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How telephones began

In every aspect of our daily lives we need to com-
municate with one another. We do this mostly by speaking
o other people and listening to what they have to say to us', and
when we are close fo® them we can do this very easily.
However, our voices will not travel very far even when
we shout, and i# is zhanks to the invention of the telephone that
we are still able to communicate with our fellow men and hold
conversations when we are far apars®,

The telephone is a method of transmitting speech
by electricity. It was invented by Alexander Graham Bell?,
a Scotsman who was born in” Edinburgh in 1847. Bell,
a teacher of elocution who later emigrated to Canada, spent all
his spare time experimentings. So enthusiastic was he in his
search for a means of transmitting human speech by electricity,

that he left little time for his day-to-day work and at one time
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was almost penniless®,

On June 2nd, 1875, ke heard the first sounds ever to be
carried over wire’. Some months later in 1876—using an
instrument made from pieces of clock springs and electro-magners—
he spoke the first words ever to be sent over a distance by electricity®,

Although Bell had made the first telephone, at first
none seemed interested. He exhibited an instrument at
an exhibition in Philadelphia but i# was regarded as no
more than a foy by the visitors®, and almost overlooked by -
the judges.

Fortunately for Bell, the Emperor of Brazil happened
to pass by and enquired abour'® his invention. Bell gave
him the receiver and went #o speak into the #fransmitter'
at the other end of the wire. When the Emperor heard
Bell’s voice on the receiver, he dropped the instrument
in surprise'? and said—*It talks”. Next day Bell’s inven-
tion was famous.

By coincidence®®, another inventor—Elisha Gray'*—tried
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to patent a telephone only a few hours after Bell had
patented his. However, the Supreme Court maintained that
Bell. should be -regarded as the first inventor even though there
were many similarities befween their instruments's,

Another inventor— Thomas Edison'®—helped to make
Bell’s telephone even more practical by adding an ‘in-

duction cotl’??,

How Edison improved on the early telephone

One of the problems of the early telephone was #ha?
transmission could not take place over very great distances',
The electric current in the transmitter was small, and
the resistance of the wires over which the current passed®
soon reduced this current to zero and made it ineffectual.

The electric current coming from Edison’s transmitter was
passed through a coil of wire wound round a soft iron core®,
This was the primary winding®. Then a secondary winding?®

was wound round. This consisted of many more turns of
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much finer wire®,

When current passés through the primary winding of such
an induction coil, if causes a magneic field to be produced in the
soft iron®, The magnetic field induces a current in the
secondary winding, #his current being capable of overcoming
the resistance of the wires and making transmission possible over
greater distances®,

At the receiving end Edison reversed the process, stepping
down the current so that it operated the earpiece.®

From the early experiments of these inventors has grown
the service which the majority of us use every day*’. It is es-
timated that there are over 270,000,000 telephones installed
throughout the world, nearly all of which can be connected
with the instrument you have in your home, or in your locality,
enabling you fo have conversation with your next-door-neighbour

or with someone on the far side of the earth®®,
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How the sound of your voice travels

When you speak, you cause #he vocal chords*® in your
throat to vibrate. These vibrations se# up®® tiny changes
of air pressure in your mouth, and these pressure changes
radiate from your mouth info the surrounding air in the ﬁzrmb
of waves®, Throw a pebble into a smooth pond and see how
little waves of water radiate from the point where the pebble
entered®®, Sound waves act in a similar manner, and jus?
as the waves in the pond diminish as they get further away from
their starting point, so sound waves fade away in the air®®, A
big pebble makes big waves in the water; a loud noise
makes big sound waves in the air.

When someone speaks to you, the sound waves radi-
ating from the speaker’s mouth make an impact on you ear®,
a message is sent to the nerve centres®® of your brain and the
voice is heard. If you stand too far away from #he person
speaking®, the sound waves lose all their force, or amplitude

before they reach your ear and you hear nothing.
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Air is not a good medium for transmitting soiind
waves, that is why another way of speaking to people

over long distances had to be found.

Sound waves into electric currents

In addition #0* loud sounds which cause big waves,
and soft sounds which cause small waves, we also have
high-pitched, or high-frequency, sounds and low-pitched,
or low-frequency, sounds. A high-pitched sound, a squeak
for instance®, will cause the waves to radiate out very

_quickly one after the other®. A low-pitched sound, such
as a growl, will cause the waves to radiate more slowly.
So, depending on how we speak and the words we use, our voices
send out big or small sound waves of high or low frequency.®

An electric current can be transmitted without much loss
of power over far greater distances than our voices can carry in
the air'’., What we have to do, therefore, is fo conver? all
the changes of speech sound waves into corresponding changes of
‘electric current which can be transmitted along wires over the

required distance®*. On reaching the other end®®, the changes
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of electric current must then be converted back into* sound
waves so that the speech can be heard.

In a telephone, the mouthpicce, or transmitter, con-
verts the sound waves of speech ‘into variations of electric
current®s, while the earpiece, or receiver, converts the
electric current back into sound. On the next two pages

we will see just how this is done.
The Transmitter

The simplest and most common form of telephone
transmitter consists of a thin metal disc, called a dia-
phragm, and a box containing tiny particles, or granules,
“of carbon which are in light contact with the centre of the dia-
phragm*®,

When you speak into the mouthpiece of the trans-
mitter, the sound waves from your mouth cause the
diaphragm to vibrate. These vibrations produce changes in
pressure on the carbon granules’. Big sound waves cause
greater vibration and therefore greater pressure on the
granules, packing them more closely together*®. Small sounds
produce less vibration, less pressure is applied to the gran-

ules—packing them together more loosely. High-
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frequency sounds cause faster vibrations, low-frequency
sounds cause slower vibrations. In each case the granules
react in a corresponding manner®®,

An electric current is passed through the carbon
granules and each change in pressure produces a similar change
in the flow of current®, The more tightly the granules are packed
the greater the flow of current, and vice versa®. Thus, the
changes in sound waves causing the diaphragm to vibrate
are converted into changes in the flow of electric current.
The changes are made more quickly or more slowly according to
the frequency of the sound entering the transmitter®™,

The Receiver

The rapid changes in the flow of electric current produced
in the transmitter are sent along a pair of wires to the receiver
of the telephome to which you are connected.®

The receiver is a metal diaphragm tightly held around ifs
circumference and fisted close to, but not actually touching, the

two poles of a strong magnesr. A coil, consisting of a large

number of turns of fine copper wire, is wound round the magnes™,
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In its normal state, the magnet attracts the diaphragm
with a constant pull®, but when a changing electric current™
is passed through the coil #his pull varies with the changes
of current®™®, The diaphragm is thus made to vibrate, #he
vibrations being in strict accordance with the current changes®®,

Changes of electric current created in the transmitter
and passed along the telephone wires, are passed through
the receiver coil and cause changes in the magnetic pull on
the receiver diaphragm®. Because the current changes received
are identical with those transmitted®, the receiver diaphragm
vibrates in unison®® with the diaphragm in the transmitter.
In this way® the speech sound waves®* going into the transmit-
ter are exactly reproduced by the receiver, and the words
you speak at one end of the line can be heard by someone

listening at the other end.

Telephone exchanges

So far®®, we have considered a simple system in which
two telephones are connected by direct lines®® enabling

two people to speak to one another. But, of course, a
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