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Electrical Entertainments
By H. Winfield Secor, A. M., I. R. E.

THIS article has to deal with tricks for electrical enter-

tainments which are readily performed by amateur

electricians, and it is possible that wireless clubs, etc.,

can give a very nice entertainment in this way during

the winter months, and by charging a reasonable admission

realize considerable
revenue from same to help them.

Our first electro-magical experiment
consists of that em-

ploying one of the E. I. Co. detectiphones, or dictagraphs as

they are commonly known, for the purpose of giving an
,

imitation of mind
reading acts and
such acts as those
where a gentleman
passes thru the au-
dience and invites
anyone to whisper
to him, the name
of a certain piece.

of music they de-
sire played; where-
upon his lady as-
sistant on the stage
at once proceeds
to play the piece
selected by the
member of the au-
dience, which of
of course, seems
very tnystifying.
The dictagraph is
employed by many
vaudeville per-
formers and others
traveling through-
out the country,
for this act. Just
how this arrange-
ment works out, is
evident by looking
at Figures 1 and
2. As seen from
Figure 1, the de-
tectiphone trans-

mitter and battery perhaps, are placed on the breast in

an inside coat pocket or a vest pocket, and the two wires

leading from same are conducted down underneath the

clothes to the heels of the shoes; where, as shown in the de-

tailed sketch, these wires connect with a couple of screws

threaded into the heels of the shoes and pointed sharply so

that they will readily penetrate an ordinary piece of carpet.

Now, looking at Figure 2, we see that a series of square

metal plates, or this may be metal ribbon about 2 in. wide,

is placed under the carpet down the aisle and with each metal

.ribbon or series of plates there is connected one wire of the

circuit which passes back to the stage in a well concealed

manner of course, and on the stage these wires terminate in

two metal plates near where the lady assistant is to sit. She

wears the detectiphone receiver and headband well concealed

in the hair, and two wires from same lead down under her

dress to. a couple of sharp pointed screws placed in the heels

of her slippers, similar to the arrangement as shown in Fig-

ure 1, in detail. It is now readily seen that if the gentleman

wearing the detectiphone transmitter passes down the aisle,

and stands properly, so that the points its the heels of his

shoes make contact with the metal plates in the aisle, that

any song whispered to him by any of the audience will be

readily picked up by the transmitter of the detectiphone in

his coat pocket, and be at once transmitted to his lady as-

sistant on the stage. In this way she rarely ever makes a

mistake in playing quickly and correctly the musical selection

whispered to her assistant by the person in audience.

A very interesting and simple trick is known as the Mag-

net and the Onion trick. An ordinary bar -magnet is shown

and passed around for examination; it is then demonstrated

that the magnet is a genuine one by its ability to hold up a

steel key, etc. A brief discourse is then given on the popu-

lar belief current in southern Europe, more especially along

the shore of the Mediterranean, that if a magnet be rubbed

with an onion, or even brought into contact with the smell

of it, it loses "pro tern" its magnetism; while a compass thus

treated will mislead the steersman. As a proof that this

belief is not without foundation, the experimenter, holding

the bar -magnet in his left hand, with the key hanging from

the opposite pole or end, picks the onion up with hís right

hand and proceeds to rub the magnet with it, with the result

that the key very quickly falls off.
If a piece of iron, such as a key for example, is' supported

by a magnet, and we bring near it a second magnetized bar

in such a manner that the poles approaching one another are

contrary, then the key will remain supported so long as the

poles are at a distance; but when they are sufficiently near,

the key drops just as if the magnet which supports it had

lost all its magnetism. This is not the case, however, for

the key could be again picked up by the first magnet if the

influence of the second were removed. The experiment well

shows the opposite action of the north and south poles.

The only further explanation necessary, if indeed it be

necessary, is that the onion has a magnet concealed within

it of course.
The magnet holding up the key should only he just strong

enough to hold it up. As long as one rubs the far end of

the magnet with the onion, nothing will happen. A little ex-

periment is necessary to get the best result.

