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[ . Communications

1, Messages by Electricity

Eleciricity completely changed communica-
tions. Once it was discovered that an electric
current would flow along a wire, it seemed possi-
ble that it could bhe used for messages. As long
as' two places were connected by a wire, they
could send electric currents to each other, They
could send over hills and round corpers, and they
could send them with the speed of light., The
question was how could electric current make
words?

Real telegraphs were not possible until it

-wag proved that electricity and magnetism were

connected. A Dane discovered this, He was called
Hans Oersted®. He found in 1819 that he could

make a needle of a compass moyve by putting it

near 4 wire with a current flowing through it,
Then a Freachman named Ampére’ thought
about this discovery. He reasoned like this, A

compass needle is a magnet, If a wire carrying

a current could move it, then the wire must be @
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a magnet too, This he found to be true', He also

found that the magnetic force round the wire
could be concentrated by coiling the wire, He
had, in fact, made an electromagnet.

A lot of people began to see how electro-
magnets could be used to sond messages, Two
men, called Wheatstone® and Cooke®, laid a teleg-
raph line between Euston Station and Camden
Town, in London, The way they used electricity to

send messages’ was to have five compass needles
swinging in the centre of wire coils at each end
of the telegraph line, (See figure 1,) Their mo-
vements showed letters of the alphabet. When
Cooke, in Camden Town, sent acurrent along one:
of the wires it went through a ¢oil" ih front of
Wheatstone, in Euston.The maghetlc force 'made
the needles swing. Wheatstone read the letter the
needles pointed to and gradually got the mes-
sage. Then he switched the currént through to
Cooke by pressing a ‘key’ and semt 2 feply.

)

But one of the most famous people of all' in
communications is Saminel Morse®,” He invented
the Morse code.This cods is still nsed in signall-
ing all over the world, His idea was simple.
He thought of using time, sending currémt along
a wire for a long time or a short time,Combin-

ing different sets of these 'impulses’, just using
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the long or short, he made a code for the

whole alphabet, and the numbers from 0 to 9.
For instance, E is the most commonly used let-
ter in the alphabet, so Morse used the simplest
signal for it—a short impulse, which is called a
‘dot’, T is the next most commonly used letter.
Morse used the next simplest signal—a long
impulse, which is called a ‘dash’. He went
through the alphabet in this way, rmaking up
signals for al! the letters, in ‘dots’and ‘dashes’.
Here are scme of the letiers:
A—B—, C— —.D— EF, —.G—,

{d}

— Sending-keys
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Everyone knows the Morse code for _S__ng which
is the distress signal for ships in serious trou-
ble. It is,,,— — —,..It is the simplest signal
to make in times of danger or disaster.

The Morse code simplified sending messages.
it was also very fast. With practice, Morse code
can be read at 30 words a minute or more. It
became by far'® the most widely used code beca-
use it was the easiest to understand and the fa..—
stest to transmit, By 1871, for instance, théw
were 6,000 telegraph stations in the United Sta-
tes, all working on the Morse code system,

The telegiaph meant that at last people could
send messages a long way ‘at great speed.
Soon people wanted to sead messages even
farther, P

Tf two places on Jland, say'', London and
Manchester'® jcould be connected by wire, why
eould not the lands themselves‘-—:l%ug]and and Ame-
rica, for instance—be mﬂnetl:ted'by wires ' under
the sear This was a question quickly answere®
after the telegraph was proved to work. There
were some problems about this, however. The
main cne was insulation, which means protecting
the wire so that the electric current does not.
leak away, Dry air is a good insulator, but sea
water is not. 1f a wire was laid under water,the

o 4
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current would all leak away.,In any case,all the

insulating substances knawn up to then eould be

damaged by sea water. But in 1847 guita-percha G

was introduced as an insalating material Gutta-
percha is a gummy substance obtained from trees,
like rubber, and it does not allow electricity
to flow through it easily,

After several unsuccessful attempts, in 1868
Britain and America were linked by underwater
cable by the famous cable-laying ship the Grea#
Eagstern. After that cables were laid {the world
over, and nowadays it is possible to telegraph
from almost everywhere,

Notes
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8. Samuel Morse, HEZR-BERFAE).

v, 505, ERER M. TSNS,

10, by far, %, BERT IRBIFANREEERA.E (8
Morse code) R ER I EH—MEn, EACRESD
B, FOLUSRNEESR.

11, say, GENBIHLFUL, &k,

12, Manchester, RRINTRFCAHERE).

2. The Electric Telegraph

Modern telegraph systems are based upon thé
fact that electric current will flow through a
wire which forms a circunit, The circuit can be
broken to interrupt the flow of electricity and
& closed again for a short time by & key to send

an elactrical impulse through the circuit, Look

at fignre 2. Here the wire 1s nnt ]omed all the
way round, but the c:rcmt ls oomplete because
electricity will flow thmugh the wire and back
40 through the earth. This is ca.lled an earl:hre-—

Figure 2
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turn’', When the koy is pressed the circuit is
closed  Electricity from the battery flows through
the wire and earth circuit and causes the buz-
zer to make a noise, Using the Morse code, or
some other code, messages can be sent in this
way.

