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It is the business of this organization to develop new

American Industriesand to extend such of those already
well-established as need only additional capital to care for
a business greater than that for which the enterprise was
originally organized.

(LThe Sterling Debenture Corporation is a medium through
which the individual investor may participate in the profit
and share in the ownership of American Industrial enterprises #pon
the same proportionate basis as that enjoyed by every other owner. The
method employed permits neither the absorption of profits nor the
manipulation of control at the hands of a financial syndicate.

Fach enterprise is subjected to a thorough and exhaustive in-

vestigation. Where the industry is based upon inventions,
the claims for such inventions must have been successfully demon-
strated 1n actual practice and must be represented by U. S. patents
in support of ownership. We present no enterprise to our clientele
until we are satisfied that every possible safeguard is afforded the
investor.

(LSuch investment opportunities are not ‘‘speculations,”” except
in the sense that every business venture is a business risk.
They are legitimate investments for the man who desires to employ
a part of his surplus in the up-building of American Industries;
who realizes that “listed stocks’ do not establish enterprises, and
who is willing temporarily to forego such immediate returns as
they offer, with the reasonable expectation of the much larger
returns that reward the creators of new business values.

ﬂlf you are interested, let us number you with those who are
regularly receiving our offerings of this character. We employ
no salesmen. The evidence for each case is presented to you
through the U. S. mails. Write for pamphlet No. 359. And the
next time you are in New York, we should like to have you visit
these offices and acquaint yourself personally with this organization.

& [STERLING DEBENTURE conponmoﬁq 8]

BRUNSWICK BUILDING ,MADISON SQUARE , NEW YORK
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Wireless Association of America

H E Wireless Association of America has

a been founded with the sole object of
furthering the interests of wireless

telegraphy and telephony in America.

We are now on the threshold of the wireless
era, and just beginning to rub our intellectual
eyes, as it were. Sometimes we look over the
wall of our barred knowledge in amazement,
wondering what lays beyond the wall, as yet
covered with a dense haze.

However, young America, up to the occasion.
{s wide awake as usual.

Foreign wireless experts, invariably exclaim
in wonder when viewing the photographs ap-
pearing in each month in the “Wireless Con-
test” of MODERN ELECTRICS. They cannot
grasp the idea that boys 14 years old actually
operate wireless stations successfully every-
day in the year under all conditions but they
are all of the undivided opinion that

has the usual screw back making it easy to
fasten to buttonbole. The lettering itself is
laid in black hard enamel. Size exactly as cut.

On account of the heavy plating it will last
for years and is guaranteed not to wear “bras-
sy.”” Beautiful solid gold button, $2.00.

Its diameter 1s 3-4 inch. is is a trifle
larger than usual, the purpose being to show
the button off so that it can be readily seen
from a distance. The reason is obvious. Sup-
pose you ave a wireless experimenter and you
live in a fairly large town. If you see a
stranger with the Association button, you, of
course, would not be backward talking to the
wearer and in this manner become acquainted
with those having a common object in mind,
;vhk_:h is the successful development of “wire-
ess.””

The Association furthermore wishes to be of
assistance to experimenters and in-

Young America leads the rest of the
world wirelessly.

So far America has led in the race.
The next thing is to stay in the front,
and let others follow. In fact he
would be a bold prophet who would
even dare hint at the wonders to
come during the next decade. The
boy experimenting in an attic to-day

ventors of iwireless appliances and
apparatus, if the owners are not
capable to market or work out their
{nventions. Such information and
advice will be given free. Some-
body suggested that Wireless Clubs
should be formed in various towns,
and while this idea is of course
feasible in the larger towns, it is

may be an authority to-morrow.

As stated before the Wireless Association’s
sole aim is to further the interests of experi-
mental wireless telegraphy and telephony in
this country.

Headed by America’s foremost wireless meu,
it is not a money-making institution. 'There
are no membership fees, and no contributions
required to become 2 member.

There are two conditions only. Each member
of the Association must be an American citi-
zen and MUST OWN A WIRELESS STATION,
either for sending or for receiving or both.

The Association furnishes a membership
button as per our illustration. This button is
gold at actual cost. Price 20 cents (no stamps
nor checks).

This button is made of bronze, triple silver-
plated. The flashes from the wireless pole are
laid in hard red enamel, which makes the but-
ton quite distinetive. The button furthermore

fallacious in smaller towns where at
best only two or three wireless experimenters
can be found.

Most experimenters would rather spend their
money in maintaining and enlarging their
wireless stations, instead of contributing fees
to maintain clubs or meeting rooms, etc., ete.

The Board of Directors of this Assoclation
earnestly request every wireless experimenter
and owner of a station to apply for member-
ship in the Assoclation by submitting his
name, address, location, instruments used, etc.,
etc., to the business manager. There is no
charge or fee whatever connected with this.

Each member will be recorded and all mem-
bers will be classified by town and State.

Members are at liberty to inquire from the
Association if other wireless experimenters
within their locality have registered. Such
information will be furnished free if stamped
return envelope is forwarded with fnquiry.’

SEND TO-DAY FOR FREE APPLICATION CARD

SPECIAL.—As seen above, the Association Button

to April 15th we will accept 15 cts., coin or stamps, for

is sold for 20 cts. usually. Up

this beautiful button.

This is a special offer, and will positively not be made again.

March 1, 1911

The Association Numbered !W

The Greatest Wireless
Association in the World

ADDRESS ALL COMMUNICATIONS TO

WIRELESS ASSOCIATION of AMERICA

233 FULTON STREET
NEW YORK

.
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The Practical Electrician

A Popular Course in Electricity on the Construction of Electrical Apparatus
and Experiments to be Conducked with them

By PROFESSOR W. WEILER, of the University of Esslingen, (Germany)
Translation by H. GERNSBACK

CHAPTER 1.—Continued.

9. CONNECTIONS.
? F there are several batteries, all of
the same kind, one connects them

usually in such a manner with a copper
wire, that the copper or carbon, posi-
tive pole (+) is connected with the

Cu-2Zn Cu__Z2n Cu__Zn Cu/_\z\n

i Jl
\7

Fig. 8
zine, negative pole (—) of the next
battery, and so on. This is called series

connection, or connection for tension.
fig. 8.

go0 o

Fig. 9

i one connects all the negative poles
together and all the positive poles to-
gether, fig. 9, we have the parallel con-
nection, or connection for quantity.

10. ELECTROLYSIS: RITTER!,
1800; CARLISLE? and NICHOL-
SON?, 1801; H. DAVY, 1802.

With three good batteries, connect-
ed in series, we can decompose water
into its two chemical elements.

Take two glass tubes of about %
inch diameter and 6-8 inch length, and
close one end of hoth with rubber
corks, fig. 10. Through these corks
wires are passed, to which are connect-
ed thin pieces of lead strip. Now fill
the two tubes with acidulated water
(water 20 parts, sulphuric acid 1 part),

1 Ritter, John Willilam, 1776-1810, physicist.
2 Carlisle, 1763-1840, physician of London.
3 Nicholson, 1753-1815, civil engineer of London.

and place them in a small battery jar
containing the same acid mixture. If
we connect now the two wires of the
tubes with our battery, we will immedi-
ately see numerous gas bubbles, which
rise from the lead strips. The gene-
ration of the gases is always in a cer-
tain proportion, namely, for each one
part of oxygen (O) there are invaria-
bly two parts of hydrogen (H). The
chemical symbol of water therefore is
termed H,O.

The mixture of the two gases is
highly explosive when brought in con-
tact with a naked flame. During the
explosion the two gases re-unite to
water. It is to be noted that the posi-
tive current flows through the solution
to the strip on which the hvdrogen is
generated ; or, in other words, the cur-
rent flows through the solution to the
hydrogen, but in the outside circuit
from the copper or carbon to the zinc.

Fig. 10

ANALOGY.

Imagine a pond which is situated
high enough and contains enough wa-
ter so that the outflowing water will
be able to operate a mill-wheel for one
hour. If the pond has a capacity of
ten times as much water, the water o/

iWorid Radio History]
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the pond will then be able to operate
ten mill-wheels placed side by side for
one hour. This compares with the
parallel connection of a battery.

But if we take the original pond and
elevate it to ten times its former height,
we can place ten mill-wheels one below
the other, and the water will run the
ten wheels in the same fashion, for one
hour. ‘This is the series connection.

Fig. 11

11. CHEMICAL REACTIONS IN A
BATTERY.

(A) Experiment.

Construct a cell as shown in fig. 11.

It is made by taking two glass plates
between which a piece of soft rubber
tubing is held as shown. The plates
are pressed tightly against the tubing
by means of stout twine wound
around the four edges of the plates.
“The vessel is now filled with acidu-
lated water. If we introduce a clean
copper rod or an amalgamated zinc
rod into the solution no chemical ac-
tion is observed.

If we now connect the zinc and cop-
per rods by means of a copper wire
as shown, we immediately notice a
great many gas bubbles on the copper
rod ; they contain hydrogen. If we dis-
connect the rods the gas generation
ceases, but recommences at once, even
if we connect the rods, inside of the
solution.

These phenomena also take place if
one uses, instead of the copper, plati-
num or carbon.

(B) Explanations.

All acids are mainly composed of
two parts: one a poweriul electro-nega-
tive constituent, which may be a sim-
ple body, such as chlorine, iodine, bro-
mine, or a composite body, such as
NH,=ammonium, etc,, and the other

MODERN ELECTRICS

a powerful electro-positive body, such
as hydrogen or oxygen.

The constitution of acids is repre-
sented as follows: HCl=muriatic
acid; H,SO,=sulphuric acid; HNO,=
nitric acid, etc.

If zinc acts on an acid, it has the
tendency to displace the hydrogen out
of the solution, and to take on the elec-
tro-negative part of it; the acid thereby
loses its power and becomes neutral-
ized. '

One atom of zinc is able to replace
two atoms of hydrogen, so that it can
replace the latter into two equivalents
of such acids, which in the molecule
contain only one atom of hydrogen.

In all batteries which generate elec-
tricity by means of acids, the follow-
ing processes take place:

9 HCl+Zn=ZnCl,+H,;
H,SO,+Zn=ZnSO,tH,;
or generally, if we term the electro-
negative part X:
H. X+Zn=ZnX+H,

We learn from this that no battery
can generate electricity without de-
composing zinc. On the contrary, the
quicker the zinc is consumed in a use-
ful manner, the greater the electrical
effects will be. If, however, zinc is
consumed when the battery performs
no work, this means simply so much
waste.

For this reason, ordinary zinc should
never be used in acid batteries. Chem-
ically pure zinc, to be sure, is not con-
sumed in a battery during open cir-
cuit, but it is too costly to be used to
any extent. However, when zine 1is
amalgamated, it has almost the same
properties as chemically pure zinc, and
should therefore be used by all means
in any battery containing acids.

Sulphuric acid (concentrated) may
be cleansed conveniently of all im-
purities, by mixing 1,000 parts of the
acid with 4-5 parts of linseed oil and
stirring the contents well, but with
care. Arsenic, lead, etc., which attack
the zinc and which are usually found
in commercial sulphuric acid, are en-
tirely removed by this treatment.

