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1. Science and Serendipit')ﬂD

“Serendipity” sounds® like a word from a gay,
popular song. In recent years, however, it has
become quite familiar to scientists and engineers.
The word “serendipity’” was first used in 1754 by
Horace Walpole,® a famous author, to mean
the ability to discover useful things without looking
for them. Of course, discoveries by chance®
occurred a long time before Mr. Walpole invented
the word. From earliest times, men have made.
great discoveries by chance.

How many times did a log or round stone roll
out from beneath some person’s feet before he
realized it would carry a load along as it rolled ?®
The wheel must have been a serendipitous dis-
covery, and also the sail that men learned to put
up on their boats.

Fire was first an accident of nature, and it is-
probable that the discovery of cooking ‘was also

(1) serendipity [seron'dipiti]: BRARBIHEI: BREN
HOEBYRHERE. . (2) sounds: XERy seems,  (3) Ho-
race Walpole ['horas 'wo:lpoul] Z¥i8r - TR (1717—1797),
KEXEE. (4) by chance = by accident: BRI E.
(5) How many . times ... it rolled ?: B AZEAMAGTIIRT
B BLKR. AMMARABERIDONEETLEE KA. o
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an accident. The growing of food was a seren-
dipitous discovery. Someone probably dropped
some grain near his home and the seed grew.
Indeed, ancient men did not sit down one day
and decide to invent the ax and the bow. Evi-
dence scems to show that these men were not
clever enough to do so. What probably. happen-
ed is that they discovered them by chance. What
is important, of course, is that the discoverer of
such a thing must be able to realize what ke has
discovered. S o
The discoveries of most of us. have little:
effect on our science. Only a. small number of
discoverers advance us along the scientific path.
to a better world. The events that occur are
these: a scientist observes some happening;®
he discovers. the importance of the-happening;.
he, or someone else, applies the new knowledge
in a practical way. '
+~ It is not helpful to disregard serendipity by.
pomtmg to inventions like the airplane which we
may think men patterned after the birds.® It
is true that, in the carly days of flying, people
tried to fly by moving wings like those of birds up

(6) happening: {BRR 4 mBCH LX), (7) Itis
<« birds: RAME A B EHXHMERREANER 5 8 89 %,
A, RMBHARKBHEEN v R4, TR LR, point
to: ¥8H), 4#F%f. pattern after: #ifh, {5fl. We may chink
EXEENBNE. o .
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and down. - Névertheless, the airplane does not
move its wings up and down, and.it has many
features that a bird does not have. No, men need-
ed serendipity in order to invent the airplane.
Indeed scientists today make as much use of seren-
dipity as ancient men® did hundreds of thou-
sands of years ago ! '

In 1952, Dr. Irving Langmuir,® -a scientist
who won the Nobel prize® for his work in chem-
istry, wrote. this on-serendipity: “You can’t plan to
make discoveries. But you can plan work that
will probably lead to discoveries.” He also sug-
gested a new meaning for serendipity: “the art
-of profitingg from unekpected occurrence.”®
He continued, “... it seems to ‘'me a large part of
the laboratory work is based on that. You do
not know all the things that are going to happen:
too many of them are unexpected. But it is these
unexpected things that are going to be the most
profitable—the most useful—things you' do”
He wrote also that it is impossible to know in
advance® what ideas a person will have.” There-

(8) make as much use of serendipity as ancient men: IE
HMEN- B, RAFABANEI. (9) Irving Lang-
muir ['a:vin 'legmjus: BXC - 23%/R (1881—1957), FEE{L#
#®. (10) the Nobel prize: IEI/REE, X—RERNE
BB ¥ IR (1833-+-1896) MMM E . {11) He
also suggested ... unexpected occurrence: fligE2h “serendipity’’

—HRHT - MHRE X, B° ME#E&B@$%¢$&W§%E’J&
B, (12) in advance: g, Bk,
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fore, one cannot plan events in a laboratory.
However, one can organize a laboratory so as to®
-make it more probable that useful events will
happen there. ' '

It would not be fair to claim that more
accomplishments may have occurred by accident
than as the result of planned work.®  This claim
would argue against® any sort of advance plan-
ning. Scientists would conduct experiments
with no idea of what they were seeking or of what
was needed.® True serendipity consists of being
-watchful and ready to profit from the serendipitous
accident of discovery when—and if—it does come.
In the chapters that-follow, we shall sec how sci-
-entists made 8 of the most important discoveries
in history. They are 8 good reasons for keepmg
‘the eyes—and the mind—open!®

Exercises -

L. Tick off one of the following sentences that best expresses
- the correct idea of the text.

1. True serendipity consists of being watchful and

ready to profit from the serendipitous -accident of

(13) soas+EhARER: PUE, ShivR. o (14) Itwould
“w.. of planned work: MR EALHGRBREELY, TRBH
FHUTHEHER, BRRLEN. - (15) argue against:. |
X, B, (16) Scientists would ... was needed: “FEMFT
LR, MEFAREIENEIRFAREE EH 4. (17
g;;ﬂ are ... open: EIRARTARLE, FEBEW NIRRT

L &ﬁv.
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discovery when-and if-it does happen.
. Scientists would conduct experiments with no idea
of what they were seeking or of what was needed.
It would be fair to claim that more accomplishments

may have occurred by accident than as a result of
planned work.
. It is unnecessary for scientists to make any sort of

advance planning.

