HAVE Battery Motor that I will sell for 50c.
Also a North Pole Alarm Clock, absolutely new,

for THc. Postage extra.
119th St., New York.

WILL EXCHANGE complete I. €. 8. electrical
engineering library or good disc talking machine or
both for small gasoline engine. E. G. Clark, Shelby,
Ohio.

WILL EXCHANGE—A $4.80 Omnigraph, good as
new, and a $3.75 17-Plate Electro Variable Con-
denser for a good Loose Coupler., Must not be
home made. Delbert Myers, Box 4, Amboy, Ind.

FOR SALE OR EXCHANGE—Two cylinder, four
Cyele Engine or partly finished 9 in. Lathe Cast-
ings for Audion Set., For details address Morse
Lloyd, Portsmouth, 0.

H. C. Gerlach, 419 W.

FOR BSALE OR EXCHANGE—Electrolytic De-
tector and Potentiometer, together or separately.

Wonld like to exchange pictures of wireless
stations with amateurs. Donald Rockwell, Wells-
horo, Pa.

WILL EXCHANGE—B00 shares Los Angeles Build-
ing Company for complete Sending Outfit, High
Power. Joe Sykes, Los Angeles, Cal.

BARGAIN—One set Applied Electricity, one set
Engineering, one set Auto Engineering. Perfect con-
dition. Also step-down Transformer, pair Duplex
Phones, Detector on genuine rubber base, Water
Motor. Generator 20 V. 5 Amp. Details for
stamp. J. A. Wever, 233 8, Patterson Park Ave.,
Baltimore, Md.

FOR SALE—Five-Ohm Telegraph
$1.00; double leather ecovered Headband, S0e.;
Omnigraph No. 3777, $1.50; “Electro’’ Loading
Coil, $2.20; Loose Coupler Receiving Outfit, $4.25:
Hand Printing Press, lots of type, $4.00. Al in
good condition. Owen Cook, Marinette, Wis.

WILL BELL—Twelve-inch High Frequency Coil,
direct or alternating ecurrent; six-ineh X-Ray

Instrument,

Tube for same: 6xb6 Fluorescent Secreen. All as
;Lrew. Reasonable. Irvine, Box 825, Bay Shore,
.« Xu

TO EXCHANGE—Tandem RBieycle without tires,
good coaster brake, What have you electrieal?
Dynamo, generator or electrie fan. Charles Train,
11 Hanson Ave., Somerville, Mass.

FOR SALE—Electro Statie

Machine.  Perfect

condition, like a new machine. Postal order for
$2.25 takes it. E. P. Chamberlain, Brownfield,
Me. )

TO EXCHANGE—Peroxide of lead Detector,
Potentiometer, 114 pint Leyden Jar, Splitdorf Spark

Coil, Sounder, Battery Motor, single slide Tuner,
12 gauge Shot Gun. Carlton 8. Fernyak, Mans-
field, O.

WILL SELL—Two in. E. I. Co. Spark Coil, Loose
Coupler, tunes 3,000 meters; Mandelett Camera;
these articles are all nearly new., Burns Hemp-
stead, Croton, O.

WILL EXCHANGE—Professional Loose Coupler,
Variable Condenser, and Potentlometer (all Electro
make), for Audion or. Typewriter.. Alfred Theis,
512 Bast 88th St.,, New York City. - ‘ =

FOR SALE OR TRADE—One E. I. Co. ‘‘Inter-
state’’ Receiving Outfit, $53.00. Ideal for beginners,
in excellent condition, will trade for Varlable Con-
denser, Spark Coil or offers. Gartz_ Windenburgh,
Lamont, Ia. F

. struments. Jos.
New York.

HAVE Violin, Camera and Outfit, Telescope, 1,000-
ohm Single Headset, If-inch Spark Coil, Loading
Coil and lot of other chemiecal, wireless and
electrical apparatus, also large wvariety of books.
Send for complete list. Will sell cheap or ex-
change for double headset, loose coupler, spark
coil or what have you? 0. Vandt, 118 Crane St.,
Schenectady, N. Y.

FOR EXCHANGE—Phonograph (Cabinet) and
nine Double Records; cost $25.00; Rifle, cost $7.50,
for wireless goods and stafic machine and appara-
tus or offers. Bernard Merrick, Conneaut, 0.

WOULD like to buy an Omnigraph in good con-
dition, Please write Joseph Klauser, 38814 Pu-
laski S8t., Brooklyn, N. Y.

SHEET Fibre, 14 in. thick, $1.50 sq, ft.; 34 in.,
$2.25 sg. ft.; 1 in. thick, $3.00 foot. Will sell
14 sq. ft. or over. George Blum, 817 West End
Ave., New York.