12. CHEMICAL REACTIONS IN A
BATTERY AND ELECTRIC
CURRENT.

(A) Experiments.

If we place a thermometer between
the electrodes of a battery, fig. 12, it
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will register a certain amount of heat
if we short-circuit the battery.

If we connect one pole of the bat-
tery with the top knob of the electro-
scope, fig. 13, and if we ground the
other pole of the battery, the gold leaf
of the electroscope will change its nor-
mal position, indicating the presence
of current.

Referring again to fig. 12, if we con-
nect the poles of the battery with the
galvanometer or voltmeter, G, the
needle will show a certain deviation,
but the thermometer will not register
any appreciable amount of heat.

(B) Conclusions.

As long as there is no current out-
side of the battery, the chemical ac-
tivity or energy is transformed into
heat, or thermal energy; if a current
is flowing, however, there is, in addi-
tion, a certain amount of electrical
energy. The latter, in the inside of the
battery, flows to the positive {element)

' Fig, 12

metal, which is not attacked by the
acid from the other negative (ele-
ment) metal, which is decomposed.

The force which excites a current in
a battery and drives this current
through the outer circuit, is termed
electro-motive force (EMF), or ten-
sion, or potential difference. It has the
symbol E; the practical unit is called
the volt. The EMF is the cause of the
tension ; potential difference is the dif-
ference of the tension between two dii-
ferent points of a conductor traversed
by a current. These terms, also the
term current itself, can be understood
and studied best by comparing with
water flowing in pipes.

(C) Analogies.

1. Water driven into a tank which
is located higher than the pump will
always tend to return to its former
level on account of gravity, and ac-
cording to the law of communicating
tubes (water pipes). This tendency of
the water, or water moving power, is

685

the greater the higher the water has
Been driven up, and represents the
term electro-motive force. A fountain
necessitates a high water power. If
one compares the different heights of
different water tanks, it is evident that

one must take the height of one sur-
face as zero, from which the positions
of the others may be measured. It is
the same with heat, where one has ap-
pointed a zero point, (centigrade ther-
mometer), namely, the temperature at
which ice melts.

For electricity we have as the zero-
point (potential zero) the earth, the
same as we begin measuring water sur-
faces from the surface of the ocean.

2. We can furthermore compare any
electric generator with an airpump,
which presses air into all points of a
closed vessel. A gas compressed with
a great pressure has an extraordinary
tension, a very high potential. From a
small container, such a gas will escape
with a loud hissing noise all at once;
this is well compared with the ordinary
discharge of a Leyden jar—a single
loud report, that is all.

If, however, the compressed air es-
capes slowly through a very fine noz-
zle of a large container, under small
pressure, there will be hardly any
noise. In this way, however, the escap-
ing air may do useful work, such as
driving a fan, etc. Such work may be
done with a steady flowing electrical
current, which has a moderate tension
(pressure), and shows itself as light,
heat, mechanical movement, chemical
work, etc, whichever the case may be.

(World Radio History|
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If, on the other hand, we pump the
air out of a container, creating a par-
tial vacuum in it, there will be, never-
theless, a great amount of power in it,
because as soon as the air is allowed
to flow back into the container, the air
can be made to perform work. With
air, however, such an under-pressure
cannot be carried to a figure very much
below the ordinary air pressure. The
electrical energy composed of over-
pressure is termed a positive charge,
the one for under-pressure a negative
charge.

3. When water flows through a pipe,
we must take into consideration sev-
eral things; first, the height of the fall;
second, the quantity of water which
during a given unit of time flows
through a given section of the pipe;
third, the retardation or resistance
which the water meets in flowing
against the walls of the pipe.

In the same fashion the electric cur-
rent finds a resistance not only in the
connecting wire, but also inside of the
battery itself. The force of a current
therefore will be the greater, the higher
the EMF (E) and the smaller its re-
sistance.

These three values are expressed in
Ohm’s! law in the formula C=%

i. e. the current (amperage) grows
with the EMF (voltage), and de-
creases with the resistance.

(D) Nernst Theory.

When two solutions are separated
by a porous diaphragm, both will
either pass through the diaphragm, al-
though in uneven quantities, or the
transit (Osmose) is one-sided only.

In a Daniell battery, according to
Nernst, the zinc atoms have positive
charges, and perform an over-pressure;
(the diluted sulphate of zinc solution
is more effective than the concentrated
one, because it passes more quickly
through the porous wall); the loose
copper atoms separate themselves eas-
ily as copper on the copper electrode,
and thereby transplant their charges to
the latter. When the current flows the
zinc sends continuously positively
charged atoms (Ions!) into the solu-
tion, and simultaneously at the copper
electrode just as many copper atoms
go from the solution. These charges

1 Ohm. Simon, 1787-1854, physicist.

MODERN ELECTRICS

which the atoms lose continuously
flow constantly through the connect-
ing wire and thence back to the zinc.

1 Ion, from the Greek, to go, to travel

THE TILTED GOLD LEAF ELEC-
HE recently

TROMETER.
m tilted electrometer
brought out by the Cambridge Sci-
entific Instrument Company was intro-
duced by Mr. C. T. Wilson in 1903. It
has a small capacity, and owes its high

sensitiveness to its ability to control
the conditions under which a freely
hanging gold leaf is attracted out of
the vertical by an inclined charged
plate in its proximity. It is possible to
adjust the instrument so as to work as
near as is desired to the region where
the conditions give best results for
any given kind of test.

The leaf is contained in a metal case
and is observed by a microscope, the
plate being maintained at a steady
potential. The improved pattern of
clectrometer has been designed with
the co-operation of Mr. C. T. Wilson
and Dr. G. W. Kaye, and offers a num-
ber of convenient points for working.
By its means the electrification due to
the “splashing” of mercury was dem-
onstrated at the recent Physical So-
ciety's Exhibition held in London.

PLATINUM $43 AN OUNCE.

Platinum, which is far more costly
than gold, has been advancing rapidly
in price in the last few weeks. On
March 10th it was quoted in Maiden
Lane at $43 an ounce for hard platinum
and $41 an ounce for the soft metal
These are the highest prices ever
reached, and indicate an advance of
about $10 an ounce in the last 3ix
months.
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An English Thermo-Electric Generator

By Frank C. Perkins.

“fC OR more than a quarter of a cen-
tury it has been known that elec-

tricity could be generated by the heat-
ing of certain metals in contact with
each other, forming the thermo-elec-
tric couple or thermo-pile. Various
forms of thermo-electric generators
have been devised for supplying elec-
tricity from the heat of gas, but as the
amount of current is small, they have
not been extensively utilized.

The accompanying illustration shows
an English thermo-generator of Da-
vidson type designed and constructed
in London, which is said to be a most
practical form, by means of which an
electric current is generated from the
heat supplied by a gas burner, or by
means of a vaporized gas generated by
a lamp burning methylated alcohol.

As indicated in the accompanying il-
tustration, this thermo-generator con-

sists of two metal plates, the lower
parts of which form legs fixed to a base
board, with two rows of hollow copper
tubes placed vertically between them.
These hollow copper tubes are connect-
ed at the top, each with a neighboring
element, forming a series of electric
couples. These are heated by a gas
burner or a lamp burning methylated
spirit; in the latter case a handle being
connected to a round tube which runs
directly through the apparatus be-
tween the copper tubes, the round tube
being perforated at intervals through-
out its entire length. The ends of the
series of elements of this thermo-gene-
rator are connected to terminals sup-
plying the current to a storage battery
of two to four volts, for charging the
same or for illuminating small surgi-
cal lamps operating faradic coils, etc.

It is stated that a steady electric cur-
rent is provided by this thermo-genera-
tor for light cautery work, or for an

ophthalmoscopic lamp. When a lamp
using methylated spirit is utilized for
supplying the heat, a gas is given off
which travels through the perforated
tubes, and a light is applied to each of
these perforations. It is said that with-
in a minute electricity is generated.
which may be used for lighting surgi-
cal electric lamps or recharging smali
accumulators. When ordinary illumi-

nating gas or natural gas supplies the
heat, it is only necessary to attach one
end of a rubber tube to the apparatus
and the other to a gas jet, turning on
the fuel, and lighting up the gas at the
perforations of the tube, when electric
current is at once generated, the appa-
ratus operating for hours continuously,
doing away with dry batteries entirely
for the light service for which it is in-
tended.

A 20 ampere-hour accumulator of
two volts is connected to the thermo-
generator for cautery service, a two-
way switch being provided. It is held
that after the gas has been turned on
full, or the spirit lamp light for three
or four minutes, the flame should be
lowered to one-half the normal height.
as only sufficient heat should be em-
ployed to supply enough current to
eliminate the lamp. It is stated that
too much heat continually employed
will melt the metal connections, while
no more electric current will be gen-
erated than with less heat. It is held
that after awhile an oxide deposit will
form between the rows of terminals
above the flame and this should be re-
moved while hot, when the gas is still
burning. These thermo-generators

(Continued on Page 711)
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Bela Gati Experiments.

By A. C.

(Paris Correspondent

NUMBER of interesting experi-
ments upon telephones are be-

ing made at Budapest by M. Bela Gati,
who is one of the leading engineers
connected with the Austrian telephone
department. He wished to find out
which was the best kind of micro-
phone to use in long-distance work,
and for this purpose he experimented
with apparatus which produced simple
sounds having high or low pitch, and
then measured the current which the
microphones gave in the various cases.
Our present photograph illustrates
some of his apparatus, using a sound

producer resembling a siren, of the
Stern type, and placed before the mi-
crophone, this latter being mounted
with a battery and a transformer pri-
mary. To the transformer secondary
is an instrument for measuring the
pulsatory currents which the micro-
phone gives. The air tank seen in the
rear is used with the sirens. Instead
of using an electrostatic instrument for
measuring, he finds that the barretter
is much the best. The results of his
tests show that we should seek to use
a telephone transmitter carrying a
high current, thus confirming the

method already used by Egner and.

Holmstrom in Sweden for long-dis-
tance work. M. Bela Gati finds that
the central battery type of microphone
is to be preferred to many others for
use on long distances.

Following this work he carried out
long-distance transmission on a 1,575-

Marlowe.

“Modern Electrics.”)

mile loop of telephone line passing
around the country between Budapest,
Fiume and other towns, and return.
As about 18 miles of this is in under-
ground cable, he figures out that com-
pared with the Swedish engineers’
test at Stockholm on 1,978 miles, he
covers a distance which in practice
equals 2,400 miles, and thus claims
to have made the record, at least for
Europe. He hopes to be able to tele-
phone clear across the continent be-
fore long.

WIRELESS FOR MOVING
TRAINS.

Wireless .telephoning from a moving
train is expected to be in successful
operation in less than a year, according
to Dr. Frederick H. Millener.

Dr. Millener told of his experiments
before several hundred members of the
New York Railroad Club at the Engi-
neering Building, 29 West 39th street.

Dr. Millener has been in the employ
of the Union Pacific as an electrical ex-
pert forfiveyears, and has been at work
at Omaha to devise a method of sig-
nalling moving trains without physi-
cal connections with them. The solu-
tion to his problem he found in the
wireless telephone.