An electrical stunt which has been performed at many elec-

trical shows, and which also requires by the way, consider-

able alternating current, is that shown, at Figure 3. This

trick consists in frying eggs in a pan placed on top of a cake

of ice, and as will be evident from the Figure, a powerful

alternating current coil with laminated iron core, is placed

underneath the ice, and when it is energized it by electro-

magnetic induction induces a powerful current in the metallic
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body of the frying pan, which should be of copper. This in
turn gets very hot, thus frying the eggs. For amateur ex-
perimenters the ice may be substituted by a piece of glass
about 1 in. thick or less, etc. The iron wire core should be
2 in. by 2 in. square and about 10 in. long, wound with a con-
siderable amount of heavy copper wire so as to give a pow-
erful field when excited by a 110 volt A. C. circuit, etc. As
seen the wires from the magnet are led down back of the legs
of the table or inside of them, to metal points at their feet, etc.,
to make contact with plates under piece of carpet, if desired.

Looking at Figure 4, we have illustrated what is known as
the magic baton. This is very easily made up of a piece of
hard wood drilled out inside of it to accommodate a couple of
small flashlight batteries, which measure about 7/16 in. by 2
in. each and a secret push button is placed in the end held
by the magician. At the other end is placed inside of the
baton a powerful electro -Magnet coil with iron core and one

end of this core 'bends downward and so fits into the wooden
rod that only about 1/32 of an inch of wood is left between
it and the outside surface. A glass or bronze gong is looped
onto the end of the baton by a little strap, as shown, and
all that is placed inside of the bell is the small iron arma-
ture and pivot to which is attached a clapper and of course it
is so arranged that the clapper cannot fall much more than
1/16 to yg of an inch back from the bell gong. Whenever
the secret push button is pressed by the magician, he closes
the battery circuit thru the electro -magnet, which, being suf-
ficiently strong, very easily attracts the iron armature of
the bell and rings it of course.

The bell can readily be passed among the audience with-
out exciting any suspicion. The baton should be very neatly
made indeed, for proper satisfaction, and if made of hard

wood or ebony
the end may be
simply plugged
with similar ma-
terial plugs. 'With
proper care the
baton  need not
be made over 5/8
of an inch in
diameter. The
push button, if
carefully adjust-
ed, can be ar-
ranged so that a
thin shell of the
baton wood is
left over it and
by pressing over
this spot with the
finger, the wood
will give suffi-
ciently to actuate

maybe home-made or
the push, may

purchased. The electro -magnet may
be round with about No. 20 to 22 magnet wire, and a little
experimenting will give the desired results in this direction,

RADIO FOG PROTECTION FOR SHIPS.
The United Fruit Company has awarded to the Marconi

Company a contract for the installation of wireless direction
finders on the steamships Pastores, Tenadores and Calamares.
These steamships will be the first passenger vessels in the
world to be equipped with an invention which, it is asserted,
will greatly reduce the risk of collision in fog.

The object of the wireless direction finder is to enable
navigating officers on ships to take bearings of wireless
telegraph stations with a view of finding the position of
their ships or of avoiding collision with other vessels. It is
not asserted that bearings taken with this instrument exceed
in accuracy those taken with optical instruments under good
conditions, but it is maintained that reliable bearings may be
taken with it when direct bearings cannot be taken owing to
bad weather.

ELECTRIC BELL SHOCKER.
The materials used are, a bell with the clapper and gong

taken off, a No. 5000 "Electro" Rheostat, four binding posts
taken from the carbons of old dry batteries, and a wood
base, 8" by 12"'and /" thick.