WILL SELL cheap. Bunnell battery rheostat,
40c., also small rubber switchboard, $3.00;: no in-
Lowenstein, 255 W. 112th St.,

You benefit by mentioning “The Elecirical Exsperimenter” when writing to advertisers,
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MURDOCK SPECIAL No. 55

\ WIRELESS RECEIVERS

Complete
‘2000 Ohm Double
Head Set

ONLY

$4.00

With Regular Head Band J With Coronet Head Band $4.50

5

Absolutely high grade real wireless receivers, equal in sensitiveness, quality of materials, and depend-
ability to any obtainable anywhere at many times the price. - :
We will, upon receipt of price, deliver a Murdock Special set, with the privilege of fourteen days trial.
If for any reason the purchaser is dissatisfied, either with the receivers or our claims, the purchase
price will be immediately refunded upon return of receivers.

SEND FOR CIRCULAR-GIVING FULL DESCRIPTION OF THIS NEW HEAD SET

_smrowwost, Wi MURDOCK €0, 55 Carter St, Chelsea, Mass.

OUR NEW BIG 216 PP.
ELECTRICAL and WIRELESS

CATALOG " Reerssc soox

We hereby present one of the greatest bargains in
electrical literature ever offered.

A complete Volume of the Electrical Experimenter,
bound 'in rich, dark green
linen, stamped with gold
letters at the extraordi-
nary low price of

s 7 S C
ELECTRICAL EXPERIMENTER ®
OLE | tora - 915 Volume contains twelve

simaiiall | numbers (from May,
1914, to April, 1915), 240
pages, 350 complete ar-
ticles, 550 illustrations,
396 questions and an-
SWETS.

A world of electrical
information; the entire electrical Progress for one
year; the greatest reference book on current * Wire-
less"—all at a price as low as the unbound copies
would bring. Mind you, the book is durably bound
with heavy covers. You will be proud to have it in
your library. We have only a few hundred copies,
therefore be sure and order today. Shipping weight
2 Ibs. Add a sufficient amount for postage.

EXPERIMENTER PUB. CO,, Inc.

BOOK DEPARTMENT

233 Fulton Street, New York

!

ROTARY VARIABLE CONDENSER
17 Plates. Price, §2
———
These instruments have proven te be

ROTARY VARIABLE CONDENSER the most ponué.ar rcl:.ar“,l'_"v;irh:'meé on

i the market. ut the -Plate Con-

81 Plates. Prics, $3.00 denser in the secondary circuit of your

receiving outfit and it will work wonders in your tuning. Those stations you now

hear will come in louder and more clearly. OU WILL ALSO BE ENABLED TO

HEAR A GREAT MANY THAT YOU CAN'T HEAR NOW. The31-Plate Con-

denser BELONGS IN THE PRIMARY OF YOUR RECEIVING OUTFIT. It
will inerease your selectivity wonderfully.

[ SEND 6 CENTS FOR OUR CATALOG |

DO IT TODAY YOU NEED IT
ARE YOU BUILDING SOMETHING?

Our No. 6§ CATALOG shows several hundred parts and sets of materisls
for building your own apparatus at home which have nover before been listed. We
do all the difieult work in our factory snd then you put them together

WE HAVE JUST WHAT YOU HAVE BEEN LOOKING FOR

Complete description end prices of Lhe latest Electrical and Experimental
Apparatus—Storage Batteries, Ihc*-“‘ﬂl‘:.'Trnnufurmem, Induetion Coils, Wirelass
Apparatus, Lamps, Flashlights, Meters, X-Rays, Books, Tools, Electric Railways,
Steam Engines, Water Motors, Dynamos, Motors, Telegraphs, Telephones, Elec-
trical Supplies, Model Aeroplanes and Parts for building your own apparatus.
A Treatise on Wireless Telegraphy, telling how to put up an serial, connect appara-
tus, together with a Call list and Wiring Disgram, FREE with every catalog.
B¢, in stamps will bring you this wonderful book. The best eatalog of wireless
‘apparatus, eto., published.

ADAMS-MORGAN CO0. 422N Upper Montclair,N.J.

Yow benefit by mentioning “The Elecirical Experimenter” when writing te  advertisers.



Y & LIVEST CATALOG = -
) IN AMERICA” '

IMPORTING
CO.

233 FULTON ST
NEW YORK

. " YOU MUST HAVE_THIS GREAT BOOK.
L POSITIVELY
.. LOWEST PRICES IN U.S.A.

uuuuuuuuu

HRELESS

il

e 1he Electro Importing Company
P ';.35 FULTON STREET, NEW YORK

- “Everything for the Experimenter.”

in stamps or coin for which
E!ease send me your latest
yclopedia Catalog No. 15 con- N
taining 275 pages, 658 illustrations \
and diagrams including Treatise on L
Wireless Telegraphy, complete list of & N_ o
all U. S Wireless Call Letters, and \ F
a0 coupons for your 16 page Free Wire-
less Course in 20 lessons. N
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