“Two wireless stations will be estab-
lished soon,” satd Dr. Millener, “one at
Sidney, Neb., and the other at Chey-
enne, Wyo., one hundred and three
miles apart, on a single track line. We
expect to keep up communication with
moving trains between these stations
and others that will be established.
Wires will be stretched on top of the
cars.

“The wireless telephone which we
have devised and have been using in
Omaha is sufficiently powerful for mes-
sages to be received from a considera-
ble distance, simply by attaching the
receiving apparatus to an ordinary um-
brella held over the operator’s head.
The ordinary telephone head set is
used by the person receiving ™
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Berlin Letter.
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Speed-Meters for Projectiles.
REMARKABLE apparatus re-

cently designed by Messrs.
Hartmann & Braun of Frankfort-on-
Main allows the speed of a projectile
to be determined simply by its dis-
placement on a rotating cylindrical
drum, the speed of which is ascertained
by means of a frequency-meter.

It will be readily understood that a
projectile traversing the axis of this
drum will pierce it at two points, situ-
ated at the ends of a diameter, as long
as the drum is at rest. However, by
setting the drum rotating, the point
where the projectile leaves it is dis-
placed by an angle corresponding to
the time taken in traversing the diam-
eter of the drum. The displacement of
the projectile holes as against the ends
of a diameter obviously is the larger
as the diameter and speed of rotation
of the drum are more considerable.
Since these two factors are known, the
displacement of the holes immediate-
ly gives the speed of the projectile.

The apparatus comprises, in addition
to the rotating drum, two screens fixed
at equal distances in front and at the
back respectively of the drum, for ad-
justing the position of the trajectory
relatively to the axle of the rotating
drum, and for making due allowance
for any small deviation in calculating
the speed. .

The direct-current motor driving the
drum comprises a current interrupter

in the form of a switch breaking a sec-
ondary circuit at a frequency corre-
sponding to the number of turns of the
drum, as determined by a frequency-
meter which allows the speed of the
drum to be adjusted to any given fig-
ure, say, 2,000 r.p.m.

The whole outfit can be transported
in a very handy box of small dimen-
sions.

Sign-Boards for Electrical Fire
Alarms.
In connection with the luminous fire

indicator boards designed by Messrs.
Mix & Genest of Berlin, the various
figures are made up of individual sec-
tions similar to those of the familiar
electrical sign-boards. The lamps are
located in subdivided sheet metal
drums arranged behind a transparent
glass pane. In addition to numerals
there can be produced different kinds
of ornamental figures, such as circles,
crosses, stars, and the like.

These luminous indicators can be ac-
tuated either by a hand indicator, com-
prising a system of three rotary

(Conttnued on Page 693)
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Cathode Ray Tele-Photography

By Dr. Alfred Gradenwitz (Berlin)

The greatest drawback in connec-
tion with tele-photography is the iner-
tia of the selenium cell or other photo-
electric element used in the transmis-
sion of luminous impressions. Cath-
ode rays, owing to the instantaneous-
ness of their electro-magnetic deflec-
tion, allow a tele-photographic receiv-
er free from any inertia to be con-
structed.

The following scheme has been re-
cently suggested by two German in-
ventors, Messrs. Dieckmann and
Glage*: A bundle of cathode rays is
limited by a diaphragm pierced with a
fine hole, through which only a thin
pencil of rays is allowed to pass. The
style of the transmitter throws into
four electro-magnets, two current com-
ponents acting on the beam of light
so as to cause it to perform the same
movements as the style, simultaneous-
ly with the latter. The beam of light
thus sets up, in some convenient sub-
stance, such as chalk, a fluorescence
producing in the observer’s eye the
impression of a continual light line
which comprises the various positions
of the luminous point. A few seconds
are thus sufficient to reproduce in the
receiver any signals or handwritten
words. In connection with the trans-
mitter the motion of the style is de-
composed into two components con-
verted into current intensities, which
expedient has long been used in telau-
tography.

The following modification of the
same process is more convenient for
practical purposes: A small dynamo
connected to a voltage regulator pro-
duces currents exciting the electro-
magnets so as to cause the beam of
light continually to perform a vertical
alternate motion, each individual
movement entailing a small lateral dis-
placement. This is how the luminous
point, in about .1 second, lights a
square of 3 cms by 3 cms. As each
luminous impression lasts beyond the
actual duration of the impulse, the eye

*Zelitschr, f. Schwachstromtecbnik, No. 22. 1910.

sees a luminous square made up of
individual instantaneous impulses.

The transmitter likewise comprises
a square of 3 cms by 3 cms, lighted in
succession by minute metal brushes,
synchronously with the square of the
receiver, the time required for com-
pleting the lighting of the square like-
wise being .1 second only. A bat-
tery is connected on one hand to the
metal brushes, and on the other.
through the line, to two electro-mag-
netic coils, the working of which is ex-
plained in the following:

A small metal pattern intended to
be made visible at the receiving sta-
tion is connected in front of the trans-
mitter square, through the telegraph
line, to the other terminals of the elec-
tro-magnetic coils. This is how the
small brushes will “feel” in succession
the various parts of the metal pattern,
closing each time the line-current
through the electro-magnetic coils.
The latter accordingly deflect the
cathode rays already in front of the
diaphragm so as to cause the luminous
point on the screen to disappear at
each current closure. At each contact
between the brushes and the metal pat-
tern at the transmitting station, all the
spots, corresponding to contacts in the
transmitter square, thus appear black
in the receiver: a silhouette of the pat-
tern appearing on the luminous square.

As the luminous spot, after lighting
in 1-10 second the whole of nine square
centimeters, again begins the same
motion, the silhouette of the pattern
on the receiver square will follow ac-
curately and continuously any motion
performed by the pattern of the trans-
mitter. According to this arrange-
ment, .0002 second suffices for produc-
ing one picture element.

The process above described is the
only one in connection with which the
time of production of luminous spots
can be reduced sufficiently for the first
luminous impression not yet to have
vanished by the time the whole surface
has been lighted, thus producing the
illusion of a continuous image. More-

(Continued on Page 697)
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Resonance Experiments with Rotating Electric
and Magnetic Forces

By Marvin Ferree.

:JI\' this pai)er 1 shall describe some
" experiments which illustrate how

high frequency electric and magnetic
fields can be produced in closed cir-
cuits, and also I shall show that oscil-
lating currents flowing in a closed cir-
cuit are capable of operating a two-
phase motor by resonance, and further,
that it is possible to derive therefrom a
dual tension of different phases which
describe trajectory circles at the brush
end of the cathode rays in a Braun
tube.

The general arrangement of the dif-

Coies or WIRE

Fig. 1

ferent devices for demonstrating these
rotary currents is shown in Fig. 1. The
closed circuit consists of a condenser
K, a variable inductance, A B, and a
spark gap, S, all of which are connected
tc an induction coil energized by alter-
nating currents. Inserted in the closed
circuit is a small high-frequency two-
phase motor, while on the right is a
subsidiary closed circuit which serves
to recover the rotary electrostatic
torges.

The inductance, A B, is formed of a
circular coil of insulated wire wound
spirally upon a wooden spool having a
diameter of about 1214 inches and a
cross section of 1 1-16 inches, while the
copper wire has a diameter of 5-64
inches. The wire spiral is based on its
upper surface, so that the contact
brushes S, and S, on the ends of the
movable insulated arm make firm con-
tact with oppositely disposed turns of
the coil.

When the contact brushes rest on
the points A B, the potential difference
in the subsidiary circuit will be maxi-
mum, but when the brushes are 90 de-
grees from A B, the potential difference

will be minimum, hence by turning the
arm to various points the potential dif-
ference at C D can be regulated as the
reactions of the circuit, which includes
the coil R! and the condensers C! and
D3, require.

In the subsidiary circuit a bank of
lamps, L, is placed for regulating the
resistance of the circuit; a primary coil
of a Tesla transformer is shown at R,
while the secondary coil is indicated at
R:. Connected to the condensers C?
and D! are a system of coils, E! E?
and F!F!, Fig. 2, the latter sliding
within the former so that the degree
of inductive coupling may be varied at
will. To the binding posts, 1, 2 and 3, 4
of the coils, is attached the Braun tube
by which th: two-phase oscillatory
currents are rendered visible and which
may be photographed. This arrange-
ment permits of close tuning and of
varying the phase difference.

The apparatus for producing the ro-
tary magnetic fields is shown in Figs.
1 and 3, and consists of a single turn of
large copper wire sustained in a verti-
cal plane and connected to the induc-
tance A and the condenser K. Inside
of this turn of wire is a coil of fine

Fig. 2

wire wound in the form of a rectangle.
and shunted around this is the con-
denser K. The windings of this sys-
tem, when their planes are more or less
at 45 degrees, fill the space which they
enclose with a rotating field of purely
magnetic force, the presence of which
is demonstrated by the fact that it can
excite a lively rotating in a delicately
balanced cylindrical armature made of
paper and parallel strips of tin, which
have tin commutators, all of which are
shown in Fig. 3.
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That the rotation of this cylindrical
armature is not due to any electro-
static force is proven by employing a
paper cylinder, without the tin strips,
when it will remain absolutely station-
ary; neither is it due to a revolving
field of low frequency produced by the
secondary alternating current of the in-
duction coil, for if the spark gap S is
opened there will be no tendency to
any rotating movement, and, finally,
when the oscillating currents in the
closed circuit become too intense the
tin strips are burned off.

From these facts it is safe to com
clude that the rotation is really due to
the reaction of the induced magnetic
field on the armature.

The experiments may be varied by
changing the constants of the closed
oscillation circuit. By properly pro-
portioning the oscillation circuit, a sta-
tionary half-wave will be developed in
the oscillation transformer, Fig. 2, with
the potential zero at the middle of the
coil and opposite elliptics on the arma-
tures of the condenser, as shown in
Fig. 4.

The time of this half-wave will be
delayed a quarter of a period after the
fundamental oscillation, while the
wave itself is always in quadrature in

L+
- N
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Fig. 3

space with the fixed potential wave
which forces the variable condenser, so
that for each period of oscillation value
for the capacity of K it will pro-
duce the greatest number of revolu-
tions of the cylindrical armature, the
number being about 33,000 R. P. M,
and when this results the circuits are
known to be in resonance, and this is
also proven by the fact that the open
circuit terminals of the transformer
(Fig. 2) emit a luminous effluvia.

ISTO
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By decreasing the period of the prin-
cipal circuit the optimum capacity of
the condenser is also diminished when
the coil M (Fig. 1) is co-resonant with
it, thus producing the rotation of the
armature. This is also the case when
the single turn N is included in the
principal circuit and the value of the
condenser K is very much reduced. So
sensitive is the paper and tin armature
to the conditions of the closed circuit

v J

~FIG. 4~

that if a glass rod, or even one's hand.
is brought near it, the speed of its ro-
tating is accelerated or retarded as the
case may be.

In my next paper I shall show how
the above method of electro-static mo-
tive power may be used in a system of
wireless telephony, and how, by use of
the above described ‘“static rotation
power” all previous conditions in the
transmission of the human voice with-
out wires and all interference, both at-
mospheric and conditional, may be
overcome,

WIRELESS ASSOCIATION OF
EASTON, PA.

