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English Translation

Lesson One

Four Great Inventions (1)

The Compass

During the Warring States Period some 2,000 years ago, natural magnetite was discovered in Chi-
na as useful devices for identifying direction. The ancient Chinese shaped the natural magnetite into a
small, glossy ladle and put it on a smooth, flat plate on the ground, and let it turn freely. When the ladle
stopped moving, the handle would always point to the South. This was the first compass in the world
and the ancient Chinese named it Sinan (meaning south-pointing ladle).

About 1,000 years later, the ancient Chinese invented the “Guide Fish”. The “Guide Fish” was
made of a thin piece of iron figure that looked like a fish. Its length was two cun (approximately 6.66
centimeters) and the width was five fen (approximately 1.65 centimeters). As it had an abdomen that
curved inwards, the “Guide Fish” could float on water like a small boat. The “Guide Fish” was manu-
ally magnetized after being tied to natural magnetite for a while. This caused the iron piece to turn into
a magnet and the “Guide Fish” could identify the North-South direction when placed on the surface of
a bowl of water.

However, the magnetism in the “Guide Fish” was weak and not very effective. The ancient Chi-
nese went on to try to grind a steel needle on a magnetite to transfer its magnetic properties over to the
needle. A few straws of hay were then threaded into the needle and the needle could float on water and
identify directions. Another method was to tie the magnetic needle to a rope in a place where there was
no wind nor draft and let it dangle freely. A plate with directions (North, South, East, and West) writ-
ten on it was placed below the needle. The magnetic needle, with the plate underneath, constituted the
“real” compass. This device was able to identify directions accurately, and it became known as Luo-
pan (meaning compass).

In the 12th century, during the Northern Song Dynasty, the compass was used for sea navigation.
The people depended on it to keep them from getting lost day and night, especially on rainy and foggy
days. Sea navigation became much safer because of this invention.

The compass from China was introduced to Europe at the beginning of the 13th century, during
the Southern Song Dynasty. This contributed greatly to the development of worldwide navigation.
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English Translation

Four Great Inventions (1)

Lesson Two

The Paper Improved by Cai Lun

Before paper was invented, most ancient Chinese used to carve words on bamboo strips.

However, the bamboo strips were heavy and cumbersome, and this made it inconvenient to use. A
report written on bamboo strips by an official would require two strong men to carry to the palace to be
presented to the emperor. Besides bamboo strips, the richer Chinese wrote on silk as well, which was
much lighter and portable. But this form of writing material was too expensive for the ordinary people.
The cost of one pi (approximately 13 meters) of silk was equivalent to 360 kilograms of rice.

During the Western Han Dynasty, people used silk wadding and hemp to produce paper. But this
type of paper was very coarse. It was only later during the Eastern Han Dynasty that Cai Lun made
further contribution to the development of paper. Cai Lun wanted to make a better quality paper
which would be affordable for ordinary folks. He noticed that some people boiled silkworm cocoons
and spread them on mats. They then put the mats into the river before hitting them using sticks. This
caused the cocoons to disintegrate into silk floss. The silk floss would then be torn off from the mat
and there will be a thin, flaky layer of silk left on the mat. After the silk has dried up, the people will
peel it off and use it as a form of writing material.

Although silk flakes could not be produced in large quantity, this method inspired Cai to use tree
bark, bits of ropes, worn-out fishing nets and rags as raw materials for producing paper. He did numer-
ous experiments: boiling various materials into pulp, spreading them onto mats, scraping them into a
thin layer, and drying the layer under the sun. After many experiments, working by trial and error, he
managed to produce the best and ideal paper in the world at that time for it had a smooth surface and
absorbed ink well.

In A.D. 105, Cai reported his great invention to the Han emperor. As the paper was light, inexpen-
sive and good in quality, it was readily accepted by people throughout China.

A few centuries later, this papermaking technique was introduced to the Korean Peninsula, Japan,
India, Arabia and Europe and it revolutionized cultural development around the world.
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