Mark T (true) or F (false) before each of the following

statements according to the passage.

1

. The word “serendipity” was first used by a famous

writer.

. Serendipity means the ability to discover something

by chance.

. Horace Walpole was the first person who used the
word “serendipity”.

. A famous scientist plans to make discoveries in a
Iaboratory.

. In fact, serendipity is the art of profiting from

unexpected occurrence.

Match the words in Column (A) with their equivalent
expressions in Column (B).

O N DU e W N =

A (B

. serendipity a. in a low place
. beneath b. seem
. sound ¢. a lucky accident in science
. ancient d. happen
. occur e. very old
. event f. occurrence

evidence g. imitate
. pattern h. proqf



9. drop i. a happening; usually an important
S o one
- 10. chance j. cause to fall



2, Charles Goodyear® and
the Story of Rubber

Of all bad smells,that of burncd rubber is one of
the worst.® In 1839, by accident, an cxpen-
menter dropped some rubber onto a hot stove and
discoverered the process of vulcanization.® This
process has given us practical automobile tires, hot-
water bojtles and thousands of other rubber ob-
Jects. It would be difficult for us to live in a world
with no rubber. If you do not believe it, try to
fmagine living without it.

There would be no rubber covering for
electric wires, no rubber balls or other such tbyé,
no rubber heels, no rubber tlps on pencils. True,
there are synthetic rubber products, but natural
latex rubber, the kmd‘made from the liquid pro-
duced by rubber tress, still provides for two-thirds
of our qeeds.® “And even synthetic rubbers re-
quix;e the important vulcanizing process to make

{1) Charles Goodyear [tja:lz ‘qudjic]: ZRET . HEHAR
(1800—1860), EEEZHE. (2) of all.... the worst: FEB;
HRBHKES, Eﬂﬁﬁ%%“;‘k%ﬁ?&lﬂﬂﬁﬂﬁ (3) the
process of vulcanization: BEHELE., (4) True, ... of
our needs: XHAEHK true, BTEE but g4, By AR
’"ﬂE'“.o ';ﬁ%&"' ﬁﬁ'" " proVid“ for: ﬁ{#\:- %'ﬁE.
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them useful under great temperature ranges.
Thus, rubber is important. A serendipitous dis-
covery changed it from an interesting but not
very practical substance to an important and very
useful one. ‘

Rubber as a substance is centuries old. At
least 600 years ago, the natives of South and
Central America played games with rubber balls
and used the hardened juice of a kind of grass for
other purposes, lncludmg containers and even
footwear ! The latter was cleverly done. by put-
ting the foot into liquid latex and allowing the
rubber to become solid. This resulted” in a fit
that could not be equalled in the best shoe store
today.®

Writings as early as 1511 tell of Cortez’s
men® watching the Aztecs® play games using a
solid rubber ball that bounded and flew through
the air better than the air-filled balls in Spain.®
Herrera’s General sttmy of the Vast Continent and
Islands of Amema® describes the ball “made of

(5) This resulted ...today: g%gﬁ#g«;gw,- BREAR
BAEBBE b R L, this resulted in: GREB-, HRE D
“ (6) Cortez’s men: Cortez ['koitez] BEB/REL - FR
¥J7 (Hernando Cortez, 1485—1547), FHIFHRRE, HETH
#HEWA. Corter’s men $pMER, = (7) Aztecs ['zzteks):
PEAFA (B FBEEZEA),  (8) Spain (spein]:
HF. (9)  General History of the Vast Continent and Islands
of America: B, WFEH <EMABERERESR, IBEHRFH
WK Antonio de Herrera y Tordessilas (1559?—1625) Frs,
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the gum of a tree that grows in hot countries.”
Holes are made in the tree. From the holes flow
large white drops that soon harden. After the
drops are rubbed and rolled together, they be-
come very black. Another report mentioned
that the gum was hardened with heat a very
interesting fact to remember.

The men of Spain brought home not only
‘rubber balls; but also shoes and toys made of rub-
ber. The Indians® of South America produced
many articles of solid rubber. For about 200
years, however, Europeans® did not regard the
rubber things brought from the New World® as
useful. - In 1735, French scientist Charles Marie
de la Condamine visited Peru® and became in-
terested in two trees. From one tree came a sub-
stance used in treating a dangerous illness. From
the other came natural latex. A friend of Con-
damine’s who lived in Guiana® was also interest-
ed in rubber and made some articles like rubber
coverings, bags that would keep food dry, and
divers’ clothes.

