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UNIT ONE
AN INTRODUCTION TO THE ENGLISH OF
SCIENCE AND TECHNOLOGY

When you read a piece of technical writing in English for the first time, or
when you first hear scientists or engineers talking in English, you may find it
very difficult to understand what is written or spoken, particularly if you have
learned English as a language of everyday conversation and of literature. You
may think that there is a special kind of English which is used only in science
and technology and -which has to be learned as a separate language. You may
also feel that somehow the English of science and technology is much more dif-
ficult than everyday English, because of the specialized contexts in which it is
used and. because of the specialized interests of scientists and engineers. But the
differences do not present any great problems once they have been recognized.

The following passage illustrates spme of the features of technical English:

(Mr.Smith enters Dr.Brown’s office. Dr.Brown is a consultant. Dr.Brown
speaks )

DR.BROWN: Good morning. Mr.Smith. Can I take your: coat? Awful
weather, isn’t it? Do sit down, Cigarette? :
DR.BROWN: Well, I’ve been looking into your enquiry about the corrosion
trouble you’ve been getting in the control valve. I'm sorry you’ve had
trouble—quite unexpected—but T think we have the answer. The most probable
cause of corrosion at a metal-to—metal junction in an ionized fluid is
electrolytic. »

In this passage, Dr.Brown begins by talking informally to his visitor, but
when he talks as an expert about his specialized subject—corrosion, his way of
talking changes. His statements are 1mpersonal his style of speech is formal and
he uses many technical terms. ’

Now here is an example of technical writing in English.

PRE-STRESSED CONCRETE
The concrete can be made stronger by pre—stressing. In the simplest type of
prestress, the reinforcement is in the form of wires which are first tensioned by
stretching them. Then concrete is cast round the wires in tension. When the
concrete has set, the wires are cut. The contraction of the wires is resisted be-
cause they are held by the concrete. They therefore put the concrete into com-
pression. When the beam comes under load this compression counteracts ‘the
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tensile forces.
Short beams pre—stressed in thlS ‘way; can be manufactured in numbers in
a factory and later taken to structure where they are needed.

The whole of this passage is in an impersonal, formal style with a very high
concentration of technical terms and a number of mathematical symbols. Some
of these characteristics of technical English are examined in the sections which
follow.

IMPERSONAL OBJECTIVE STATEMENTS AND ATTITUDES
- Scientists and engineers are interested in things and processes, in properties
and characteristics. They are also trained to be objective. They endeavor to
make statements or observations on which all observers: would agree, and to
make agreement easier, they express many of their observations in numbers or
meter readings. :

A non—scientist may be content to say that He can see a green light when he
looks into an optical instrument. But ‘green’ is a subjctive word and green is-a
colour given by different observers do not agree closely. So a scientist prefers to
describe a colour by stating its wavelength, or its.range of wavelengths and in-
tensities can be read on the scales of suitable meters by anyone who is not blind.
A scientist always invites others to verify his descriptions of what he observes.
He accepts as facts only impersonal, objective statements about things which
can be seen by any observers who choose to look. A

This.objective attitude is naturally reflected in the way sc:ennsts and engi-
neers express themselves and particularly in the kinds of grammatical structures
and sentence patterns which they prefer, although the sentence patterns which
occur in technical English arc also found in non—technical English.

New Words and Phrascs
literature . C¥AESM, SCHR, ¥1E ionize i
illustrate #iH; 24 .+ | electrolytic Hifgt¥
feature i, TEfE, A . informal FEIERM, HEM
consultant Fll, ¥ iy impersonal AHAKM, SAASKKNY
enquiry & : term ARif
corrosion fE{lt pre—stress BN 7
valve Wi} , reinforcement iR, HifE, #AF
junction %4y, & : tension Hi'%, s
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cast EL¥E, BE . , property ¥tE, 5
set BEME : “endeavour %7, XM
contraction W45, E4R meter readings {{EHE¥
compression K45, EH ; optical Y¥m
counteract fHf}, KEM . C wavelength &k
tensile FL A, ZHH. ' :