The bell and Rheostat are first fastened to the base; then
six small holes "A" are bored to allow the wires to come
from the bottom of
the base; then the
wire "B" is run
from the first
Binding Post on
the bell to the
Binding Post "C."
Then another wire
from a Binding
Post, of the Rheo-li oa,
stat, to binding
post "D"; then
wire "E" is run from the other binding post to the bell to
the other binding post of the Rheostat. Also a wire runs
from the iron yoke of the magnets to binding post "F," and
a wire is fastened to the thumb screw or contact point op
the hell to binding post "G." This shocking coil is very in-
expensive and does just as good for amusement as an ex-
pensive medical coil. The thumb screw can be adjusted and
the strength of the current can be regulated by the Rheostat,
Two or more batteries are fastened to binding post "C" and
"D" and wires running from posts "F" and "C" to carriage
bolts or 12 gauge catrtridge shells, fastened to the ends of the
wires make good electrodes.

Contributed by HARRY DUNN.

i -t_

NEW JAPANESE THEORY OF MAGNETISM.
In a paper read before the Tokio Physico-Mathematical

Society in April, which appears in the June number of the
science reports of the 'Tohoku University, Professor K.
Honda puts forward a new theory of magnetism which ap-
pears to follow the experimental facts more closely than any
previous theory. It is based on the following assumptions.
The molecules, or in a solid, the molecular groups, which are
in thermal agitation, have magnetic moments which are
functions of the temperature. Their action on each other is
due partly to actual impacts, partly to the magnetic field
each sets up in its neighborhood. In general the second ef-
fect is small compared with the first. When an external
field is applied, both the impacts and the molecular fields
tend to oppose the rotation of the magnetic axes of the
molecules or molecular groups into line with the field. If
the molecules or groups are elongated in shape the impacts
almost entirely prevent rotation and the substance is para-
magnetic. If the molecules or groups are spherical the im-
pacts have only a small effect, rotation is resisted mainly by
the mutual magnetic actions and the substance is ferromag-
netic. Diamagnetism he considers to be atomic in nature
and only another aspect of the Zeeman effect.

Wireless towers and flag stations have been constructed
at Camp Philip, Mount Hope, by the Signal Corps of the
Rhode Island Boy Scouts, now encamped there. The work
has been completed by a squad consisting of Chief Operator
Isaiah Creaser, First Operator Gilbert Johnson, Second Op-
erator Don C. Thorndike, First Signalman W. Borelester,
Second Signalman J. Palmer, First Receiver L. R. Mitchell,
Second Receiver A. Crocker and Assistant Radio Operator
C. I. Gamble.

PENDULUM HUNG TO MAGNET SWINGS LONG.
When the pendulum of a clock is not stimulated by any-

thing but its own momentum it gradually slows down. This
is due to the resistance of the air and to the friction of its
bearings. Some pendulums hang from a knife edge on a base
of polished agate, others hang from a supple spring. In the
former case the friction is very slight, in the latter there is
no friction, but its place is taken by the resistance of the
spring. In both cases it is sufficient to bring the pendulum to
a stop sooner or later.

According to Cosmos the ideal articulation for a pendulum
is suspension from a magnet. That scientific journal says
that a pendulum 11Y4 inches long beating every half second,
its stalk sharpened to a knife edge and hung by a needle
point from one of the poles of a magnet, swings fifteen times
as long as an ordinary pendulum and will take sixteen hours,
to come to a stop. Such a pendulum hung by a knife edge
from a block of agate will stop in from 50 to 60 minutes.

This magnetic suspension has been used in instruments
of precision.
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Experimental Electricity Course
By S. Gernsback and H. Winfield Secor

LESSON 14.

HIGH FREQUENCY CURRENTS (Concluded).

High frequency currents can be produced in several ways,

the principal methods being those involving the use of an

TR.

/do tor

.c

s6.
O

T s.

n3ávov 204000
by,aanX ~ow/

T.á

Fig. 4

Elihu Thompson generator, a Fessenden high frequency

dynamo, or by means of the Tesla disruptive discharge set.