A wireless club has been formed in
Easton, Pa., to be known as The Wire-
less Association of Easton and Vicin-
ity. Its sole purpose is the advanle-
ment of wireless telegraphy and tele-
phony among amateurs. The officers
are: W. Ballentine, president; John Q.
Adams, vice-president; Weikel Jordan,
treasurer; E. J. Sortore, recording sec-
retary; James Smith, Jr, 123 North
Main street, Phillipsburg, N. J., cor-
responding secretary.

The club would like to communicate
with all other clubs organized for the
same purpose.

Address all correspondence to cor-
responding secretary,

JAMES SMITH, Jr.

123 North Main Street,
Phillipsburg, N. J.
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A New Photophone

E illustrate a new apparatus which

has been designed by M. L. An-

cel, of Paris, in order to send telephone
messages by means of light rays. The
question is one which has a consider-
able interest, at least from a scientific
point of view, although its practical
application is limited, seeing that a
licht beam is used for the transmission,
so that only short distances can be cov-
ered. The first experiments of any
great scope were made in this field by
Prof. Ruhmer, of Germany, and he suc-
ceeded in covering several miles. In
the sending station is a parabolic mir-
ror in whose focus is placed an electric
arc, and this is fed from the primary of
a transformer. In the secondary cir-
cuit of the transformer is a microphone
transmitter, so that speaking into the
microphone causes variations in the
current and in the light of the arc, and
the beam sent out from the mirror thus
varies in accordance with the voice. At
the receiving end the beam falls on a
second parabolic mirror and is concen-
trated on a selenium cell. In circuit
with the cell is a battery and telephone,
so that the resistance of the circuit va-
ries together with the light of the

TRANSMITTER

beam, and we hear the message in the
telephone. In the apparatus of M. An-
cel, a somewhat different method is
used for the transmitter. The voice
acts upon a diaphragm placed in a gas
chamber, and the chamber is fed with
acetylene from a small generator. The
gas then passes into an acetylene bur-
ner whose flame lies in the focus of the
parabolic mirror. Speaking into the

mouthpiece causes fluctuations in the
gas pressure and in the brightness of
the flame, and we thus have a varying
licht beam. At the other post is a mir-
ror with a selenium cell which has been

RECEPTOR

specially constructed for the purpose
by the inventor. By using a very small
space between the wrapped wires of
the cell, he obtains a low resistance,
which gives an advantage. The mes-
sages are clearly heard in the receiver.

BERLIN LETTER.
(Continued from Page 689)
switches, or automatically by means of
the current impulses produced by the
Morse apparatus, and which are made
successively to operate switching roll-
ers effecting the variable arrangement
of connections as required for each fig-

ure.

Though the operator after some time
knows by heart the location of the
alarm corresponding to each light sig-
nal, it is desirable, for safety’s sake, to
entrust a special official with ascertain-
ing from a table the location of each
alarm, which obviously entails consid-
erable loss of time. This drawback is
obviated by using a special device, viz.,
a transparent map of the town, lighted
from underneath, and on which a red
dot corresponding to the location of the
fire alarm appears as soon as a fire
signal is received.

With the system is combined a set
of big alarm bells for advising the men
at the very moment the signal is re-
ceived, the number of strokes indicat-
ing the number of the fire alarm set
working.
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Mercury Interrupter.

¢ N the new form of mercury inter-
.’ rupter designed by Reiniger and
Schall of Berlin, a suitable closed ves-
sel contains mercury M at the bottom.
Into it dips an insulating cylinder C,
which is held by the top cover, and it
has a cavity B in the lower part. A
metal rod D serves as a plunger inside
the cylinder, and the pointed end of
the rod dips in the mercury. The rod
is moved up and down by the action
of an iron wire attached to it and
working within the solenoid S. When
the current is put on through S, D and
M, the solenoid draws up the plunger
and breaks contact at the mercury. A
good break is obtained by partly filling
with alcoho! so that the heat of the
spark gives a gas bubble of alcohol
vapor, and as the chamber B is closed.

E/s
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the gas presses down on the mercury
surface and gives the break in the
proper manner. The plunger then
falls owing to the absence of current in
the solenoid, and the action thus keeps
up automatically, causing a rapid suc-
cession of breaks of the current. If
desired, several rods can be used so
that their break points are connected
in series, and this has a better effect.

Ingenious Revolving Spark Gap.

Spark gaps using toothed wheel re-
volving contacts are being used of late,
but they are likely to form an arc at
the break at each discharge, and this
is hard to get rid of, even when running
at a high speed. A new method is illus-
trated here, and it appears to overcome
this. At T is a transformer for the aer-

ial, whose primary is connected in se-
ries with a condenser. D is the source
of current, and the condenser is charg-
ed by the toothed wheel device. But
when a tooth is opposite P, the contact
P, lies in the middle, between two
teeth. We have a discharge from the
condenser in the position of P, here
shown, and the high tension circuit is

G -
at the same time cut at P,. On the
contrary, the condenser is charged
when P, lies opposite a tooth. This
method prevents D from being short-
circuited in any case. Another point
is that the charge of the condenser is
quite independent of the discharge, so
that the apparatus works under better
conditions, and a very good musical
sound is given. A resistance or a choke
coil S can be used in the charging cir-
cuit so as to regulate 1t. The rotating
part may be placed in gas or liquid.

The New Neon Tube.
While experimenting with the new
gas neon, M. George Claude of Paris

~END OF Neon TuBe=~
Tuae
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found that a very good light could be
obtained by using it in Moore glow
tubes. It i1s not easy to make such
tubes, however, seeing that even 1-
100th part of nitrogen will act to cut
down the light. However, he succeed-
ed in absorbing nearly all the nitrogen
by using wood charcoal in a small bulb
upon the tube, cooling down by liquid
air, and afterward sealing off the bulb.
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The color of the new neon tubes is a
golden yellow, which gives a pleasing
effect. He made some tubes of 2-inch
diameter and 20-foot length, using me-
tal electrodes in the ends, which are
mounted as shown in the diagram. An
interesting point is the small amount
of current taken by such tubes. About
1,000 volts 1s used here, and the cur-
rent is 0.9 ampere. The light is 220
candle power for a 3-foot length of
tube, and the power is 800 watts, thus
figuring 0.¥ and 0.9 watts per candle
power, which is a very low figure. An-
other feature is that such tubes will
work for a long time without needing
any attention.

Improved Oscillograph.

When using a galvanometer or oscil-
lograph so as to make a photographic
record on a moving paper strip, it is
very convenient to be able to follow
the variation of the spot of light with
the eye at the same time. An English
inventor does this in thefollowing way :
The galvanometer AA cuts off more or
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less light from the lamp, which is
placed behind it, and the beam passes
through the lens tube B to the recorder
N, consisting of a lens L and a dia-
phragm D, with the moving band of
photographic paper F working over
the roller R. Thus we obtain the photo-
graphic record. In the path of the
beam is a mirror M, which is cut out
at the center, but a part of the light is
reflected from the mirror on to the
screen P, so that it can be seen by the
observer at the same time that the
recorder is working.

Liquid Transmitter.

In the new form of telephone trans-
mitter which is shown here, the resis-
tance of a liquid is varied by means of
the diaphragm D. It carries a plunger
which works before a small opening in
the plate P which lies in a chamber C,
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the whole being filled with a conduct-
ing liquid. Wires are led in at one side
and the other, and the resistance of the
contracted part of the liquid depends
upon the position of the plunger, so

V222

that speaking against the diaphragm
causes variations in the current. Means
must be provided for carrying off the
gases which may be formed by the cur-
rent passing in the liquid, so as to pre-
vent them from interfering with the
action.

A New Spark Gap.

One of the Paris wireless telegraph
companies brings out the new spark
gap which we illustrate here. It has
two rotating cylinders AA, working in
a liquid. One of them is on a fixed
bracket and the other has a support
regulated by the screw B, so that it can
be brought nearer the first to take up
the wear. A small electric motor ro-
tates both cylinders by means of pul-
leys, and a set of brushes brings the
current to the cylinders. It is impor-
tant to keep fresh liquid always in the
spark gap, so that it will always have
a high insulation. Experiments show
that we must renew the liquid and
also rotate the cylinders, so as to give
them less wear. Any carbon particles

MoTom
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given by the spark must be filtered out
as well. Oils or alcohol or even water
can be used, and the turbine pump D
keeps up a circulation, using the filter
E. A nozzle C delivers fresh liquid
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just at the point between the cylinders.
It is best to use alloys of iron or cop-
per with tungsten or titanium for the
cylinders. We obtain an effect like
that of the singing arc, but higher vol-
tage can be used, varying from 500 up
to 25,000 volts. A good method is
shown in the diagram for use with di-
rect current of 2,000 volts on the cyl-
inders, shown at 1, 2. L and M are
choke coils, N condenser, O transfor-
mer secondary, and P the variable pri-
mary. By using the choke coils we pre-
vent a back rush on the dynamo, and
cut down the over-voltage at the gap,
which might set up an action after the
discharge. With direct current we can
operate a wireless telephone system as

AV
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with an arc, but it is claimed to be bet-
ter. Using alternating current at 200
to 500 periods, we can work it for wire-
less telegraphy and have a musical
note in the telephone, taking care to
regulate the size of the choke coils to
suit the case.

A HANDY COIL WINDER.
J. H. Stewart.

The accompanying drawings illus-
trate a handy little “jig” devised by
the writer for winding the sections of
the secondary of his spark coil. With
this machine a large variety of speeds
may be obtained, and at the same time
the mechanism is so light that should
the wire, being wound, run amuck,
the machine can be brought to rest by
a slight pressure of the hand. The ma-
chine is readily reversible, as will be
described a little later.

The power is furnished by a small
fan motor A, or any other small motor
which uses very little current, as com-
pared with that required to run an or-
dinary lathe. This alone should appeal
to the amateur coil maker; in fact, that

IWorld Radio Histol
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one phase of the subject was the means
of suggesting the idea to the writer.
The motor has a flat-faced pulley on
the face of which is cemented chamois
skin or rubber. The motor is mounted
upon the sliding carriage B, the con-

L

struction of which is evident from the
drawing. By moving the -carriage
back or forward the speed of the shaft
C is changed, and by moving the motor
pulley past the center of disk D the di-
rection of spin of C is changed. The
disk D can be made from a sheet of
14-inch brass cut to shape, or if this is
not available, a disk may be cut from
a piece of thoroughly seasoned and
perfectly flat wood, of dimensions to
suit the builder, but it should be large
in comparison with the motor pulley.
The shaft C is fastened in the exact
center of the disk and perpendicular to
it. A good way to do is to fasten a
thick block to the center of the back of
disk and drill through both disk and
block, and then wedging shaft in hole
so formed. The shaft is supported by
frame E, and passes through brass

£
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bushings F, which serve as bearings.
Half way between supports the shaft is
‘grooved, as shown in drawing at G.
Upon the outer end of the shaft is fas-
tened the chuck I, which holds the
shaft of the section-former J, as shown.