Notes -

1.The most probable cause of corrosion at a metal—to—metal junction in an
ionized fluid is electrolytic.
MR R STE R RS RER 5B RESH = A EMNER.
2.They endeavour to make statements or observations on which all observ-
~ ers would agree, and to make agreement easier, they express many of their ob-
servations in numbers or meter readings.
A AT P % AP 5T o AR A T B A TR %T{Eﬁ%_fﬂﬁxﬂﬁﬁﬂﬂﬁﬁ ﬂfzfﬂfﬁﬁ
7 RALES RO I DL IR '
agree on: to have or share the same opinion, feeling, or purpose.
EATARRIROW . TR BEK, e.g.
1)The two countries agreed on the terms of peace.
wE MR T UP R,
th e L
agree to: to accept an idea or an opinion, -++ etc., esp after unwillingness or’
argument. '
2)The committee has agreed to your request for resignation.
ZREEHEROTHRER.
3.He accepts as facts only impersonal, objective statements about things
which can be seen by any observers who choose to look.
it T PR AL 2 0 S (O WFOT H MBI T RA T, SR RBERIFDAMN, TR, ﬂfzi‘ﬂi
BFRHHK.
XA F T EIERS KK, HRE ﬁﬁ%} as fact A*l\;ﬁ’:tﬁﬂﬁ? ))kﬁﬁ:F@T
alFEEH. o :

Excrcise 1. Choose the best answer to cach of the following questions.

1.Why, to a certain degree, is technical English more difficult than everyday
English? ’
A .Because technical English is quite mformal
B.Because technical English has to be learned as a separate language.
— 3 —



C.Because technical English is used in the specialized contexts.

D.Because technical English is full of specialized terms.
2.Dr. Brown’s conversation mentioned here

A.is quite difficult to understand for it’s full of technical terms.

B.is informal at the beginning, but it becomes more and more formal, and
at the end, his statements are impersonal and use many technical terms.

C.is informal but mixed with technical English terms.

D.is formal and all the way specialized in corrosion.
3.The concrete can be reinforced by |

. ~A.pre—stressting.
B.casting wires in it.
C.adding compression.
. D.adding the tensile forces.

4, Accordmg to the author, in what aspect is technical Enghsh different from ev-
eryday English?

A .Technical English is full of technical terms.

B.Technical English is used by scientists and engineers. )

C.Technical English is concentrated of technical terms and mathematical
symbols.

D.The impersonal and objective attitude is used in technical Enghsh
5.A scientist

A .speaks technical English only.

B.can see a green light when looks into an optical instrument.

C.can see the wavelength and intensities of a color.

D.is impersonal,objective about things which can be seen by any observers.

Exercise 2. Translate the following scntences into Chinese.

1.A scientist differs from an artist or a poet mainly in that a scientist not only
interprets the outer world, but also tries to transform it into one favorable to
mankind.

2.Scientists generally agree that science begins with necessity, curiosity, and
questions about trifling, unexplained details in nature.

3.The prestressing of cencrete naturally involves application of a compressive
loading, prior to applying the anticipated design loads, so that tensile stresses
that otherwise would occur are reduced or eliminated.

4 Prestressed concrete combines hlgh—strength concrete with high—strength
steel in an “active” manner. :

5.The historical development of prestressed concrete actually started in a differ-

..__4.__



ent manner when prestressing was only intended to create permanent compres-
sion in concrete to improve its tensile strength. ‘

* 6.Prestressing means the intentional creation of permanent stresses in'a struc-
ture or assembly, for the purpose of improving its behavior and stren‘gth under
various service conditions.

PHEBEERRII(—)

mxelm

W TR SOR) ﬁi?TﬁXﬂ‘Jﬁlﬁ‘Tﬁk wJ)L'v i, &&ﬂu};&ﬁ])‘(’ﬁ’f'
XRARAL, 3 SR AT E IS B AN T TR IR, '

.36 SRR R, B — L5 T B VR sl R B B PR BB, E\ZT&%E‘J:T}‘C%‘H&’«‘R
K&, FIHFEE.

Like any precision machine, the lathe requires careful treatment.

BRACATIFEHUR — 8, HRMHFER LU, (RAF4HE7)

Solar energy seems to offer more hope than any other source of energy.

KEREAUT L E IR EA IR, (AF it EZ%‘*% )

2.3 AR

Bikny, BELENFRESIMR, MFXCPEUW?JXBE%%H‘J@%I Hi #w])(ﬁﬁﬁif}@
W, LA cut(T#) A

The purpose of a driller is to cut holes. %EEﬂ‘JIjJﬁE_t%?L

A single—point cutting tool is used to cut threads on engine lathes.

