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CHAPTER 1

The Receiving and Sending Station. A wireless
telegraphic outfit consists of two parts: the trans-
mitting or sending station and the receiving sta-
tion. The station in each case is a group of parts
which are used for their individual purposes. For
instance, the sending station must throw out elec-
tric waves. This means that its parts must be so
constructed that the so-called waves it sends out
can be detected or received in a distant device.
The receiving station therefore must be so made
that its parts enable it to detect the presence of
electric waves and send out a signal whenever
they are acting on it.

How the Waves are Made. The electric waves
are made by means of a coil, which develops a
stream of sparks between its two knobs. This
coil really consists of two separate windings of
wire, one fine and the other coarse. The coarse
winding is connected to the battery; the fine
winding has its ends connected to two brass knobs
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MAKING WIRELESS OUTFITS 15

After the waves have acted, the telegraph
sounder or buzzer will continue to operate unless
the tube is rapidly tapped by the hammer of an
electric bell. This disarranges the filings and
allows the coherer to be ready to receive another
signal. The device or part doing this is called the
decoherer. ’ ’

Making the Decoherer. The decoherer as stated
is simply the hammer of an electric bell tapping
the tube or coherer.as it is called. It is included in
the electric circuit in such a way that after the
signal has been received, it then acts. It dis-
arranges the filings simply by the mechanical
vibration it sets up. This is necessary because the
electric waves provides a path through the powder
which enables a battery current to pass. This
battery current continues until «the filings are dis-
turbed or decohered by means of the vibrating
hammer.

The following statement was made by S. P.
Thompson, and covers the ground so thoroughly
that it is repeated for the instruction of the reader.

‘‘ The conduction of powdered metals is remark-
able. A loose heap of filings scarcely conducts at
all, owing to the want of cohesion or to the ex-
istence of films of air or dust, but it becomes in-
stantly a good conductor if an electric spark is al-
lowed to occur anywhere within a few yards of it.
The resisting films of air are broken down by
minute internal discharges in the mass. A very
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MAKING WIRELESS OUTPITS. 17

shown as mentioned in the previous paragraph.
In the following sketch (Fig. 6) the entire idea is
shown, which includes thé connections of the
coherer, decoherer, batteries, and the buzzer,
bell or sounder employed in conjunction with the
relay.

What the Relay is for. The relay is simply an’
electromagnet wound with fine wire so as to make
it sensitive to weak currents. When it operates,
an armature attracted by it closes a contact and
thus enables a more powerful current from another
battery to act on a loud signalling device.

When the electric waves act on the coherer the
powder allows the battery connected to it, to send
a weak current through. This current cannot
pass through the coherer under ordinary conditions
because the powder is non-conductive until the
waves affect it.

But the powder when once conducting the
battery current, will continue to do so, unless it is
mechanically disarranged by a tapper striking the
coherer. Therefore let it be clearly understood,
that the electric waves provide a bridge in the
coherer, over which the current of the battery
connected to the coherer can pass.

In wireless work, a sounder used in Morse tele-
.graphy is employed. The connections therefore
are two-fold; one set which includes the coherer
and its battery; and another set which includes
the sounder, bell, or buzzer, and its battery as well
as the decoherer,
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MAKING WIRELESS OUTFITS. 19

The Receiving Circuits Connected up. The cir-
cuit as shown (Fig. 6) is really composed of two
distinct circuits. The first is that composed of
the coherer circuit with its relay. The second is
that composed of the sounder or signalling circuit
with the decoherer. In this second circuit the de-
coherer operates when the sounder clicks. It is
evident that if a contact be attached to the arma-
ture of the sounder, the decoherer can be made
to work only after the sounder has clicked. This
connection which may or may not be added, is
shown in sketch Fig. 7 as indicated. If the deco-
herer circuit is made separate, the sounder itself
is connected directly with its own three or four
cells, and the two wires shown which lead to the
decoherer are cut out. If it is desired to simplify
the device still further, the sounder can be cut out
and only the buzzing of the decoherer used instead
of the sounder clicks.