The lever H is for the purpose of
throwing out the clutch; ordinarily the
spring K keeps the lever H pressing
against the left side of the groove G
and thus keeps the disk D tightly
pressed against the friction pulley of
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the motor. However, when it is want-
ed to stop the machine, the handle of
H is pushed to the left (throwing the
top to the right), thus relieving the
pressure of D upon friction pulley. An
enlarged view of H is given in Fig. 4.
The frame E can be made of 2x4-inch
material, smoothed up with a plane
and drilled to receive bearings. By
carefully studying the drawings, the
amateur will find no difficulty in con-
structing the machine.

ELECTRIFICATION OF CROPS.

Entire crops as well as beds of
beans and turnips are being grown un-
der electric influence. Overhead elec-
tric discharges are used. It is possible
to obtain discharges of some potency
from wires which, instead of being one
or two feet above ground, and thus lia-
ble to be knocked down by straying
animals, are at a height of 15 or 16
feet.
CATHODE RAY TELE-PHOTO-

GRAPHY.
(Continued from Page 690)

over, this is the only method allowing
the image at the receiving station to
follow any movement of the pattern
at the transmitting station instantane-
ously and synchronously. In order to
climinate any disturbance due to
lengthy transmission lines, the inven-
tor intends utilizing electro-magnetic
waves for the transmission of luminous
1mpressions.

The process above described will
possibly allow the problem of tele-
vision to be solved, at least partially.

FOUR OFFERS.
See our splendid four offers in our
advertising columns,

A 0. A.

The Wireless Associa-
tion of America, headed
by America’s foremost
wireless men, has only

ment of “wireless.” If
you are not a member as yet, do not
fail to read the announcement in this
issue. No fees to be paid.

Send to-day for free membership
card. Join the Association. It is the
most powerful wireless organization in
the U. S. It will guard your interest
when occasion arises.

one purpose : the advance-’
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IMPROVED TRANSMITTING
HOOK-UP.
By A. C. Marlowe.
~¢ T is found in some cases, and es-
" pecially in high power plants
which use condensers of large capacity,
that the connection wires between the
condenser set and the resonator have
necessarily a great length, so that the
oscillation period proper to the wires
alone lies near the period due to the
aerial, and thus with an ordinary coup-
ler we require the use of a very loose
coupling. Sometimes the effect is even
overbalanced, and the condensers must
be reduced. M. Girardeau overcomes
this in the following way: Diagram 1
shows the ordinary mounting, and if
the length of the connecting wires PE,
EC, CS is such that the effect of this
part is nearly equal to that of the aer-
ial circuit, only a small part of R is put
in to balance up, so that we have a
loose coupling, which is a disadvan-
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tage. In the new method (2), A and T
arc joined directly to the condenser, so
that the condenser wires are included
in the aerial circuit. ITere the amount
of coupling on R may be even reduced
to zero, but the coupling is not as loose
as before; that is, we reduce the oscil-
lation circuit down to the use of the
connection wires between condenser
and spark gap, but still a good effect
is had. But for another reason this
method is not advised, as during the
charging, say, from a transformer at
the ends of C or on E, the aerial has
in relation to ground a difference of
potential which is represented by the
charge, and this is bad for security and
insulation. In (38) this is avoided and
we have all the advantages of (2). E
must be joined to condensers and aerial
by very short connecting wires, and
here during the charge it is seen that
A is at the potential of earth, the same
as in (1).
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EDITORIAL.

UHIS issue witnesses the close of
U the third year of “Modern Llec-
trics.” The writer cannot but feel the
deepest gratitude towards his readers,
who now number over 52,000, and who
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to a great extent have made this publi-
cation what 1t is to-day.

It is not the easiest thing in the
world to satisfy all readers. but the
editor helieves that there is no reader
who in any one issue will not find a lot
to interest him. This may be deduced
from the fact that during the last year
there were only two complaints, sev-
eral dozens of suggestions, and hun-
dreds of enthusiastic praises.

The editor has always striven hard
to satisfy all tastes and at the same
time he has from the start always be-
lieved in quality rather than quantity.
“Modern FElectrics” never publishes
anything that has been published pre-
viously in the technical press in the
U. S.. and the readers have learned
that each issue means NIZW material
all the way rehash or
warmed-over matter.

In wireless matters “Modern Iilec-
trics” to-day is pre-eminent and an au-
thority, without question. Not alone

through, no

that. but “Modern Electrics™ was
the only publication that opposed
wireless legislation in  Washington
during 1910, and the fact that

no bills have been passed, nor will be
passed. at least not for a year to come,
must be credited solely to the efforts
of “Modern Electrics.”

As readers will have observed, Dr.
Alfred Gradenwitz, the eminent tech-
nical writer, has accepted the post of
Berlin correspondent for “Modern
Electrics™; we believe he is an impor-
tant and welcome addition to our long
list of contributors.

In closing, the editor wishes again
to thank his generous supporters, and
for the coming year he promises a bet-
ter and greater “Modern Electrics”
and the enforcement of his three-year-
old motto: “To print what our read-
ers want, not merely what strikes the

editor’s fancy!”
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A DISTRESS MESSAGE AT SEA.
By Arch Macdonald.

ANY people do not know oi the
.‘!JH number of

messages that are
transmitted from a vessel in distress,
or their contents. On January 25th
the steamer Queen, with one hundred
and twenty-five people on board, left
San Francisco for Seattle. At 4:15 p.
m. she reported herself as being off
Point Reyes. At six o'clock she sent
out her "SOS” call, for she was afire.
Following are the calls and messages
as [ took them down:

“SOS. SOS. SOS. On fire ten miles
north of Point Reyes.”  Signed
“Queen” (GX.)"

The government station at Mare Isl-
land (NPH) answered and asked her
position again.

“SOS. SOS. SOS. Send us some
help. We are afire in forward hold
GXW»

Six stations answered this call. GX
answered, “"Don’t all answer at once.
I won't be able to read anybody. GX.”

Hillcrest, the 15 k.w. station at San
Francisco, (PH), answered “llave
'phoned your message to Malorin,
(chief operator of United Wireless
(i

“Is any ship near us? GX.”

PH called the steamer President
(GW), and said, "Queen afire. Go to
her help! PHL."”

“Get orders and we'll proceed. GW."”

GX then gave G\ her position and
said, “Hurry for all vou are worth.
Fire gaining. GX."

At 6.25 p. m. G\ asked, “Is it blow-
ing much?”

“A small-size gale is blowing. GX."”

“Are the passengers in danger?
RIS
“No. We have them all out in li-

brary and social hall. GX.”

At this time the operator on the
steamer Norwood (SG) came on
duty and asked “What is the trouble?”

“Do you know we are afire? GX."”

“Tell your captain quickly, we are
afire ten miles north of Point Reves
GX.” ;

GW now called the steamer City
of Pueblo (GQ), and said, “Keep sharp
lookout for the Queen. She’s afire
above Point Reyes. GW.”
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“\Will come to your aid right away.
e

“How badly are vou oft? SG.”

“Don’'t know. But bad enough. G
X )

“Will we have to take passengers
oft? 5G.”

“No. The President will be here
at eight o'clock, but you can help us,
I guess. GX."”

“Am leaving to assist,” said the
Revenue Cutter “McCullough™ (RC
lik e

“Wire full particulars as to what is
being done. s fire under control? P
i

“The fire started in the forward hold
among the oil cans. \We are getting it
under control. GX."”

All this time GV had been fighting
the gale up the coast. and was near the
point given out by GX.

“We are nearly there.
us? GW."

“Wait a minute. I will go outside
on deck and look. GX.” e then
went without his cabin and looked for
the President.

“No. cannot see vou vet. GX.”

“0. K. Have you got it out vet®
Are you under way? GW.”

"No. GX "

“GW. lHave you sighted GX vet?
NPH:*

“Not the last time I was on deck
GIWeS

Ten minutes later. “We are right
close into yvou now. Am here when
you want anything. G\W.”

0. K. GW. Wait a moment. GNX.”

Ten minutes later. “\Vhat's the mat-
fle el IR

“Nothing new. about the same. GX.”

R.C.H. now called GX. “We are off
Point Bointa bound for yvou, full speed.
Please give us your latitude and longi-
tude. - Will be up to you in an hour.
RCIL.”

“On my suggestion, could vou go
to San Francisco? I will follow slowly
if conditions are such that we can do
so. Tave information by wireless that
southeast gale is approaching,” said
Captain Thomas of the President.

At 10:30 p. m. GX answered, “Tell
Captain Thomas we have fire under
control and are going to turn around
for San TIrancisco. GX.”

(Continued oun Page 715.)

Can vou se=
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This department has been started with the 1dea to encourage the experimenter to bring out new ideas.

By e O ING IR CONTRIBULIONS TT I8

N NS S NECESSARY THAT ONLY ONE SIDE
SKETCH MUST INVARIABLY BE ON A PARAT HEET
NOT IN THE TEXT. The description must be as short as possible. 5 .
as our art department will work out rough sketches submitted from contributors.

Editors.

OF THE SHEET IS USED.

and new ideas will be welcomed by the

Good sketches are not required,
IT IS THEREFORE

NOT NECESSARY FOR CONTRIBUTORS TO SPEND MUCH TIME IN SKETCHING VARIOUS

IDEAS.

used.
PUBLICATION.

When sending contributions enclose return postage if manuscript is to be returned

g
sed. ALI, CONTRIBUTIONS APPEARING IN THIS DEPARTMENT ARE PAID FOR ON

if not

FIRST PRIZE TWO DOLLARS.

A HANDY DETECTOR.
HEN you wish to test several min-
erals in a detector so that you
can go from one to another without
changing detectors or replacing the

THUMB Scrw
oD
OB FoR s
o8 e
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gt
" PnsT'

b l)}}p

v
MINERALS i
1

Scotw | CupFe
14 o » ARRALS.

| ! ‘ X e
BASE

find this one very

Sow g BRass

minerals, you will
handy.

Fasten your minerals on a long box
about 6 inches by 1 inch by ¥4 inch,and
then fasten your thumb screw on ad-

V7

L ! ME
BASE '

juster to a slider. The slider runs up
and down the rod (%4x14 inch) so that
you can go irom one mineral to an-
other quickly and without any trouble.
The thumb screw is fastened to the
slider by a piece of spring brass so
that a very delicate contact can be
made. The cup is also fastened to the
base by means of spring brass.
Contributed by E. S. STULL, Jr.

SECOND PRIZE ONE DOLLAR.

