Writing Paper
The word paper comes from the ancient Egyptian writing material called papyrus, which was woven from
papyrus plants. In China, documents were ordinarily written on bamboo, making them very heavy and
awkward to transport. Silk was sometimes used, but was normally too expensive to consider. Indeed, most
of the above materials were rare and costly.
While the Chinese court official Cai Lun is widely regarded to have first described the modern method of
papermaking (inspired from wasps and bees) from wood pulp in AD 105, the 2006 discovery of
specimens bearing written characters in north-west China's Gansu province suggest that paper was in use
by the ancient Chinese military more than 100 years before Cai in 8 BCE [1]. Archeologically however,
true paper without writing has been excavated in China dating from the 2nd-century BCE. Paper is
considered to be one of the Four Great Inventions of Ancient China. It spread slowly outside of China;
other East Asian cultures, even after seeing paper, could not figure out how to make it themselves.
Instruction in the manufacturing process was required, and the Chinese were reluctant to share their
secrets. The technology was first transferred to Korea in 604 and then imported to Japan by a Buddhist
priest, Dam Jing from Goguryeo, around 610, where fibres (called bast) from the mulberry tree were used.
Some historians speculate that paper was the key element in global cultural advancement. According to
this theory, Chinese culture was less developed than the West in ancient times prior to the Han Dynasty
because bamboo, while abundant, was a clumsier writing material than papyrus; Chinese culture advanced
during the Han Dynasty and preceding centuries due to the invention of paper; and Europe advanced
during the Renaissance due to the introduction of paper and the printing press.

Bicycle Chain
A bicycle chain is a chain that transfers power from the pedals to the drive-wheel of a bicycle thus
propelling it.
It was introduced in China around the year 976 AD, as a way to keep riders from losing control of the
rides on steep declines. The bicycle chain did not appear in Europe until 1770.
Originally developed by Chang Ssu-Hsün for mechanical clocks, the inventor later applied the same
technology to bicycles, which were originally powered by moving the feet along the ground without the
use of pedals or a chain. Chang Ssu-Hsün’s application allowed riders to slow or speed their movement
based on the difficulty of the terrain. He added pedals to the chain system to achieve this purpose.

Match
A match is a consumable artifact for producing fire under controlled circumstances on demand. They are
readily available, being sold in tobacconists and other shops. Matches are rarely sold singularly; they are sold in
multiples, packaged in either match boxes or in matchbooks. A match is typically a wooden stick (usually sold
in match boxes) or stiff paper stick (usually sold in matchbooks) coated at one end with a material, the match
head, often containing the element phosphorus, that will ignite from the heat of friction if rubbed ("struck")
against a suitable surface.
There are two main types of matches: safety matches, which can only be struck against a specially-prepared
surface, and strike-anywhere matches, for which any sufficiently rough surface can be used.
History of the term
Historically, the term match referred to lengths of cord, or later cambric, impregnated with chemicals, and
allowed to burn continuously.[1] These were used to light fires and set off guns and cannon. Such matches were
characterised by their burning speed, e.g. quick match and slow match; depending on their formulation, they
could provide burning rates of between, typically, 4 milliseconds and 15 seconds per centimetre. The modern
equivalent of this sort of match is the simple fuse, still used in pyrotechnics to obtain a controlled time delay
before ignition. The original meaning of the word still persists in some pyrotechnics terms, e.g. black match, a
black powder-impregnated fuse, or Bengal matches, a type of firework producing a relatively long-burning,
coloured flame. When friction matches were developed, however, they eventually came to be the dominant
meaning of the term.
History of the modern match
A predecessor of the match, small sticks of pinewood impregnated with sulfur, was developed in China in 577.
The first modern, self-igniting match was invented in 1805 by K. Chancel, assistant to Professor L. J. Thénard
of Paris. The head of the match consisted of a mixture of potassium chlorate, sulphur, sugar, and rubber. They
were ignited by dipping the tip of the match in a small asbestos bottle filled with sulfuric acid. This kind of
match was quite expensive and its usage was dangerous, so Chancel's matches never gained much popularity.

Rudder
Until Europeans adopted the rudder from the Chinese, Western ships had to make do with steering oars. This
meant that long voyages of discovery by Europeans were impossible. The famous voyages of Christopher
Columbus, Vasco da Gama, and others of their time were only made possible by the adoption of Chinese
nautical technology. The oldest Western evidence for rudders is found in church carvings of about the year
1180. This is within a few years of the first European evidence for the ship's compass. Rudders and compasses
thus seem to have reached Europe at about the same time, which is hardly surprising, since they were so closely
associated. The rudder enables one to steer a ship properly, and the compass helped one to decide where to steer
it. The world's oldest representation of a rudder may be seen in Plate 136. This is a pottery model of a Chinese
ship excavated from a tomb dated to the first century AD. The model is about one foot ten inches long, and its
rope slinging tackle has long since rotted away. But a slung axial rudder may clearly be seen. (A slung rudder is
one which can be raised and lowered by rope tackle or chains; when entering shallows, it is often desirable to
pull the rudder up so that it will not be snapped off.) Chinese seagoing rudders grew to many times the size of a
man. Huge ships with enormous rudders were used on the Chinese voyages of discovery which preceded the
European ones. The Chinese sailed round the Cape of Good Hope in the opposite direction to that taken by the
Europeans and at an earlier time. They were also first to discover Australia, landing at the site now called Port
Darwin. Chinese trade with the Philippines and Indonesia was common; and trade with the eastern coast of
Africa was so extensive that pieces of broken Chinese porcelain are to be found scattered all up and down the
beaches of Tanzania and Mozambique, dating back for centuries. The Chinese also made voyages to the
American continents, though it is questionable whether they were return voyages. Many Asian influences have
been identified in ancient America by Needham and others. But the Chinese who arrived were quite possibly
stranded, unable to return home, owing to the greater difficulty of sailing westwards across the Pacific. Another
traditional Chinese invention was the 'fenestrated rudder', which is simply a rudder with holes made in it. The
Chinese soon discovered that while easing the task of turning the rudder through the water, the holes did not
appreciably diminish its steering function. However, it was not until 1901 that fenestrated rudders were
introduced to the West. Until that time, a coal-fired torpedo boat traveling at 30 knots was unable to turn its
rudder at speed. Fenestration made this possible.
The earliest rudders in China were what is called 'balanced' rudders. This means that part of the blade projected
in front of the post. Such rudders are easier to use, but Europeans did not adopt them until the nineteenth
century. One of the earliest ships to use such a rudder was the Great Britain of 1843. The British were in the
forefront when it came to adopting Chinese inventions for naval use, with this as well as the square-pallet chain
pump as a bilge pump and watertight compartments in hulls. It is no exaggeration to say that the superiority of
the British Navy was to a large extent due to its readiness to adopt Chinese inventions more rapidly than other
European powers.
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