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Preface

The passages in this book were devised during the course
of three years’ work with students of the Technological Insti-
tute of Damascus. It was found that although a limited amount
of material on purely scientific subjects adapted into English
suitable for foreign students was available, very little could
be found to meet the interests and requirements of students
intending to specialise in one of the applied sciences.Passages
were, therefore, chosen from works dealing with various aspects
of engineering and technology and rendered into an English
suitable for students whose knowledge of the language was
initially fairly elementaty,

However, the level of difficulty, as far as the language is
concerned, is carefully graded throughout the book,- as 3;,
comparison of the vocabulary and structures used in the
earlier and later passages will readily reveal. For this. reason,
although it is possible to select for study certain sections
which are of particular interest to particular groups of
students, since each section has a uaity of its own, particularly
with regard to the recurrence of certain technical terms,
teachers may find that the greatest benefit is to be gained by
proceeding through the passages in the order in which they
appear in the book,
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" Words and phrases which may be expected to cause students
difficulty are printed in bold type, and a glossary of these
is provided immediately after the passage in which they have
occurred. This arrangement is made for ease of reference, but
these words and phrases are also indexed at the end of the
book so that the student can readily find the page on which
they were first explained, For the most part, explanations
given are contextual. A term whose meaning may vary to
some extent as it is used in different branches of science is
explained according to its particular usage within the passage.
However, where there is some affinity between the use of a
term in a scicntific context and in another context which
may already be familiar to the student, as with curtent, for
example, attention is drawn to this affinity.

Permission from authors and publishers to make use of
printed and illustrative material is gratefully acknowledged.
The title of the work adapted will be found at the end of each
passage, and it is hoped that students will be enabled and
encouraged to go on to read these and similar textbooks in
their original form. I am also grateful to successive teaching
colleagues at the Technological Institute of Damascus, Mr Abdul
Hadi Abla, Mr Muhammad Mohie ed-Deen, Mr Abdullah
Hassoun, and Mr Teyssir Kamleh, all of whom have given
me valuable advice in the light of their experiences making
use of these and similar texts in teaching English to
various groups of students. Warm thanks are also due to Mr
Youssef Joubeily, who was kind enough to comment on the
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presentation of materjal in certain passages from the point of
view of a practising engineer, and to Miss Aida Adham, for
unremitting work in the preparation of typescript throughout
a series of changes and additions.

Clive Brasnett 1968
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Communications

1. Messages by Electricity

Electricity completely changed communications'. Once? it
was discovered® that an electric current* would flow along a
wire, it seemed possible that it could be 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 corners, 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 was 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 move by putting it neara
wire with a current flowing through it.

Then a Frenchman named Ampére thought about this dis-
covery. He reasoned like this. A compass needle is 2 magnet.
If a wire carrying a current could move it, then the wire
must be 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.!?
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A lot of people began to see how electro-magnets could be
used to send messages. Two men, called Wheatstone and Cooke,
laid a telegraph 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 L) Their movements showed letters of the alphabet.
When Cooke, in Camden Town, sent a current along one of
the wires it went through a coil in front of Wheatstone,
in Euston. The magnetic force made the needles swing.
Wheatstone read the letter the needles pointed to and
gradually ' ® got the message.'* Then he switched the current
through to Cooke by pressing a ‘key’ and sent a reply.

—t 2}

Figure 1
(1) needles indicating leiter G (2) sending-keys
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But one of the most famous people of all in communications

is Samuel Morse. He invented'® the Morse code. This
code is still used in signalling!® all over the world. His idea
was simple, le thought of using time, sending current along
a wire for a long time or a short time. Combining!? different
sets of these ‘impulses’,'® just using the long or short, he -
made a code for the whole alphabet, and the numbers from
o to 9, For instance, E is the most commonly used letter 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, making up signals for all the letters, in
‘dots’ and ‘dashes’. Here are some of the letters,
Ar— B—sse C—o—s D—ss Es Fes.—ms G——+ Evervone
knows the Morse code for S OS, which is the distress signal
for ships in serious trouble. It is.o—em—u-. It is the
simplest!® signal to make in ti_r_ne_s of dangerous disaster.2?®

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 because it was the easiest to understand and the fastest
to transmit.?? By 1871, for instance, there were §,000 tele-
graph stations in the United States, all working on the Morse
code system. .\

The telegraph meant that at Tast people could send messages
a long way at great speed. Soon people wanted to send

o ]2 »
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messages cven farther,

If two places on land, say, London and Manchester, could
be connected?® by wire, why could not the lands themselves-
England and America, for instance —be connected by wires
under the sea? This was :g'%uestion quickly answered after
the telegraph was ;_)rq_\l'_évf {o work. There were some problems
about this, ho@é';f;r. The ;11ain one 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, If a wire was laid under water, the current would all
leak away. In any case,2® all the insulating substanzes known
up to then could be damaged by sea water. But in 1847
gutta-percha was introduced®® as an insulating 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 1866 Britain and
America were linked?? by underwater cable®? by the famous
cable-laying ship the Great Eastern. After that cables were
laid the world over, and nowedays®! it is possible to telegraph
from almeost everywhere.%? '

Adapted from Over to You by Roy Herbert
(Brockhampton Press)
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