The latter is the commonest and easiest method of producing

such currents, and is widely utilized for lecture work, electro -

therapeutics, exciting X -Ray tubes, etc,
The general arrangement of the functional parts compos-

ing the complete set is outlined in fig. 2.

Referring to the diagram, I is an induction or spark coil,

preferably of not less than 2" spark capacity. T is an air -

core transformer, which serves the purpose of stepping up
the voltage of the current delivered by the secondary of the

induction coil, to many times its original value. At C is a

condenser composed of Leyden jars, or glass plates, coated

on both sides with tinfoil. A spark gap is placed at S G be-

tween whose electrodes the disruptive discharge of the con-

denser takes place. G is the discharge air gap of the Tesla

coil secondary, across which the high frequency oscillations

surge.
The functions of the various parts of the apparatus and

their inter -relation is as follows: The induction coil or trans-

former I is excited from the battery shown at B, or the regu-

lar line feed wires; and its secondary current at 10,000 volts

or more pressure is caused to charge the condenser C, which
immediately dis-
charges itself
thru the primary
coil P of the Tes -
la transformer
and the spark gap
SG. Now due to
the conditions
imposed by such
circuit, the con-
denser discharge
becomes not a
single discharge
for each cycle of
induction coil
secondary coil,
but many times
greater; so that
with certain pro-
portions to the
circuits, as re-
gards the capaci-
ty and induct-
ance, the fre-
quency of the
current passing
thru the Tesla

coil primary may easily reach a million and more cycles

per second; rendering the current harmless owing to the
"skin effect" already mentioned. The currents thus pro-
duced are of course highly damped, i. e., the series of oscilla-

tions corresponding to each cycle of exciting current, dies

down to zero, before the next series of oscillations start.
The frequency of the Tesla currents produced obey a cer-

tain law, which is as follows: They vary as the square root

of the product of the capacity and inductance in the closed

oscillating circuits. The frequency in cycles per second is
found by dividing 106 times 5.033 by the square root of the
capacity, multiplied by the inductance; where the capacity

is in mrcrofarads, and the inductance in centimeters. For

further particulars see "Wireless Course" chapters 17 and 19.

Also "Construction of Induction Coils and Transformers," by

H. W. Secor.
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Another form of high frequency transformer employed ex-

tensively for electro-therapeutical applications, is the Oudin

coil. Its appearance and connections are given at fig. 3. As

Fig 6

seen the bottom of the primary and secondary coils are

joined together. Any Tesla coil becomes an Oudiu type, if

the primary or heavy wire winding is simply placed at the

end of the secondary, instead of at the center as usual.

The relation of the frequencies and voltages will be more

readily understood
quite probably by in-
specting fig. 4. It is
seen that the coils or
transformers do not
change the frequency
in themselves at all but
only the voltage, which
is dependent upon the
relative amount of
turns of wire upon the
different coils. (See
Lesson No. 4 in Nov.,
í9r3, Electrical Experi-
menter, on "Trans-
formers.") A cut of a
powerful high fre-
quency generator de-
signed by Dr. Fred-
erick Strong, for elec-
tro -therapeutical pur-
poses, is illustrated by
fig. 5.

For experimental re-
search a very neat and
efficient form of Tesla
transformer is depicted
at fig. 6. It is built by
the well known elec-
trical firm, The Electro
Importing Co., of New
York City, and sells for
a very reasonable price,
in comparison to the
wonderful results at-,
tamable with it. In full
activity, when excited
from a 2" spark coil
operating on batteries,
it takes on the appear-
ance displayed in fig. 6,
but the life and beauty
of the discharge can
only be fully appreci-
ated by actual observa-
tion, and not from a
mere black and white
print. This coil is ad-
mirably suited to the
requirements of the.
private laboratory, the School lecture platform, and demon-
strations in general. A larger exciting coil may be employed

than that mentioned, and of course the effect is greatly en-

hanced. (See the Feb., 1914., E. E. for a special article on

"Currents of Ultra -High Frequency and Potential.")
The adjustment of the circuits of Tesla or Oudin coils has

Fig. 7
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to be carefully tried out by experiment to attain tjie maxi-
mum results. The length of the spark gap, the amount of
condenser capacity and number of Tesla coil primary turns
in circuit, all have a direct influence upon the final high fre-
quency discharge, and
they should be care-
fully adjusted simul-
taneously or succes-
sively, until the best
high frequency dis-
charges are obtained.

