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1 The Development of Rubber

Here is the story of rubber. From the earliest time it
was common knowledge to the Peruvians! that2 when
a cut was made in the outside skin of a rubber tree, a white
liquid like milk came out, and that?2 from this a sticky mass
of rubber might be made. This rubber is soft and wax-
like 3 when warm, 4 so that it is possible to give it any form. 5
The Peruvians made the discovery that6 it was very good
for keeping out the wet. Then in the early part of the eight-
een-hundreds, the Americans made use of 7 it for the first
time. First they made overshoes to keep their feet dry.8
Then came a certain Mr. Mackintosh,® who made coats
of cloth covered with natural rubber.1® From that day
to this!! we have been coating cloth with12 rubber as Mr.
Mackintosh did, and our raincoats are still named after
him. 13

But these first rubber overshoes and raincoats were all
soft and sticky in summer, and hard and unelastic14 in
the winter when it was cold. In fact, they might almost
have been made of wax, only they were a bit stronger.!3
But the rubber we have today 16 is not sticky, but soft and
elastic, though very strong—even in the warmest summer

1




and the coldest winter. There would be no automobiles
such as we have today without it.17 Long before the start
of history, man made the discovery of how to make skins
into good leather.18 But every attempt to make rubber
hard and strong !9 came to nothing.2° The early overshoes
and raincoats were simply not good enough, and their
makers went out of business. 2!

Goodyear2? was living near some of these poor men
and he got to work on this question of making rubber or
“oum™ as the Americans say, hard and strong.?3 Once
started on this work, he was the sort of man who simply
had to go on till he had overcome the trouble.24 First
came the discovery that nitric acid (HNO;) made the
rubber much better,25 and in a short time he was doing a
small business in rubber shoes produced in this way.26

But when things were starting to go well with him,
there came a time when business was bad.27 Even a hun-
dred years back?® they had such times,  After a little,
Goodyear was without money or even food.

But then a strange thing took place.2® A friend of
his, Nicholas Hayward, 3¢ had the idea in his sleep that rub-
ber might be made hard and strong if mixed with sulphur
(S) and puf in the sun.31 Goodyear put this idea to the
test,32 and saw that it did have more or less the desired
effect—though somewhat less than more.33 The only
effect it had was on the outside of the rubber. It is com-
mon knowledge now that the way to make rubber hard
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and strong—to “vulcanise” it, as we say—is by heating it
with sulphur.34 If only Nicholas had had the idea of
a simple oven, in place of the sun, how much less time it
would have taken!35 Goodyear was another four years,
in which things went very badly with him, before he made
the discovery how to vulcanise rubber completely.36
When at last he did it, he had nothing at all.37 Every-
thing of the smallest value had been used to get money,
even his sons’ school-books.

He did well in America, but chance had one more dirty
trick in store for him.38 He went to Paris to put his new
vulcanised rubber3® on view at the Exhibition, and took
with him thousands of pounds for the purpose. But the
money was not enough and he was put into prison for
debt40—not for the first time.

Almost everything we make use of4! in our complex
existence has the same sort of story at the back of it.42
Though they are not all quite such unhappy stories, they
are generally about someone who went on working#43
night and day44 to do something which no other person
so far45 had been able to do.

Notes ¥ B
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Questions m| |

. What used to happen when a Peruvian cut the outside

part of a rubber tree?
What did the Peruvians discover about the usefulness
of rubber?

. What two sorts of things were made from rubber in the

early days?
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Why is a raincoat often called a mackintosh ?
What is leather made from?
Which acid was useful in improving rubber ?

. What did Hayward think of in his sleep?

How is rubber vulcanised ?

Why had Goodyear nothing left when he at last dis-
covered how to vulcanise rubber ?

Why was Goodyear imprisoned in France?




2 Weight on and off the Earth'

We are so used to? our life on the surface of the earth
that it can be quite an effort for our minds to break free
of all the ideas 3 that we take for granted.4 We talk about
“up” and ‘“‘down”, but we know that what is “down’’ for
us is “up” for someone on the other side of the world.S

Because we can feel that things are heavy, we think of
“weight” as being a fixed quality in an object,$ but it is
not really fixed at all. If you could take a one-pound packet
of butter7 4,000 miles out from the earth, it would weigh
only a quarter of a pound.

Why would things weigh only a quarter as much as
they do?8 at the surface of the earth if we took them 4,000
miles out into space ? The reason is this: All objects have
a natural attraction for all other objects; this is called
gravitational attraction.® But this power of attraction
between two objects gets weaker as they get farther apart.
When the butter was at the surface of the earth, it was
4,000 miles from the centre (in other words!? the radius
of the earth is 4,000 miles). When we took the butter
4,000 miles out, it was 8,000 from the centre, which is twice
the distance.!1 '




N,

If you double the distance between two objects, their
gravitational attraction decreases “two times two”.12 If
you treble the distance, it gets nine times weaker (three
times three). If you take it four times as far away, it
gets sixteen times weaker (four times four) and so on.13

So this is one of the first things we need to remem-
ber14: that the weight of an object in space is not the same
as its weight on the surface of the earth.

What about!S the weight of our pound of butter on
the surface of the moon? At that distance the pull of
the earth is about 4,000 times smaller than it is here on the
surface, so we can forget all about the earth-pull onl6
our butter.

On the other hand,!7 on the moon there will be an
attraction between the butter and the moon: but the butter
will weigh only about one-sixth as much as it does on the
earth. This is because the moon is so much smaller than
the earth. The amount of gravitational pull that a body
produces depends onl8 the amount of material in it. A
packet of butter has a gravitational pull of its own; but
this is very small in relation to the pull of something as
large as the moon, or the earth, or the sun.19

Notes T 5
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Questions ia &

. What makes it diﬁiculf for our minds to break free

from ideas connected with living on the surface of the
earth?




