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The Science That Imitates
Nature’s Mechanisms

" In the early 1960’s an industrialist became very suspi-
cious éabout<American purposes and intentions.in certain areas
of scientific research. He learned by chance that the United
States was signing contracts with many foreign scientists,
calling for research into such matters as ‘the function of the
frog’s eye and the learning abilities of some animals. -

It seemed to the industrialist that such studies could not
possibly have any practical value. He seriously believed that
the United States was asking the foreign scientists to do
meaningless work and waste their time.
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Actually, the research the industrialist questioned in-
volved a field of science so new at that time that most people
had never heard of it. Named bionics in 1960, this science
is the study of living creatures, a study in search of princi-
ples applicable to engineering. Nature has operated a vast
laboratory for two billion years, and bionics probes the
secrets of the wonderful “special-purpose” mechanisms that
have developed.

Take the frog’s eye, for example. A frog eats only live
insects, and its eye quickly spots a moving fly within reach
of its tongue. You can surround a frog with dead (therefore
niotionless) flies, and it will never know they are there.

If we can completely understand the mechanics of the
frog’s eye, we can develop a “map-reading eye” for missiles
and a “pattern-recognition eye” for our air-defense system., "
This system is badly overworked. Its network of radar “eyes”
supplies a great mass of unimportant details about meteorites,
clouds, flights of birds and friendly planes, and it sometimes
gets confused. Until we can build a mechanical frog’s eye
into this system, it will remain somewhat inefficient.

Theoretically at least we should be able to copy these
mechanisms found in nature, for all biological organisms are
in part actually electrical systems. The sense organs that
“connect” all animals to the outside world are merely trans.
ducers — instruments like a microphone, TV camera, or
phonograph pickup arm — which convert one form of energy
into another. A microphone, for example, converts sound
into electrical signals which are carried to a loudspeaker and
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converted back into sound waves. Similarly, the nerve cells
of a man’s ear convert a cry for help into electrical pulses
which are carried over his nervous system to the brain. The
brain receives the signal, and then sends an answering elec-
trical-pulse message to his legs, where it is converted into
muscular energy when he starts running toward the cry.

We have been slow to profit from this close analogy
between a biological organism and an electronic system. It
was only in the early 1950’s that we consciously began to
unite biologists with physicists, chemists, electronic experts,
mathematicians, and engineers in a team to solve the secrets
of biological machinery. The first formal bionics meeting
was held in 1960. A year later there were 20,000 biologists
at work in research laboratories in the United States, more
than double the number employed ten years earlier.

New Words

1. imitate

2. suspicious

3. intention
4. unite

5. sign
6. contract

7. function

['imiteit] vt.,vi.

[sas'pifes] a.

[in'tenfen] n.

(ju(:)'nait] »i., vi.

[sain] w»i., vi.
i nl
['kontrekt] n.

[kon'trekt] »i., vi.

['fagkfon] =.
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8. frog

4, bionics

10.
11.
12.

13.
14.
15.
16.
17,
18.

19.
20.
21.
22.

23.
24,
25.

26.
27.
28.
29.
30.
31.

billion
secret
live

insect

spot

fly

tongue

dead
defense [¥]
defence [#]
air-defence
meteorite
confuse

somewhat
copy

organ
merely
transducer

microphone
pickup
convert
loudspeaker

nerve

cry
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[frog] =.
[bai'oniks] =.
['biljon] =.
['si:krit] n.

[laiv] a.

['insekt] n.
[spot] wi.
[flai] n.

[tag] n.

[ded] a.
fdi'fens] n.
[di'fens]

['mi:tjerait] n.
[koen'fju:z] wt.
['sam(h) wot] ad.
['kopi] ot., vi.

n.

['o:gen] n.
['misli] ad.

[treenz'dju:sa) =

['maikrefoun] n.
['pikap] =.
[ken've:t] vt., vi.
['laud’spi:ke] =.
fha:v] =

[krai] =.
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32. brain - [brein] =. s 3k
33. muscular ['maskjulal a. LA
34. profit ['profit] n. FIE; B

vl , vi. HF ) FA
35. analogy [o'nzxlodzi] = Ao Hft; B ftls B4
36. consciously [ 'konfesli] ad. A EIRE

37. team [ti:m] n. o H; B

Phrases and Expressions

1. (be) suspicious about % B W] &E
2. hear of ' RN il
3. in search of GTHIFRREEDR
4. within the reach of T BEERY;
' : k- h B RER B TE E A
5. in part o, HILA
6. convert ... into 3B B oh
7. unite ... with e G- HE SRR
Notes

1. This system is badly overworked.
KMARZKH AT TEE
badly 724 very much # seriously,
2. We have been slow to profit from this close analogy between a bio-
logical organism and an electronic system.
At LA R T RGO HEEL B2 RNBBA FAFAX— 5,
be slow (+ to V) &34 not be quick to learn g acting only
after a time, N

Exercise 1 Are these statements true or false according to the text?
1) At the beginning of the 1960s, an industrialist happened to find
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out that America was interested in research into such matters as
the function of the frog’s eye.

2) The industrialist believed that research into the learning abilities
of some animals was a meaningless job, s0 he asked the United
States to give up such studies altogether.

3) Bionics, named in 1960, is a science which deals with the appli-
cation of principles developed in laboratory experiments to engi-
neering.

4) A frog’s eye can easily see a moving insect within the area which
its tongue is able to reach, but it will never notice dead bodies
of insects lying nearby. *

5) The network of radar “eyes” based on the mechanics of.-the frog’s
eye is badly overworked, because it supplies a great amount of
unnecessary details of what it sees. '

6) The radar system will not work properly until it is fitted with
a “map-reading eye”.

'7) Since all biological organisms are more or less electrical systems,
it 1s at least theoretically possible to replace all the man-made
things with the mechanisms found in nature.

8) All animals are linked with the outside world through their
sense organs, which can be regarded as transducers able to con-
vert one form of energy into another.

9) The close relationship between a biological organism and an
electronic system was discovered long ago, but s0 far man has
not been able to make use of this analogy.

10) In the carly fifties, the number of biologists at work in bionics
research 1n the United States was believed to be much less than
10, 000.

Exercise 2 What do the following pronouns in the text refer to?
Choose the correct answer.