HOW TO MAKE AN INDEPEN-
DENT INTERRUPTER.
One of the greatest troubles the ama-

IWorld Radi
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teur has with his wireless transmitting
set is his vibrator for the coil when

$#3-32 HoLe ™

SOFTImON

o8
1O LAYERS OF e

€22 D.C.CWRE
battertes are used. This trouble can be
casily remedied by having an indepen-
dent interrupter. The following in-
structions will enable the experimenter
to make an interrupter at a very small
cost:

The materials needed are two elec-
tro-magnets, two pieces of clock spring,
both being two inches long; five inches
of one-quarter-inch brass rod, four
binding posts, a hardwood base 4x534
inches, some 8-32 threaded brass rod,

ONG ENOVaM T
3 L
1 2 4‘” Covim BoTw
| MAGNEY Comes.
v =
+© l

A D, )
o LLHoLES§ D 5\\

: ‘ o' ing
N ¥ SLvER — Fig 2¢C
g [/
B i
A L Jue
s
Fig. 2 A. Fig. 2|81,

screws and nuts, two electrose bind-
ing post knobs, one inch of No. 12
gauge hard drawn silver wire, etc.
Obtain two large bell magnets or
make two magnets as specified in Fig.
1. Now take a piece of clock spring.
Hammer it flat and drill four holes in
it as specified in Fig. 2A. Rivet a piece
of clock spring, one and one-half inches
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long, which has had the temper taken
out of it by heating it to a cherry red
and allowing it to cool slowly, to the

.th
1o

Mg "fhe
Fig 3A.

-FI16.38

top of the spring by means of the top
hole in the spring, as seen in Fig. 2B.
Solder a piece of stiff brass wire shaped
like in Fig. 2C to the second hole by
means of a few drops of some good sol-
dering flux. Now hammer a one-

R\,b
[
"E .‘-‘Q = ¥8-92
8-32
-FiGg. A~ -Fig 4A-

eighth-inch piece of silver wire into the
third hole; see Fig. 2B. Next take the
other piece of spring and drill it as
seen in Fig. 3A. Hammer another
piece of silver into the first hole. Screw
both pieces of spring on to a block of
wood so that the brass hook on the

[“FH:I/B NDING POS™S
if
e o

wiRE

3inoneg Pu?\\

P FAom
FAGNETE

13

———d-l'l'l'H} gu

Fig. 5
first piece slips through the second
hole on the second, allowing the hook
to have about one-forty-eighth of an
inch play. See Fig. 3B.
Cut the %4-inch round brass rod into
two parts, one being 114 inches long
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and the other being 214 inches long;
tap them with an 8-32 thread for a
quarter of an inch in one end of each
of them; also tap them with an 8-32
one inch from the bottom in the small
one, and one and seven-eighths from
the bottom in the large one. See Fig.
4A. Take two two-inch pieces of the

_,BNOING PosTs
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RO

%Ta Seminas, i
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~
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25
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-Fig 5-

 FRoM
MAGNETS,

threaded 8-32 rod and drill a one-six-
teenth-inch hole in one end of each for
about one-eighth of an inch, then ham-
mer a 3-16-inch piece of the silver wire

_ BRAss STRIP

:

-FiG. 6

in each of them. Screw an electrose
knob on the other end, as in Fig. 4B.

Drill and countersink the base
board as in Fig. 5. Fig. 6 shows how
the parts are to be arranged on the

Fig. 7
base, the magnets being fastened to
the supporting block by a piece of V-
inch strip brass drawn tight over both
the magnets and screwed to the block.
Fig. 5 shows how the interrupter is
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to be wired up and also how it is to
be connected with the rest of the in-
struments.

To operate, connect four dry cells in
series on to the binding posts, as shown
m Fig. 5. Adjust the thumb screw A
ull the springs vibrate the highest,
then adjust the screw B till you get the
hottest spark. Fig. ¥ gives a picture of
the complete interrupter.

If the experimenter has carefully fol-
lowed these directions he will have an
mterrupter that will not stick or balk
if the proper capacity condenser for the
size coil is shunted across the binding
posts 1, 2

Contributed by

e,

ELECTRIC WATER HEATER.

First, wrap a laver of asbestos
around the pipe as near the faucet as
possible, making the covering about 1
inches long. Placc a thin layver of plas-
ter of paris on the asbestos and let it
dry. When dry wind a coil of No. 36
wire around it, taking care that the
wire does not touch itself at any point,

STEURER.

CONNECTING PLUG

FAUCET.
¥

\
A ASBESTOS.
PLASTER OF PARIS

vet winding as close as possible. ut
another layer of plaster of paris on
this, and allow to dry, and again wind
the wire around it. Continue this
process of alternate layers of plaster of
paris and wire until 500 feet of wire
have been used, leaving both ends ex-
tended for connections, as shown.
Contributed by

EX GO IRGE [

A VARIABLE TONE ELECTRIC
HORN.

\n apparatus, constructed as per en-
closed sketch and connected as per in-
structions, may be used to advantage
where a variety of tones that may be
varied at the will of the operator are
desired. The sketch is nearly self-ex-
planatory.

The fibre washers around the magnet
are used to support the magnet 1n51de
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the brass shell. There are eight vibra-
tors spaced around the ed(re of the
brass shell. The binding pmts are also
screwed to the edge of the shell. but
insulated from it. One end of the hat-
tery is connected to the insulated bind-
ing posts. The other end of the battery
is connected to one terminal of all the

VIBRATOR

&

M

[ 3

v

LN}

o

o

F]

SE

‘aa N
SE VIBRATOR.

eight push-buttons. The other termi-

nal of the push-buttons is connected
one to each vibrator,

The operation is as follows: When
a button is pressed, a vibrator is set in
motion. This, exciting the coil. causes
the core to become magnetized and de-
magnetized. This in turn causes the
diaphragm to vibrate slowly or fast, ac-
cording to the tension upon the vibra-
tor spring. This tension. and conse-
quently the tone of the instrument.
may easily be changed by simply turn-
ing the thumb screws

\Iost of the above 1 may be made at
home. The horn is to intensify the
sound, but, of course, may he left out.

One dry cell will work the above, but
two or more should be used where
more volume of sound is desired. The
core is of soft iron, and also the core
piece, which is simply screwed onto
the core.

Contributed by

GEORGE N. GARRISON.

FIXED RECEIVING CONDEN-
SER.

From an old telephone or motor
switch procure an old fusil)le cut-out
about 3%x1 inch, as in Fig. 1. After
taking all fuse wire out, bore two holes
(). one in each end, in the center of
the brass ends. In these holes insert
binding posts, A and B, which are to
be the terminals of the condenser.
Then cut two sheets of tinfoil 2x3, and
two sheets of paraffine paper 214x314.
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One piece of tinfoil is laid down with
~a piece of wire on top of it so that it
extends far enough over the edge to
make connection with one of the bind-
ing posts. One sheet of paraffine pa-
per is laid over this, and then the other
sheet of tinfoil with the wire laid in
the opposite direction. followed by the
last sheet of parathne. Then all is roll-
ed up as in Fig. 2. This is encased as in
Fig. 1, one wire connecting to binding
post A, and the other to binding post
B. From some 32-inch copper cut two
11,x1-inch strips (S). Round both

H\‘ E - = LH a
” Y- .In — ./Lig

a ot Ao P - —
s ———. ‘_§

ends of these put a slot (C) in one end
in which to set the binding posts.
Thesc are screwed to the table, the
condenser set in the slots, and then
it is ready for work.
Contributed by
JOHN B. BRADY.

TUNING COIL ATTACHMENT.

Fnclosed is a sketch of an idea ol
mine, to be used in connection with
tuning coils. It consists of a strip of
heavy cardboard about an inch and a
half wide and the length of the coil.
This is tacked to the ends of the coil
so that it will be close up to the slider.

_ CARDBOARD STR B
°]

ou,I # x . - 7 o
- * L TACKS ,
5 TP T 8 ES
! TR T A °
>
Sciorm Suivee Roo

mE

As the various stations are heard,
they are tuned as loud as possible, and
a mark is made on the cardboard. op-
posite one corner of the slider. The
call of the station is now marked down
at the same place. For example, see
itlustration ; the coil is now tuned for
B. I find this very handy when [ want
to tune in quickly, as the station want-
ed can be found immediately by mov-
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ing the slider to the mark of that sta-
tion.
Contributed by
PISREGNIDSEC WSS

AERIAL SWITCH.

Two double pole, single throw knife
switches may be joined together, mak-
ing a quick-action switch, which re-
quires half as great a throw as a D. P.
D. T. one.

First, procure two D: P. S T.
switches of the same size and remove
the bolts, nuts, and one of the handles
and pair of blades. Then insert the
clamps of the switch (with the handle
left in place) into the clamps of the
other, as shown in figure, and bolt to-
gether.

Last. the base of one switch is
screwed to the table, next to the wall,
and the base of the other to the wall or
other support. This makes a very

{/ WALL

handy switch for wireless or other pur-
poses. Two 1. P. S, T. switches may
he used in the same way.
Contributed by
WILLARD HERRON.

AIR-COOLED GAP.

Enclosed please find a picture of a
very efhicient spark gap for use up to
two k.w. The base A is of tile 6x3
inches; the binding posts B are large
double posts 175 x 1% inch; the handles
ITI1 are of hard rubber 114x1% inch.
one end being drilled and tapped for
the 8-32 rods RR. The radiators are
copper disks 115 inches in diameter,
and separated by copper washers. The
radiators should be of copper because
copper is a very good conductor of

IWorld Radio History
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heat. They should not be highly pol-
ished because a highly polished surface
holds the heat. The electrodes EE are
of zinc ¥4x34 inch. Holes may be drill-
ed in the enameled tile base with an or-
dinary steel drill. The gap should not
be muffled, as the formation of zinc ox-

7 RADIATORS ~

/#5-32.
M nE £y /

AT v

ote - N

—

\‘Ar
ide in the muffler. cuts down the effi-
ciency.

Contributed by
HAROLD T. MOORE.

A SENDING CONDENSER.

Enclosed please find photo of a send-
ing condenser sealed in case, with zinc
spark gap mounted on top, which I
built recently and which has given
very good results.

Condenser consists of twenty 4x5

.

plates, with tinfoil 3)4x?1% inches on
one side of each plate, with lugs lead-
ing from each piece of tinfoil, alter-
nately and connected to two binding
posts on top of case. As will be seen,
a condenser of this type takes up by
far less room than one of the “jar”
type, and I think gives just as good re-
sults. The enclosed photo shows con-
denser connected in shunt, with spark
gap, but when a sending helix is used
it is of course coupled in series, with
gap and helix.

I hope this may benefit some of the
readers of your wonderful magazine,
“Modern Electrics.”

Contributed by
ROBERT F. ADAMS.
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A GOOD GROUND CONNECTION.

I enclose a sketch and description of
an “unrustable ground.” First, pro-
cure an E. 1. Co.’s ground clamp. Then
file the water pipe bright and apply
the ground clamp. Next get a small
pasteboard box, just big enough to go
round the pipe; cut slots in the ends
and attach to the pipe. Paste pieces of
paper closely around it, so no lead will
run out. Then pour melted lead in un-
til flush with the top of box; let set,
cool, take off box, and you have a per-
fect ground.

1=Ground clamp.

2=Water pipe.

WiRE

3—Lead round pipe.
Contributed by .
RAYMOND H. SHAW.

AN ADJUSTABLE DROP LIGHT.

Cut a spring shade roller to any con-
venient length for attaching, by the
usual sockets at each end, to rafters or
other supports over the spot where
vou wish an electric light to be sus-
pended. Attach a cord to the roller
and wind it so as to coil the spring
when it is pulled down, just as a shade
would do. Tie the other end of the
cord to the insulated wire of your

5p11ING SHADE
ROLLER

electric lamp. Of course the latter can
now be made to hang at any desired
elevation.
Contributed by
P. MURAWSKI.
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CONTINUOUS-RING CIRCUIT
CLOSER.