The Relay Adjustment. The relay armature
must be firmly mounted, so that there is no lost
motion. The contacts are generally made of
platinum, but if this is difficult to obtain brass
may be used instead if it is kept polished. The only
reason why platinum is used is because it does not
tarnish and therefore contact is always positive.
The relay is generally purchased, though it can

be made by one of mechanical ability. When
) made, the relay must be so well adjustable, that
a very weak current will make it operate. In very
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MAKING WIRELESS OUTFITS. 23

If the contacts are used for the sounder then
the decoherer can be made to operate only after
the signal has been received. For a loud sounder
click, the spring must be stronger than in the
relay. The fact that a stronger battery current
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=—— o
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Fic. 10.—Mounting of armature of relay.

with a thicker wire is used means a loud click
when the sounder operates. The construction of
both instruments, sounder and relay being the
same in this case, means the saving of time and
trouble. Special care must be taken in getting the
connections correct.
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MAKING WIRELESS OUTFITS. 29

4. Wind a secondary of about 2 pounds of No. 36
Brown and Sharp gauge double cotton covered wire.

5. A condenser made up of paraffined paper and
tinfoil.

6. The tinfoil consisting of about 50 sheets of
tinfoil; dimensions 6 inches square.

The tinfoil is cut with a tongue so as to facilitate
the making of connections. Fig. 13 shows the
manner in which this is done. The condenser
is built up by a sheet of paraffined paper, a sheet
of tinfoil, another sheet of paraffined paper, an-
other sheet of tinfoil, etc. The precaution to be
taken is that of having the tongue of one sheet
of tinfoil on the opposite side to the other tongue
as shown in the sketch (Fig. 14). The whole is
then placed in a wooden box which has two ter-
minals to connect to the condenser tongues re-
spectively.

The Iron Wire Core. The use of soft iron wire
for a core is common and has its application be-
cause of the ease with which such wire can be
magnetized and demagnetized. A number of lengths
are cut off and used as the core of the primary of
a spark coil. The primary coil is the one connected
to the batteries and vibrator, and therefore to
the condenser. When the current flows through
the primary coil, the iron core attracts the arma-
ture of the vibrator. When it is attracted it moves
and breaks the circuit, and the condenser charges
up. .

3. Allow the ends of the iron wire core to project.
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30 MAKING WIRELESS OUTFITS.

A paper tube will hold the iron wire core in
shape until it is wound with the primary wire.
The primary wire may be wound directly on the .
core or on a paper tube around it. In this case
the core and winding are separable, which is a
good thing if repairs are to be made. The sec-
ondary may be built up in the same way, or
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OF ONE
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F1G6. 14.—Appearance of a condenser set up.

wound in short coils, placed side by side, and
connected up as shown in Fig. 15.

A Standard Six Inch Spark Coil. The condenser
is generally laid in the hollow base of the coil
or it can be connected up separately. The size of
condensers is difficult to determine except by ex-
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34 MAKING WIRELESS OUTFITS.

Functions of the Parts of a Spark Coil. Primary
Coil. Receives the electrical energy and transforms
it into magnetic energy.

Vibrator. Interrupts the current entering the
primary coil, thus permitting induction to take
place between it and the secondary coil.

Secondary Coil. A coil of fine wire surrounding
the primary coil. It receives the magnetic energy
of the primary and transforms it by mutual‘induc-
tion into a high pressure current.

Condenser. This is made in the customary man-
ner of tinfoil and paraffined paper. It is placed
in the break of the vibrator to take up the energy
that would be otherwise wasted there by self
induction.

The Spark Gap. If the spark gap, and the coiland
its discharge knobs are considered, it becomes evi-
dent that the size and number of waves per second
are dependent upon these conditions. A large bell
produces slower and more sonorous vibrations
than a small bell. In the same sense the spark gap
of an oscillatory circuit will influence the char-
acter of the waves produced. It is stated that
the wave length of an oscillator provided with
very small parts is twice the length of the oscillator
circuit.