Men wanted to increase the speed of sending
messages. They knew that current flows very
quicklv along a wire, much more gquickly than
even the fastest operator can use a machine to
send messages by hand,One way of getting hig-
her speeds was to use the fact that current could
flow one way round the circuit, or the other. A
flow in one direction could be the same as a dash
in Morse, and a flow in the other could be
the same as a dot, This system is called ‘dou-
ble current working’, It is faster- than normal,
or ‘single’, current working, A dash or dot is
signalled for the same length of time, but in
ordinary Morse code a dash is signalled by an
impulse lasting three times as long as a dot.

A machine was invented to receive messages
by making a mark on a paper tape with dots on
one side of a line and dashes on the other*, (See
figure 3.)Through the years other machines were
invented, both to receive and to transmit mes-

sages. These machines are called teleprinters,
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They usé a code called the International 5-unit
teleprinter code instead of the Morse code, It is
called 2 ‘5-unit” code because every letter or
figure is made up of five impnlses of electrical
current, either positive or negative—three posi-
tive, two negative:; one positive four negatives
and so on, All the Jetters are the same length
in time. This is quite different from the Morse
code, where E is the shortest and ‘nought’ the

longest®.

=y

Figere § ) .

A teleprinter is really a machine which sends
a typewriter message over a telegraph circuit. In
fact, it looks like a typewriter and has the same
keyboard. Every time one of the keys on the
keyboard is pressed it sends the five impuls-
es that make one letter or figure, It also sends
a ‘start’ impulse, This sets the teleprinter (or
any number of them that are conmected) at a
receiving station ready to print the letter that
follows immediately. A ‘stop’ impulse brings
all the teleprinters to rest after each letter or
figure,
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In the early days of telegraphy direct cur-
rent was used,This is cmrrent which flows along
a line in one direction at a time. Most modern
telegraph systems use alternating current., This
is cutrent which flows backwards and forwards
along the wire, To show that a current is alter-
nating we draw it as in figure 4. Alternating
current is usually supplied to people’s houses at
50 cycles per second, This means that every se-
cond the current reverses its direction 100 times,
Alternating current nsed to send telegraph mes-
sages reverses its direction much more frequently
than this, We say that it works on much higher
frequencies. These frequencies range from 420
cycles per second to 3,180 cycles per second.

AN NN
VARVARVARN

Figure 4

As the number of psople who wanted to send
telegraph messages increased, more and more me~
ssages had to travel along the same telegraph
line, Using alternating current, one line can be
used to send many messages at the satne time if
each message is sent out at a different {frequen-
cy. A transmitting machine sends a message at
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one of the high frequencies mentioned, say 420
cycles, A receiving machine also working on a
current alternating at 420 cycles per second will
get the message, But it will not get a message
being transmitted at the nex't‘ highest frequency
{which is 540 eycles per secolrrid) ‘by another ma-
chine, even though this message is travelling
along the same line at the same time. To get
this message another receiving machine, working
on current alternating at 540 cycles, must be
nsed,

Notes

1, earth return KIBER, H(E) B,

2. with dots opersthe other, R with4 23+ AWK N A
HEW., ZMEa—RERE, ﬁﬁﬁi%&ﬁﬁﬁm '
wWEAN., BRIGER, TEEEAHERE ~ 1
YRBHGERT, (BRT - EEW NS
BHRRESHE, B—EAN—NERNSS, T8 —
WS RN S,

3, where Ewthe longest, X where Bf51H{M—ANER M 4],
PHAME R & AMorse cods, XA EBMATE L XE — 4
B B and RN PIE A 4, Tioad ‘nonght’ (is) the
longest 245 3 RsREAN. RHABSRRNABE
AR ERANRES, ERRE N, MORZRKME
'
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3, The Telephone

We nse the electric telegraph to send written
messages to people far away from us, We use
the telephone fo talk to people far away.In many
ways the telephone is better than the telegraph
as’ a means of communication,The cost of send-
ing a telegraph depends on the number of words
in it. We have to make our telegraph message
as short as possible, but, even in a short
telephone call’, we can say a lot of words. A

telegram can only be sent from omne post office to
another, There is a delay before it can reach the
person it is addressed to®. The telephone connects
You to a person directly. You may have to
walt several hours for an answer to a telegram.
You can ask a person questions and get the an-
swers immediately on the telephone, |

Somnd travels through the air in waves.
When you play a violin, for example, the violin
string vibrates, The vibrations from the violin
string pass through the air in little waves.,
When these waves reach the e¢ar, the eardrum
vibrates, and so you hear the violin., Different
notes have different distances between the tops
of the waves. We call these different ‘wave

e 171 »