Some time ago I wired the doors and
windows of my home so that a bell
would ring when contact was made.
This worked all right, but the bell

-FIG. 4~

<2
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Fig. 3~
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would only ring when contact was
made, so I constructed a continuous
ringer. Dimensions may be made to
suit the builder. Figs. 1, 2, 3 and 4 are
made of tin, bent as shown. The mag-
net M is fastened to the base one inch
from the top. The armature support B
is made of copper wire and is bent as
shown at Fig. 5, and secured to the
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base as at C. The armature (Fig. 3)
is bent into a hook at the top and bot-
tom and hooked into the armature sup-
port (Fig. 5), so that it swings freely
3-16 of an inch from the face of the

iy
X

Fig. 4 is fastened in the center of the
base, and the ends are bent up to form
a clip. E is a piece of copper wire flat-
tened at one end, with a hole punched
in it. After being inserted in the clip
a pin is put through it as at D; the
other end is bent so as to engage the
bent end of the armature as at K.

BELw

s

-Fig, 8=

Switen
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Fig. 1 is bent and placed so that it
makes contact lightly upon E.

Fig. 2 is bent and placed below D so
that when E falls it will rest upon H.
The ringer should be wired as 1n Fig.
7, and placed in an upright position.
The action is as follows: When con-
tact 1s made the armature is attracted
by the magnet, releasing E, which, fall-
ing, makes contact with H, completing
the circuit. A switch must be used to
cut out bell.

Contributed by

HERBERT MEYER.

SIGNAL PRACTISER.

A few nights ago I was trying to de-
vise some satisfactory means for prac-
tising the telegraphic codes in order
to become familiar with the reception
of wireless messages. After trying the
buzzer and several other common
methods, I hit upon the following idea:
Connecting a wire to a light wire, I
led the current through an ordinary
key and thence to a simple water rheo-
stat. For this a tumbler half full of
water was used, dipping the ends of
the wires in the water. From the re-
sistance I led a wire to a 75-ohm tele-
phone receiver, and from there to the
ground.

HO VouTs. A.C.

"e

RESISTANCE

3\ RECEWER

al GROUND.
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When the key is pressed a buzzing
much resembling the sound of a wire-
less message is made in the receiver,
but somewhat louder.

Contributed by

JAS. LEROY HODGES.

MULTIPLE THROW SWITCH.

The enclosed drawing shows a dou-
ble pole switch with four throws. The
same design may be used for 8 to 10,
and even higher numbers of throws.
The switch is made of a large round
disc of wood with a large hole drilled
in the center, into which another block



706

of wood fits. This second disc is turned
enough smaller that it turns easily in
the larger one, and the two are held
together with a machine bolt. Knife
contacts are then spaced around the
base as shown, and binding posts pro-
vided. The connections to the knives
are made through the bolt and a pair of
thin brass rings in the center, one on

Rounp Piece OF

Woop SET_INTO
/ BASE AnpTumning
FRELLY.

' BiNDING PosTs

BASE DAILLED -
IN CENTER Te
RECEVE SwTeH
BASE

the base, and the other on the revolv-
ing block. This switch is extremely
useful for wireless connections.
Contributed by
EDWARD N. HORR.

A GOOD SPARK GAP.
A spark gap of this kind is very
efficient, and gives a much steadier and

$ | |/

T 4
SHEET BRASS.

YuBING

=

FIBRE BASE
nicer spark than round rods, and will
not heat up as badly.

Contributed by
i) LG

HELPFUL HINTS.

Figure 1 shows a good way to get
rid of the brushes wearing through the
sectors on a Wimshurst machine. Pro-
cure a small quantity of metal punch-
igs A, copper or bronze, and stick one
on each sector with shellac. (et them
all on the same ends of the sectors, so
that the brushes will touch each as they
pass. Although shellac is an insulator,
the sharp edge of the punchings will
touch the tinfoil and make a good con-
tact. Then the sector may be shellack-

IWorld Radio |
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ed all over and leakage prevented. Fig.
? shows an easy way to make collect-
ing combs. The piece of tin b, has
notches cut in one edge. and then is

o Secvonr
7 Fe
% Q A
c L
TAF od
SEIGHE2S -Fig 1-

bent around the wire C and soldered.
A ball-bearing d is soldered to the end
to prevent leaking.
Contributed by
TOREN GAY.

HANDY PLUG.

Take a burnt-out 100-watt tungsten
lamp and break all glass away. Cut a

Top OF LAMP N

NELEXIBLE
conrp

wooden plug to fit ito it. Then bore
a 3% hole in plug: pull wire through
hole and solder one to side and one to
top. as per diagram.
Contributed by
VLT A N S

CHARGING STAND.

A good charging stand is often nec-
essary when using Leyden jars, and
the one here described is much easier
to make than a glass-legged stool.

Three things are necessary—glass
Mason fruit jar cover A, tin cover
of jelly glass to fit same B. and bat-
tery binding post with nut C.

Surr
B

~Fi1G 2+

TEroeN JAR.

-FiG 1= ~F1G. 3~

Make two slits in rim of cover and
bend up. Solder a binding post from
the zinc of an old dry battery onto
same (fig. 2) as in B; fit tin onto glass,

fistory|
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and the stand is complete, the tin form-
ing excellent contact with the outside
of the Leyden jar, as shown in fig. 3.
Contributed by
AUG. VAN DEVENTER, ]Jr.

A VERY GOOD LEAD-IN.

Procure a porcelain tube, a zinc bat-
tery rod, and two binding posts such
as used on dry cells.

Stand the tube upright on a table,
and hold the zinc so that it runs

= -
re) 1&, 1

, Pomceiain

BNONGPosT  SEALING WAX
Tune ong PosT. 1

=

N\
/
¥|~cBAmR;Pep.
through the center. Fill in the space
hetween the zinc and tube with sealing
wax and let cool. Now solder the two
posts to each end of the zinc rod, and
vou have as good and serviceable a
lead-in as can be made.

Contributed by

JOSEPH HOVEY.

REVERSING SWITCH.

The diagram of "\ Reversing
Switch for Battery Motors™ in the Jan-
uary issue of your excellent magazine
is incorrect, as it changes the direction
of the current through the whole motor
when it should be changed only in the
armature.

“From FieLo

ToBRUSHES

MeTor

=g,
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I enclose a diagram which I believe
to be correct. also a drawing of an ar-
rangement for controlling a motor
without the useless waste of power
when using resistance. This diagram
needs no explanation.

Contributed by

K. W. BROWNING.

ELECTRIC LABORATORY FUR-

NACE.
Enclosed herewith please find an ar-
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ticle on the construction of a fairly
practical electric furnace.

A Dblock of limestone 8x8x8 inches
or larger must first be obtained. This
block is split in two pieces, one three
inches high. the other five inches. This
may be done by chiseling a groove
around where it is to split, and gradu-
ally deepening the groove until the
block cracks through. See Fig. 1.

In the center of the larger block a
round hole two inches in diameter and
one and a hali to two inches deep
should be chiseled out. Grooves should
he dug from the edge of the block to
the center hole for the carbons to fit
in. See Fig. 2. Then the smaller block
may be placed on the larger, covering
up the hole, and the furnace is ready
to be connected up.

5

Camgon =7 | [ "-057" [ - CARBON
0
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Connect up as in Fig. 3. using a
bank of six or eight 32 candle-power
lamps in series multiple, or an arc lamp

rheostat may be connected in series
instead.
Fuses =0 1oV,
~“e
scgdez
BANK OF LAMPS,
FUPNACE

~FiG. 3~

This furnace will reduce most of the
metallic oxides. The material to be re-
duced is placed in a small crucible and
set on the carbons just over the arc.
An amateur's laboratory may hardly
be considered complete without a fur-
nace of this kind.

Contributed by

OTTO HASCHULZ

AUTOMATIC CUT-OUT.

The following is a description oi an
automatic cut-out which I found very
valuable in automatically opening and
closing the circuit. It has often saved
the current of the battery from flowing

IWorld Radio History
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back into the generator after the dy-
namo has stopped.

First, procure a well-seasoned piece
of hard wood for the base 34 inch thick,
315 inches wide and 7 inches long. The
back must be so cut as to connect
wires, as shown in diagram. The mag-
nets are wound to suit voltage; they

Sh AT L Ry

Mg
}._ 7" J}
must be of high resistance. I used No.
36 wire for 12 to 20 volts.

The armature is made of soft iron.
Be sure that it is soft, because if it is
not it may forget to release. The strip
X is made of a brass bar IgxV2x5

/. To BATTERY

e
i
inches; a slight bend must be given to
this piece so as to make the armature
parallel with magnetic core. The con-
tact may be made of copper or worked
in a mertury cup. The latter is the
best when the current is heavy. The
copper strip is 4x14x21% inches; add
1 inch for base and contact shown by
letter N in diagram.

Another strip of the same width
and thickness must be made to keep
the contacts closely together. It is fas-
tened just under the brass bar, as
shown in diagram. A brass spring is
then attached at the end of the brass
bar to release the magnet when the
voltage drops.

The connections are all shown in
diagram. It is best when wiring the
cut-out to run the two wires that con-
nect the two inside posts on a separate
line to generator or heavy feed, on ac-
count of the droppage on the main

(World R
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line. By adjusting brass spring the cut-
out may be used as a load regulator,
preventing a short circuit.
Contributed by
CRAIG COWLEY.

A WIRELESS KEY.

A great majority of the wireless
amateur stations of to-day are pretty
well equipped as far as the working
qualities go, with the exception of the
key, which, when used on a transfor-

wves Tie
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-FIG 1~

mer or a large induction coil—owing
to the large amount of energy which is
to be carried by them—is usually sub-
ject to more or less trouble.

A key of the following type, capable

BINDING PosTs

_ HEY LEVER

% —
o N masE
-FiG. 3~

of breaking large currents, can easily
be constructed from an ordinary key:

Figure 1 illustrates the two levers;
Fig. 2, the insulated part; Fig. 3, con-
nections ; Fig. 4, when finished. No di-

HEY
il ,swerTies

Fussem J
TUBE, )

‘LampComp  DABE

“FIG 4=

mensions are offered, as some keys
vary in height.

When a key of this type is properly
constructed, it will break almost any
current in reach of the amateur opera-
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tor which his transformer or induction
coil will carry.
Contributed by
CLARENCE J. CARNLEY.

NEW IDEA AERIAL:

The accompanying diagram illus-
trates a new idea for an aerial. It con-
sists of two poles and the wires fas-
tened and insulated on the poles, thus

- INSULA*aRs—\

ey

- PoLg

LEaD IN

INSULATOR § — =

GROUND |
i

213

using no spreader. The lead is from
the two lower wires.
Contributed by
ERNEARSIN @IV

REVERSING FIELD WINDING
OF DYNAMOS.