Sir Oliver Lodge used an oscillator composed
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MAKING WIRELESS OUTFITS. 35

of a large polished brass ball between two of lesser
size to act as the discharging ends of a large coil.
These waves possessed great penetrating power,
passing through walls and wooden doors and houses
as though they were transparent. The fact de-
veloped here is that whereas visible light will only
pass through glass in the customary manner, this
new type of invisible light wave meets with no
difficulty in passing through so called opaque
bodies. A metal screen is effective against them,
however, as the waves are absorbed in this case,
giving up their energy and dying out.

The Metal Pole Receivers, or Antennae. To re-
ceive the waves, and to tune the station, towers
or metallic poles are employed, called antennae.
The coherer is connected with them, and is thereby
made more readily sensitive to electric waves
in the vicinity. In transatlantic wireless tele-
graphy they are indispensable. Ocean liners are
peculiarly serviceable in the art of telegraphing
without wires, and in consequence, stations have
been installed in many of them, thus keeping up
communication when at sea with either shore.

Marconi used antennae about 20 feet high in
his experiments over a mile of distance. The gen-
eral idea is that the antennae must be as high as
possible on all occasions to facilitate signaling.

The following figures are arbitrary but may
prove useful to' the reader in obtaining results
with his own apparatus,
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MAKING WIRELESS OUTPFITS. 41

spark gap apparatus, a telephone receiver in the
place of the sounder, etc. The current is supplied
by a dynamo and storage battery. The storage
cells are used in the majority of cases direct, unless
an unusual amount of power is required for par-
ticular experiments. For very long distances a
certain condition, called tuning, must be established
which does not demand a very large amount of
power. About } of a horse power is sufficient for
200 miles although more is sometimes used.

Ground Connections and Antenna Connections.
When the switch of the transmitter is pressed,the
vibrator of the coil operates and a torrent of
sparks passes between the knobs, The sketch, Fig.
19, shows that one connection passes from one
knob to the antenna, and another connection
passes from the other knob to the earth. The action
as thus shown is not entirely wireless; it is half
wireless and half wire or contact. Ordinarily the
two wires were employed to complete the circuit
for telegraphing, the earth forming one connection
in telegraphy and the overhead wire the other.
-Wireless telegraphy dispenses with the overhead
wire, but it still holds on to the earth connection.

The receiving station can consist as already de-
scribed of only a coherer, a relay and sounder;
or a telephone receiver instead of the sounder;
but the use of a primary and secondary coil aug-
ments the result to such a degree that if the
reader. cares to employ it, it will be found worth
while.
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42 MAKING WIRELESS OUTFITS.

Two coils can be employed, one of about 18
B. & S. wire double cotton covered and from 10
to 50 turns around a glass tube of an inch diameter.
The other coil of about No. 25 B. & S., or even
finer, double cotton covered, as experiment will de-
termine, is also wound around a glass tube. This
is much smaller so as to fit inside the first when
it is wound.

If the coherer is only employed direct, then one
terminal of it is connected to the antenna and the
other terminal to the earth. In the case shown
the coil receiving the oscillations or waves is con-
nected this way and its effect upon the second
coil makes the coherer much more responsive than
it would otherwise be. If the coil connected to
the coherer can be built so that the number of
turns used are regulated to get tuning effects
better results are obtained.

Use of Gas Pipes for Grounds. In the city, am-
ateurs can readily use the gas pipe in the house as
an effective ground. This will enable two people
at extreme ends of the city to communicate with
ease if the antenna are sufficiently high to be free
from other electrical disturbances from central
stations, power houses, other wireless experimenters
and the users of X-ray coils and apparatus. The
coherer connection may be made to the gas pipe
and also one of the spark coil conductors. If this
is done though, the gas pipe must be scraped and
cleaned and a good copper wire contact made.
Tinfoil may help in this respect (Fig. 20).
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MAKING WIRELESS OUTPITS. 45

spects than on land. The opportunities for co-
herers to be affected are limited entirely to the
number of wireless waves traveling in the luminif-
erous ether. On the other hand, on land, disturb-
ances systematically occur due to different causes,
and for this reason coherers are apt to respond
at odd moments to influences proceeding from
anything but a transmitting station.

