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~without learning ends in danger.” Thinking is mankind’s greatest enjoyment;
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Confucius said, “Learning without thinking leads to confusion; thinking
those who are not determined to cultivate their abilities to think would loss the
very highest pleasure in life. There have been many great thinkers in human
civilization, such as the famous scientist Albert Einstein, who once said, “I think
and think for months and years. Ninety-nine times, the conclusion is false. The
hundredth time [ am right.” It is the power of thinking that has brought about
wisdom and changed the world, or, to be more exact, the world we have created
is a product of our thinking.
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Galileo and the Lamps
fin g S5 KT

In ltaly about three hundred years ago there lived a young man whose name
was Galileo. Like Archimedes he was always thinking and always asking the
reasons for things. He invented the thermometer® and simple forms of the telescope®
and the microscope® . He made many important discoveries in science.

One evening when he was only eighteen years old he was in the cathedral® at
Pisa at about the time the lamps were lighted. The lamps — which burned only oil
in those days — were hung by long rods from the ceiling. When the lamplighter
knocked against them, or the wind blew through the cathedral, they would swing®
back and forth like pendulums® . Galileo noticed this. Then he began to study .
them more closely.

He saw that those which were hung on rods of the same length swung back
and forth, or vibrated?, in the same length of time. Those that were on the
shorter rods vibrated much faster than those on the longer rods. As Galileo
watched them swinging to and fro he became much interested. Millions of people
had seen lamps moving in this same way, but not one had ever thought of
discovering any useful fact connected with the phenomenon.

When Galileo went to his room he began to experiment. He took a number of
cords® of different lengths and hung them from the ceiling. To the free end of each
cord he fastened a weight. Then he set all to swinging back and forth, like the
lamps in the cathedral. Each cord was a pendulum, just as each rod had been.

He found after long study that when a cord was 39 1/10 inches long, it
vibrated just sixty times in a minute. A cord one fourth as long vibrated just twice
as fast, or once every half second. To vibrate three times as fast, or once in
every third part of a second, the cord had to be only one ninth of 39 1/10 inches in
length. By experimenting in various ways Galileo at last discovered how to attach
pendulums to timepieces® as we have them now.

Thus, to the swinging lamps in the cathedral, and to Galileo’s habit of thinking
and inquiring®, the world owes one of the commonest and most useful of
inventions — the pendulum clock.

You can make a pendulum for yourself with a cord and a weight of any kind.
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Instructions from the most Successful People

You can experiment with it if you wish; and perhaps you can find out how long a
pendulum must be to vibrate once in two seconds.

1. AR

@ thermometer /6a'momita(r)/ n. & +t, 4Rt
@ telescope /'teliskoup/ n. # iz 4

® microscope /'maikraskoup/ n. 2444

@ cathedral /ko'i:dral/ n. Xk # %

® swing /swin/ v. %4, 423, W4E, % 0. KT, BT, 125
® pendulums /'pendjulom/ n. 4P3%, 3%4s

@ vibrate /vai'breit/ v. (&) #&3h, (&) P32
cord /kod/ n. %%

© timepiece /'taimpiis/ n. B-4F, jE4p

@ inquire /in'kwais/ v. #9, F8, &%

2. KRS

@ they would swing back and forth like pendulums. X 4T 2 f& IR —
F [F42 %) . back and forth, BHKRFKMEEH, XEH, 5 to and fro B 3, ix
MEE R — 3RO, &I and & “xHARHT, flin, Rk HAEH
FRHRATHHBEREHAT WE X, EXEFY “RTFLMHE”, EHEEFH
rain or shine , —FHEHAFHE T4,

@ to the swinging lamps in the cathedral, and to Galileo’s habit of
thinking and inquiring. the world owes one of the commonest and most useful
of inventions — the pendulum clock. % & F k% % B G L F W T, %L H
A EREREREERE NI B, RIONERLST —BRBE L. W
HRBRA——8 4. 488537 4 4 2 owe... to..., EHIFHETF, V3 7
T. Flaw.

I owe my success to your assistance. # B & o 13 3 F 5t % By . 47 o Y
“to. " ETHE, HEWRMEIEL, BHELEL.
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