Enclosed please find diagram of sim-
ple method of wiring a small dynamo

FIELD

‘BRUSHES Coi ™

T
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ME

so that the experimenter can change it
from shunt to series wound by simply
throwing the switch. This makes it
possible to get best results in using the
current for different things. The only
material needed is the wire and a D. P.
D. T. switch or two two-point battery
switches, connected as in Jos. L.
Wurm’s description of a reversing
switch in January number of “Modern
Electrics.”
Contributed by
CHARLES SCHLIFF.
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WIRE STRAIGHTENER.

A very simple way for straightening
soft iron wire for induction coils and
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transformer cores is as follows:
Cut the wire the right length, then

——=PUSHFOWARD
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put one end of it in the vise and hold

the other end with a pair of pliers.

Hold the pliers in front of the lever

and then push it forward until it

stretches about half an inch, then take

it out of the vise carefully.
Contributed by

WIS BN

ViCE
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SWITCHBOARD CONSTRUC-
TION.

Every experimenter’s group of elec-
trical instruments, whether a wireless
set or an experimental outfit of another
sort, should be arranged so that neces-
sary changes of connections may be
quickly and easily made, without shift-
ing the instruments around or creating
an unsightly tangle of wires.

A switchboard adds greatly to both
the appearance and convenience of any
installation. Its size, arrangement, etc.,
depend of course on the necessities
of the case, and the builder must decide
them himself. Small panels, one or
two feet square, may be made from
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selected pieces of roofing slate, cut to
size with a hacksaw. The edges may
be beveled with a file, and the necessarv
holes drilled with a sharp twist drill. A\
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fine finish can be secured by rubbing
with linseed oil. Larger boards may
be formed by grouping together a
number of panels.

A tyvpe of small panel is shown in
Fig. 1, carrying a set of four switches
and a group of twenty-four binding
posts. Connections are quickly made
from one binding post to another by
means of short pieces of flexible cord,
fitted with telephone cord tips at each
end.

This panel may be used for a wireless
receiving set, in which case the
switches are used to cut in or out the

SWITCHBOARD

v
w
T
2z
2 » TO INSTRUMENTS
s TaaLe.
INSULATOR.
ME
()

battery and potentiometer. sections of
the fixed condenser, different detectors,
ete. Leads are brought from all the
instruments to the binding posts, and
the change from one “hook-up™ to an-
other can be made in a few seconds.
The different terminals may be labeled
or marked. using white enamel paint
and a fine brush. |

A similar board may be used for
small sending sets. but in this case the
slate should be as heavy as possible
and the binding posts spaced a greater
distance appart. Pirelli cable should
be used for connectors. For a complete
station three panels may be mounted
side by side, the middle one carrying
aerial and ground switches, lamp brac-
let, ctc.. with a receiving panel on one
side and a sending on the other.

1f the instrument table stands against
the wall, the switchboard may be
nounted as in Iig. 2. ‘The panel or
pancls are screwed to a frame at the
back of the table. leaning back at an
angle to make them more accessible.
The wires from the instruments are
led down through one or more porce-
lain insulators set in the table just
in front of the switchboard, and come

up behind it through a second set of

holes. The back of the frame is open

and the rear of the switchboard may

easily be reached by moving the table

out a little way from the wall.
Contributed by

RICHARD BAKER.

A UNIQUE RECEIVING OUTFIT.

The following is a description of a
portable wireless receiving outfit which 1
made at a cost of about $2.50, exclusive
of the receivers which in my case were
two 300-ohm receivers. This outfit, al-
though light and small is very efficient,
being a combined tuning and receiving
transformer. | like it so well that I use
1t at my regular station.

First procure three pieces of !y inch
soft wood, 7 inches square and bore a
small hole through the center of each of
them, to use as a guide in putting to-
gether. In one picce saw a circle 5 inches
in diameter with a kevhole saw. This
circle should be tacked on one of the
square pieces of board. with the holes
directly opposite each other. (IFigure 1.)
In the third piece of board. saw a circle
41, inches in diamerter.

-Fig. 2=

Now get two pieces of heavy card-
board. one 8" x 17” and one 8” x 15”. The
piece 17" long is tacked on the “outside
edge of the circle which was tacked on
A, Tig. I, and on the inside of the hole
which was left in B, FFig. I., thus making
a cylinder 8" long with square end picces
as in A, Fig. 2. The other piece of card-
board is tacked on the edge of the smaller
circle which was cut out, and on the -
side of the square piece of board that was
left. thus making a second cylinder with
one square end, as in B, Fig. 2.

The largest cylinder is now wound with
one layer of No. 24, B & S enameled wire,
about three-quarters of a pound being
needed. Three binding posts are now put
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NOTE.—Black face type indicates articles of especial interest.
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MODERN ELECTRICS

on the left-hand square end of this cylin-
der and the beginning of the coil con-
nected to the upper oune, the end of the
coil simply being fastened down out of
the way. A brass rod and slider are now

2P Sw.
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put on the side of this coil, the primary
of the transformer, and connected to the
second binding post. (Fig. 2.)

Now take cylinder B, Fig. 2. and wind
with No. 28, B and S enameled wire, one
layer, a lead being run through the cyl-
inder cvery inch of the winding. These
leads are connected to brass tacks on the
square end of the cylinder as in Iig. 3.

Slip the small cyvlinder inside the larger
and hold 1t by a screw put through the
holes in the center of each board. Make
a switch of a piece of spring brass and

- Q

Fig. 4

fasten to the right end of the apparatus.
Be sure and wind these cylinders in the
samre direction, otherwise they will not
work.
A ¥4 inch board, 9 x 7 inches is now
nailed across the top of the apparatus on
which is put a silicon detector stand such

Wi
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as has been described in former issues of
the MobERN ELECTRICS, a two-point bat-
switch, and binding posts for the re-
cievers. (Fig. 3.)

Referring to Figures 3 and 4, connect
the beginning of the large or primary
coil to the upper binding post. the slider
to the second post and to the lever of the
two-point switch, the third post to one
point of this switch and to one side of the
detector, to this side of the detector also
connecting one side of the telephone re-
ceivers, the other side of the receivers be-
ing connected to the switch of the small
or secondary coil. The tack to which the
first lead of this coil was connected, is
now connected to the other side of the de-
tector, the other point of the two-point
switch being connected to this side of the
detector. TO OPERATE.

(As a tuning coil circuit.)

Connect the aerial to binding post 1, as
per sketch in IFigure 4, the ground being
connected to post 3. Throw the two-point
switch to the side numbered 2 in Figure
4. this side being connected straight to
the detector. Be sure the secondary
switch is on the first tack of the second-
ary. This apparatus is used without a
battery.

(AAs a receiving transformer.)

Have the aerial and ground connected
the same as in the tuning coil circuit.
Throw the two-point switch to the other
side. numbered 1 in Figure 4. and move
the secondary switch from point to point
until the message comes in the loudest.

The way I operate it. I use the tuning
coil connection moving the slider back
and forth until T find the right spot.
Then I change to the transtormer circuit
quickly and bring the secondary switch
up to the last tack when the iessage
contes in loudest.

I find that the transformer hookup will
cut out most of the induction caused by
the electric light wires.

Contributed by

Stantey C. BATTLES.

AN ENGLISH THERMO-ELEC-
TRIC GENERATOR.

(Continued from Page 687)

weigh from 417 pounds to 814 pounds,
and measure from 15 to 22 inches in
length and from 614 to 7% inches in
height, with a width of from 414 to
515 inches. according to the size and
output of the generator.

rid Radio Histor)
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STRONGER THAN IT LOOKS.

“Your aerial don't look very strong.”
“Nonsense. Lxst week I caught a battleship on
it and today even Cape Cod!"”

THE MAGNET, THE STARVED PUP AND THE
TIN DISH.

By W. F. Crosby.

GETTING SQUARE WITH US.

I //i\
}"‘J, ,ﬁ’ ‘7 \
{( - ¢ /ci} n
R =
A= ;
A story without words.—Péale Maéle. == —_=
Py (S i2PRl

BURGLAR CATCHING SAFE,
What the fish would do if he caught a man.
T o | ¥ I And what the frog would do, who has not for-
sk gotten Galvani’s experiment.—Péle Méle.

f . AUTOMATIC EXTINGUISHER.

\
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\.\\s‘ Y

N
R,

Banker De Clever now may sleep in repose Mr. Sleepqueek, who always falls asleep when
thanks to his electric safe which catches the reading in bed has hit upon this new wrinkle to
burglar and does not release him until he de- extinguish his candle, so it won’t burn all night.
posits $1.00 in the slot.—Pgéle Méle. —Pele Méle.
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CYDireless

Tele Contest |i
eledrapb nesu

Our Wireless Station and our Laboratory Contest will be continued every month until further notice.

The best photograph for each contest is awarded a monthly prize of Three (3) Dollars.
doing yourself an injustice if you don’t.

wireless station or laboratory (no matter how small) have a photograph taken of it by all means.

good, clear photograph send it at once: you are

graphs not used will be returned in 30
P

If you have a
If you have a
Photo-

NOTE THAT THE DESCRIPTTON OF THE STATION MUST NOT RE LONGER
THAN 250 %VOI?DS AND THAT IT IS ESSENTIAL THAT ONLY ONE SIDE OF THE SHEET

IS WRITTEN UPON.

SHEET MUST BE TYPEWRITTEN OR WRITTEN BY PEN.

O NOT

USE PENCII. NO DESCRIPTION WILL BE ENTERED IN THE CONTEST UNLESS THESE

RULES ARE CLOSELY ADHERED TO.

It is also advisable to send two prints of the photograph (one toned dark and one light) so we can
have the choice of the one best suited for reproduction.
This competition is open freely to all who may desire to compete, without charge or consideration of

any kind.
to compete for thc prizes offered.

Prospective contestants need not be subscribers for (the publication) in order to be entitled

FIRST PRIZE THREE DOLLARS.

Please find enclosed a photograph of
my wireless set.

For receiving, I use a large loose-
coupler, 1,000 meter, 3 slide tuner, two
variable condensers (rotary and tubu-
lar), two fixed condensers, silicon,
electrolytic and perikon detectors,
2,000 ohm phones, and potentiometer.

For sending I use a 215 inch coil.
interrupter, Morse key, glass plate con-
denser, zinc gap, and a helix composed

of about thirty feet of number six
brass wire, one half inch between
turns. To change from sending to
receiving I use a triple pole double

throw switch made from a double pole
double throw one.

My aerial is made of six number
14 aluminum wires spaced two feet
apart. One end is fiity feet high and
the other forty feet. It is about eighty
feet long. I am a member of W. A.
O. A, and have had good success with
my outfit although I have been inter-
ested in wireless but a year. My call
letter is B. H. C.,, and I would be glad
to have any amateurs in the vicinity
write or communicate with me.

Yours respectfully,
De Kalb, IlIl. BAYARD H. CLARK,

HONORABLE MENTION.

I began the study of electricity about
five or six years ago. Wishing to have
a place to keep my apparatus, I built
a little shack near my father's barn.
About two vears after I had begun the
study of electricity, I was seized with
an uncontrollable desire to study
“Wireless Signalling.” I did not do
much the first year with wireless, as
I did not know of any magazine on
such a subject, getting my knowledge
from newspapers, encyclopedias, etc.
At last I made a discovery: it was
“Modern Electrics.” Yes, it<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>