The difficulty which exists even to-day is in
the tuning of the receivers so that only waves of
a certain character will affect them. The indis-
criminate production of wireless waves will not
be permitted after awhile by either the federal
or the milltary and naval authorities. The use of
heavy discharges from large spark coils and static
machines means an ether disturbance which pro-
duces hundreds of millions of waves per second.
They reach on all sides, and are quite sufficient to
.swamp the stations near by trying to attend to
routine work. For this reason legislation may
interfere with the attempt of some amateurs to
enjoy themselves too freely at the expense of
others. '

Tuning Circuits. Circuits may be tuned to each
other by a very simple method. If tuned, it is
easier to get the stations to cooperate and respond
readily to each other. The method employed is
dependent upon the length of the waves. For in-
stance, if one station sends out 1000 foot waves,
its signals will be readily received by a station
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50 MAKING WIRELESS OUTFITS.

are correctly adjusted, but when that adjustment
is attained they are tuned to each other and the
coherer circuit cannot respond to any other waves
than those produced by the first or transmitting
circuit. Dr. J. A. Fleming in his article on Elec-
trical Oscillations and Electrical Waves, used a
system like Fig. 24 to establish resonance between
two circuits and in it speaks as follows of Marconi’s
work:

“ Mr. Marconi has made great use ofelectrical
resonance in experiments he has been conducting
in developing his system of wireless telegraphy, and
he has already achieved some very remarkable re-
sults in establishing independent wireless tele-
graphic communication between pairs of places
in the same area, and yet entirely preventing in-
terference between them.

‘ Thus communication was long ago established
by the Marconi system for the Admiralty between
Portsmouth and Portland, two places about 65
miles apart in a straight line, and having hills 800
feet high in the line of sight. Across this line of
communication and included in it there is another
30 mile Marconi circuit between stations at Niton
in the Isle.of Wight and Poole near Bournemouth.
These two lines, Portsmouth-Portland and Niton-
Poole, cross each other at a not very great angle
(Fig. 25). By the employment of properly tuned
receiving and transmitting circuits Mr. Marconi
has rendered these circuits quite independent of
each other, so that no signaling which goes on be-
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58 MAKING WIRELESS OUTFITS.

For instance, a 12 inch coil requires foil sheets for
the condenser, 12x8 inches in length and breadth;
60 of them to give the proper capacity, etc. The
paper cut is for the condenser though some can
also be used to insulate the layers of the primary
coil. The core length diameter, size of wire, etc.,
require no explanation. The main point to care-
fully observe is good insulation in winding, and
if possible the separation of the secondary coil
into sections. By this method the individual parts
are kept up to a high standard, and if one of the
sections should fail in insulation it can be detected
by a test, removed and remedied. The last two
items in the table only give the relative amounts
of tinfoil and paper used in each coil.-

The Telegraphic Codes. The Morse code is mainly
in use in Europe as well as America, but the
European code in many places is preserved through
custom. Therefore both are given to satisfy the
reader as to the difference between them. The
Morse code can be learned by ear or eye. The op-
erator generally listens to the sounder, but if the
noise is objectionable the printed tape answers
the same purpose.

Earth Connections in the Country. If the
countryside is rocky and a rock strata lies close
to the soil surface the best ground is made near a
stream. As a rule a pit is dug and filled at the
bottom with coke, and a plate of metal laid on
top and then more coke. The earth is heaped on
this and the metal rod or wire used as a ground
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TELEGRAPH. CODES,

\ Continental. Letters. Morse.
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