ﬁ‘:ﬂi*ﬂcﬁ’:&iﬂﬂﬁ%*ﬁﬁtﬂ@

3.3 Xk

?EViLPw]XﬁEWﬂ@ﬂ’:I s S0 SRR i, SR BB RS ‘#J %ﬁﬁ]lﬁ
— Myl

"The major contnbutors in component technology have been the

seml—conductor components.

FEH AR R FEEM MRS AT, (AP FERTRE")
There are three steps which must be taken before we graduate  from the in-

tegrated circuit technology. _ A .
RNERLEERE BB, BUMEL =B, (A% T")
EREINE
BRI BhE. A WSS HB R, &mﬁﬂ%ﬂﬁﬁﬁﬂﬂlﬁ ﬁﬁZ\ExﬁlﬁX?Eﬁ%‘Xﬂ‘}
KA.

The iron ore used to make steel comes from Opcn—plt and underground

mines.
—— 5 —



- WM AR BEXFFROT WA TE H. (AFRER")
An insulator offers a very high resistance to the passage through whxch
electric current goes.

RN AE N AR ) (Tﬁ mE A7)

Excrcise 3: ¥ T3& A, FEINLKIDBBNFE:

1.Such particles are far too tiny to be seen with the strongest microscope.

2.The running of such automated establishments remains only a matter of read-
ing various meters mounted on pannals. -
3.If iron is kept moist, rusting is rapid, which might lead us to think that water
was the inflyence causing the corrosion. '

4.The shortest distance between raw material and a finished part is casting:
5.The increase in pressure with depth makes it difficult for a man to go very
deep far below the water surface. -

.~

READING MATERIALS
TECHNICAL VOCABULARY

We have seen that technical English uses grammaticdl and syntactic forms
and patterns which also occur regularly outside technical English. There are no
new forms of patterns to be learned. However the vocabulary of any technical
discussions of piece of writing niay include words which ate-never used outside
the subject of field in question. If you do not know the subject, you will not un-
derstand what is said or written, even if English is your mother tongue. This is
not surprising. Spécialized vocabulary are not confined to science and technol-
ogy. There is a specialized vocabulary of ballet and a specialized vocabulary of
cricket. You are unlikely to understand a conversation between ballet enthusi-
asts or cricket enthusiasts unless you know something about ballet or about
cricket. But the vocabularies used in science and technology are very large, and
in English they include many semi—technical or non—technical words which are
used, unfamiliar ways so that their new meanings must be learned. ‘

As the range of knowledge and achievement increases in any scientific or
technological field, new terms are needed to define new phenomena and to ex-
plain new things and processes. Often suitable terms have to be invented. Scien-
tists have been extending the vocabularies of their subjects for centuries and
each subject has its own store of terms with precise, narrow meaning. Clearly it

_.6_



is hot necessary to know all the separate technical vocabularies in order to deal
with even very diffieult technical reports or publications in one particular fields.
A physiologist will want to know one set of terms, an electrical engineer
another, moreover many of these highly technical terms are adopted
internationally with only slight variations, usually to allow for differences in
pronunciation or in word forms from one language to another. ’

There are of course many other technical words, particularly the well estab-
lished names of substances, which differ from one language to another.

Many technical terms are made up from Latin and Greek roots, prefixes
and suffixes which soon become familiar. Other technical terms may be made
up from existing words whose meaning is well known and is not substantially
altered in the technical compound word. Sometimes words which are invented
for use in one field are later added to.the vocabularies of other fields.

Although there are good te¢hnical dictionaries which will solve most prob-
lems of technical vocabulary, you will find in this book notes on the way:in
which many technical words are formed, and each chapter contains a number of
technical terms related to its sub ject.

There are many words, whose use is not confined to scientific and
ecchnological contexts and which are an essential part of technical English.
Some of these are formed from Greek or Latin roots, but they are not usually
the same in all languages. They include the basic words -of the older sciences
such as mechanics, and they have usually been taken from everyday language
and given a precise definition for scientific use. As a result, the meanings of
these words in their technical use are likely to differ from their non—technical
méanings. Moreover, they may have different precise meanings in different
technical fields. Thus the word reaction might in an everyday context refer to a
man’s reaction to hearing of the death of his wife, while in chemistry it might be
used to refer to the reaction of ammonia with carbon dioxide to form urea. In
nuclear physics it might refer to a nuclear chain reaction and in civil engineering
it might refer to the reaction of a beam against the weight of a load placed on
the beam. The wide technical use of words like reaction has also led to the in-
troduction of many related forms of a single word. Because these semi—techni-
cal words may present difficulties due to their several meanings and because
~ many of them are genéral in their technical application, and therefore useful in
a number of scientific and technological fields.