Rubber was not yet called by this name.®

(10) Indians ['indjonz]: sx BigEIEE R A (HE0). (11)
Europeans [juora'pitonz]: BKHA (HH0). (12) the New
World: FHitt R, FE¥RI #HEMKME. . (13) Peru [pa'ru:]:
e, (14) Guiana [gai'zna]: E£WHPRT R HM—XK).
(15) - Rubber was not yet called by this name: t&)&ﬁﬂ'j‘ﬁ&

A LR,
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‘At first, it was either “gum” or an Indian narie for
the stuff. In the 1760’s, a man named Mr. Nairne,-
who sold instruments to students of mathe-
matics, introduced half-inch squares of gum to be
used in rubbing unwanted pencil marks so that
they would disappear. Here was a good name for
a material that seemed for a long time to. be use-
“ful only in rubbing mistakes away.® Mr. Nairne
claimed that his square of “India rubber” (be-
cause the stuff was generally believed to come
from the West Indies® ) would last for several
years. Its actual life perhaps depended on how
often the rubber square was used.

The natural latex was thickened by adding
acid, and Europeans did not know how to make it
liquid again. - In 1763, some Frenchman discover-
ed that a liquid taken from pine trees would make
the rubber liquid, but when it hardened again, it
‘remained sticky and was not very useful for many
purposes. Italians® in 1790 caused.rubber to
become a liquid by placing it in oil, but this was
not good either.® The chemical ether® could
be used also, but it was so expensive that it was said

(16) Here was ... mistakes away: KRR PRERE
BHRPSHBOPNFRE, XIE TS EORE,  (17). the
West Indies [30 west ‘indiz]: FERIERS. (18) Italians
[i'teljonz]: BAFIA(ES). (19) but this was not good
cither: {HRXHRTT, (20) ether ['i:05]: Kk, Z Bk,
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‘only Frederick the Great® was able to afford a
pair of rubber boots made by using ether.

In 1820, a Scottish scientist named Charles
Macintosh found limself with a useless product
from' his factory that made coloring substances.®
This was ‘‘naphtha, and Macintosh wanted to
find a way to use it. He did—to make rubberli-
quid@ It was so much better than other materials
that he began making waterproof cloth. To
guard further against any stickiness, Macintosh
decided to stick two gummed pieces of cloth to-
gether, with the rubber sides inside.® The
result was the “Macintosh” raincoats still well
known today. B

At the time Macintosh was starting in the
rainclothes business, an- ‘- Englishman’ named
"Thotnas Hancéck set up the world’s second .rubber
factory. - (A'factory in Vienna® had been started
in 1811, but it was Harncock’s business that really
began the rubber industry.) Hancock’s factory
produced rubber printing equipment, . shoes, and
articles that were needed in hospitals.  Hancock

(21) Froderick the Great ['fredrik 8o greit]: BBl A %
(1712—1786), & & L H =. (22) In 1820 ... coloring
substances: 1820 £F, H—{UHM AR - X SR WHHERE
REDES RN I H —FEAY™8%, Charles Macintosh
(1766—1843), HMEELEFMEBK,  (23) He did — 1o
make rubber liquid: Ay§iSEIRE)T —FiF RO B IR IOK
4, (24)" with the rubber sides inside: JE## K a—IH
A, (25) Vienna [vi'ena): 4R F|E ),
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also invented a machine that worked in a differ=
ent way than he had expected. It was intended
~ to tear rubber into small bits, but instead, it put

together pieces of rubber into one solid ball that
could be used again! He also learned he could
add various elements to his rubber and thus make
other compounds. :

Americans were familiar with rubber articles,
but only in 1823 did rubber products of a practical
quality become a reality. Thomas C. Wales in-
troduced gum shoes. By 1835, Edwin Chaffee
had established a rubber factory in Roxbury,®
Massachusetts,® a town on the northeast»croas't
of the United States. He began producing large,
square thin pieces of rubber by means of rolls that
pressed the rubber together.

. Chaffee found that, if he mlxed the blaok
carbon made from lampsmoke with the natural
rubber, he could make it liquid with the substance
the French had tried. In only a few years, the
company had increased its value from 30,000
to 300,000 dollars, and, like Hancock’s ‘company
in England, it was making a variety of products.
Orders.came in for all kinds of articles, including
mailbags for the U. s. Post Office. Other com-

(26) ROX‘TUI'Y [mka;’ﬂ] ?ﬁ@ﬂﬁfﬁ. XEHBHS, 4
BHAELE, (27) Massachusetts [maeso'tfuisets]: ZgEs

HEEMNG, HERE).
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