A rotary spark gap
is best for the oscil-
lating circuit, as it
keeps very' cool, and
prevents the gap from
arcing, which lowers
the frequency. The
shorter the gap the
higher the frequency,
and vice versa.

Having described
the Testa transformer,
its action and connec-
tions, a few experi-
ments of interest will
be given: It may be
well to state that the
most spectacular re-
sults are only obtain-
able in a good dark
room or hall. When
the high frequency
current is to be han-
dled by the body, an
unpleasant. shock is
experienced if the
Testa spark is allowed
to jump direct to the
skin; and a piece of
metal held in the
hand, or a Geissler tube, or even an incandescent lamp is
best; the brush or spark being absorbed by them, and coin-
municated to the body without shock. Geissler tubes and
the like are very useful for demonstration, as whenever the
discharge is absorbed thru them they light up brilliantly,
making visible the great activity occurring. Several people
may be placed in a circle and a Geissler tube placed in the
hands of every couple. When the current is applied to the
persons at the ends of the circle, the Geissler tubes all way
around will simultaneously light up, making an impressive
effect.

Fig. 11. A Large "Electro" Tesla Coil

In Fig. 7 are shown a number of interesting experiments
which can be performed with the Testa coil illustrated in fig.
6. At I, fig. 7 is an experiment requiring the use of two
Vertical copper wires as nearly parallel as possible. When
the apparatus is working in good shape, with the frequency
high, the space (2-4 inches) between .the two wires is filled
with light, while the ends show a heavy brush discharge.

The experiment seen at 2 is performed by arranging two
loops of copper wire, and attaching them to the secondary
terminals of the Testa coil. A similar arrangement is that
seen at 3, but here the inner loop is 30 centimeters in diam-
eter (1 inch equals 2% cms.), while the larger loop is 80
centimeters in diameter. The space between the concentric
loops is filled with millions of fine sparks, presenting a
very pretty effect.

Illuminated names are produced as shown at 4, fig. 7.
The names are made of fine copper wire, placed on one side
of glass plates. The backs of the glass plates are coated
with tinfoil a little smaller than the glass itself. One ter -

Fig. 9

a low voltage lamp bulb, the
the high frequency current

minal of the Tesla secondary is connected to the wire name,
and the other terminal to the opposite wire name. The tin-
foil coatings on the back of the glasses are connected to-
gether by a piece of copper wire. When the cursent is

turned on the names
are illuminated. Hard
rubber may be em-
ployed in place of the
glass.

The rotating wire,
5, at fig. 7, is very
amusing to observe.
The wire must be
quite fine, and the
length determined by
experiment. When of
the right length, the
wire will swing
around a circle con-
tinually. It is con-
nected to one termi-
nal. A short piece of
thin, cotton covered
copper wire when at-
tached to one termi-
nal of the coil, gives
out a beautiful flame
effect, seen at 6.

One of the most
astounding stunts per-
formed with high fre-
quency, high potential
currents, is that
known as "The im-
pedance bridge or
shunt," seen at 7, fig.
8. A heavy piece of
copper wire or brasa
rod may be bent into
a U -shape as shown,
and when shunted by

lamp will light up brightly;
preferring to traverse the

Pig. l0. Table's "World Wireless" Toner on Long island. N. Y.

comparatively high resistance path of the lamp instead
the low resistance offered' by the brass rod. This

(Continued on page 87)
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