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Unit 1

Reading

Twentieth-Century Technology

As the twentieth century came into being, a number of in-
ventions emerged that were destined to have far-reaching ef-
fects on our civilization. The automobile began to be more
widely used as better roads were made available. The inven-
tions of electrical equipment and electron tubes started the
widespread use of power systems and communication net-
works. Following the demonstrations by the Wright brothers
that man could build a machine which would fly, aircraft of
many types developed rapidly.

These inventions, typical of many basic discoveries that
were made early in the century, exemplify the spirit of
progress of this period. ©  So fast has been the pace of discov-
ery, with one coming on the heels of another, that it is diffi-
cult to evaluate properly their relative importance. although
we certainly can realize their impact on our way of life. How-

ever, in a number of instances, the practicality of an engineer-
1



ing invention has been demonstrated many years in advance of
its implementation.

An oﬁlstanding characteristic of this century is the in-
creased use of power. Albert Einstein was one of the world's
most acclaimed physicists. His statement of the equivalence of
mass and energy, E=mc’, made possible the emergence of nu-
clear power. In 1940, it was estimated that the total energy
generated in the United States would be the equivalent in
“muscle-power energy” of 153 slaves working for every Ameri-
can man, woman, and child in the country. Today a similar
calculation would show that about 500 “slaves”are available to
serve each person. This is a considerable advance from the
days of Egyptians and Greeks.

In modern times, engineering endeavors have changed
markedly from procedures used in the time of Galileo, or Am-
pere. Formerly, engineering discoveries and development were
accomplished principally by individuals. * With the increased
store of knowledge available and the widening of the field of
engineering to include so many diverse branches, it is usual to
find groups or teams of engineers and scientists working on a
single project. Where formerly an individual could absorb and
understand practically all of the scientific knowledge avail-
able., now the amount of information available is so vast that
an indivdual can retain and employc, at best, only a part of it.

Since 1900, the ratio of engineers and scientists in com-
parison to the total population has been steadily increasing.

2



For example, in the United States the ratio has been reported

as follows .
RATIO OF U.S. ENGINEERS
YEAR SCIENTISTS TO POPULATION
1900 1 to 1800
1950 1te 190
1960 1to 130
1980 110 65

If this is the case, there will be an even greater increase in
technological advances in the nest 20 years than there has been
in the past 20 years.

Within the past two decades, four technological develop-
ments have produced profound changes in our way of life.
These developments are nuclear power, the electronic digital
computer , interplanetary space navigation, and microelectron-
ics. These concepts are still in their early stages of develop-
ment. but historians of the future may well refer to our time
by such terms as the nuclear age, the computer age, or the age
of space travel. The engineer has been a principal developer of
these concepts because of the need for their capabilities. The
ocean offers great possibilities for technological exploration
and perhaps even greater rewards for civilization than has
space exploration.

In this age, as in any age, the engineer must be creative
and must be able to visualize what may lie ahead. He must pos-

sess a fertile imagination and a knowledge of what others have
3



done before him. As Sir Isaac Newton is reputed to have said,

“If I have seen farther than other men, it is because | have

stood on the shoulders of giants. ” The giants of scienece and

engineering still exist. All any person must do to increase his

field of vision is to ctimb up on their shoulders.

(5]

9.

New words

. destine ['destin) v.t. JFEGEE H#EsHEL)
. far-reaching ('fa.'ri;tfig) adj. BWHEITA

. exemplify (ig'zemplifail v. 1.

(illustrate by example; be an example). BA

L HIRA, LA RA

. heel ihi;lin. back part of the human foot /5 HR
. practicality (praekti'kzeliti) n. ¥

. implementation (,implimen'teifoan] n.

(carrying (an undertaking, agree-
ment, promise) into effect) L H;

BT

. acclaim {a'kleim] v.t. (welcome with shouts of ap-

proval) XKk P, B ¥ acclaimed
adj. &2HEH

. equivalence (i'kwivalans] n.

(being equivalent) S ) L4 &
emergence (i'ma:d3ans) n. HH#

10. Egyptian (i'dsipfan] n. M A
11. Greek CU'grizk) n. &0% A



12.
13.
14.
15.

16.

17.
18.
19.
20.
21.

22.
23.

24.

endeavor [in'deval n. effort, attempt B 71, HE
markedly ['ma.kidli] adv. in a clear manner 13l
profound (pra'faund] adj. b L)
interplanetary (inta'planitari] ad).
(between planets) BFfRH
microelectronics ('maikrauile k'troniks] n. #HE F4¥
(HAL
historian Chis'tarian] n. FIRE¥HE
developer [di'velsps! n. TR ¥ . BiE
capability [ keipa'biliti n. 5
creative Ckri(:)'eitiv] adj. # Bl 109 A QIR A
visualize ('vizualaiz] v. 1.
(bring (sth) as a picture before the mind)
BRit
fertile ('fa:tail) adj. (Gl N ERIDFEM
repute (ri;'pju:tl v. L. CEH B B BhiE A B i B
wH
vision C'vizon) n. ¥ /@ENH

New phrases

come into being FFif, H B
come on the heels of FEMTi ¥, KR+ 2 IETT ¥
in advance of 7£ - Z R

in comparison to 5t
the Wirght brothers ¥ 47 i35 (BB KN R HFO



Notes to the Reading
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find groups or teams X PRI H .
Reeding Comprehension Check

1. Circle the correct answer according 10 the reading passage.

1. Electrical equipinent and electron tubes started the de-
velopment of
a. the automobile.
b. the airplane.
c. the train.
d. power and eommunications.

2. Many inventions at the beginning of this century
a. came rapidly.

b. can be evaluated easily as to their significance.



c. had minimal impact on the way of life.
d. were impractical.

3. Calculations complied on total energy generated in the
U. S. in 1940 would be eqvivalent in 'muscle-power
energy'of

Slaves working for each American individual.

a. 500

b. 135

c. 153

. 315

o

4. Engineering developments are now accomplished
by

a. individuals.

b. teams of engineers.
c. groups of scientists,
d. teams of engineers and scientists.
5. The greatest possibilities and rewards for technological
exploration may be affected by
a, outer space.
b. nuclear power.

inner space.

iz

d. the ocean.
I. Translate the following word groups into Chinese.
1. the pace of discovery
2. to examplify the spirit of devotion

3. the impact on our way of thought



4. to increase the field of vision

5. the world’s most acclaimed scientist

L. Translate the following sentences into Chinese.

1. In a number of instances, the practicality of an engi-
neering invention has been demonstrated many years in
advance of its implementation.

2. The ocean offers great posibilities for technological ex-
ploration and perhaps even greater rewards for civiliza-

tion than has space exploration.



Unit 2

Reading

Efficiency in Engineering Operations

Unlike the scientist, the engineer is not free to select the
problem which interests him; he must solve the problems as
they arise, and his solutions must satisfy conflicting require
ments. Efficiency costs money, safety adds complexity, per-
formance increases weight. ¥ The engineering solution is the
optimum solution, the most desirable end result taking into
account many factors. It may be the cheapest for a given per-
formance, the most reliable for a given weight, the simplest
for a given safety, or the most efficient for a given cost. Engi-
neering is optimizing.

To the engineer, efficiency means output divided by in-
put. His job is to secure a maximum output for a given input
or to secure a given output with a minimum input. The ration
may be expressed in terms of energy, materials, money, time.
or men. Most eommonly the denominator is money; in fact,

most engineering problems are answered ultimately in dollars
9