There remains a class of strictly no—technical words and expressions which
are seldom found outside technical English. They have been incorporated in the
precise, impersonal, formal English of scientists and engineers partly because
they seem to avoid the ambiguity or imprecision of more commonly used words

—_ 7 —



with the same apparent meanings. Thus to determine is often used instead of to
find out, to convert-instead of to change, appreciable instead of a lot of. There
are also expressions like to be under construction, to come under load, to come

into operation, which are more common in technical English than in everyday
English.

. New Words and Phrascs

syntactic n]?}im ammonia (pl)%&
in question 4 %M, Frp XM, uﬁfﬂl‘& carbon dioxide T4 4Lk
ballet A7 5E o ) urea JEE
cricket fiEk : apparent Hi8, BR, B¥, HWMW
euthusiast #.0 A, ?ﬂi% . ambiguity Hi#
substantially sCfFipEs | convert ¥, ¥, ¥AE, G
alter iy : :
. Notcs

- 1.Specialized vocabulary are not confined to scienceand technology.
F Al WA T RHERIBOR J5 .
confine-=-to--=(#{i--- R fl#E-)e.g.
1)He confined his remarks to scientific management.
AR IR NS R R s g LU v '
2)Her illness confined her to bed.
B A ER R A E
2.A physiologist will want to know one set of terms, an electrlcal engineer
another. Moreover, many of these highly technical terms are adopted
internationally with only slight variations, usually to allow for differences in
pronunciation or in word forms from one language to another.,
EHRERTFETH—EAE, WELIRMHFES I 5 2R EERENARIE
HEX e AR R LRA, X8 GEwARERT L, SuEEHIERR LML
5. --an electrical engineer another- M4, 28 H:
An electrical engineer will want to know another set of terms.
3.Thus the word “reaction” might in an everyday context refer to a man’s
reaction to hearing of the death of his wife, while «+- to form urea.
COBTRA RN XA EAEH BE R A R R A B A E L2 FER R, SR,
AR, TRTHEHNRE SR SRR R, FAEKRK.
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Exgrcise 4. Choose the word which has the closest meaning to the underlined: word
in cach sentence,

1thhe fundamental changes in machinery of war direction were more real than
appéreﬁl. '

A.clear . B.vague C.superficial ~ D.unexpected
2.There is a very simple technique for converting any decimal number to its
binary equivalent. - ,

A .altering ‘B.forming C.constructing D.controlling
3.The technical standard was not substantially exceeded.

A .clearly B.vaguely C.surperficially D.unexpectedly
4.Appreciable differences may occur, however, when small deformations con:

siderably alter the loading condition. ;
~‘A.understandable B.comprehensive C.apparent  D.avoidable.
5.Thus for energies in this range it is essential to use relativistic mechanics.
A .fundamental B:experimenfr ~ C.considerate D.necessary

INTRODUCTION OF MECHANICS

- The study of mechanics is a very old endeavor. Among the earliest students
of mechanics was Archimedes (287—212 B.C.) to whom is attributed the discov-
ery of how a lever works and also the discovery of the principle of buoyancy.
Most of the principles of mechanics that we now study were formulated in the
sixteenth, seventeenth, and eighteenth centuries by such scientists as Stevinus
(1548—1620), Galileo (1564—1642), and Newton (1642—1727).

- Mechanics may be defined as the science of predicting the conditions of
rest or motion of bodies under the action of forces. There are two branches of
mechanics that are concerned with rigid bodies exclusively. These two branches
are statics, which deals with systems at rest, and dynamics, in which movement
occurs in the system. In other words, the systems we will be studying are all
completely stationary. Another branch of mechanics concerns the study of
deformable bodies. This study is often referred to as the study of the mechanics
of materials. Once we have learned to analyze systems at rest (i.e., the subjct
matter of statics), we will continue our investigations by considering some of
the basic principles of the mechanics of materials. It is well to remember that
the two branches—statics and the mechanics of materials—address different
questions. The study of statics enables us to answer questions like: What forces
are acting on a structure? Why doesn’t a piece of machinery, or a complete
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