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Historical Development of Wire Rope Technologies
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M Abstract

It is said that application of modern wire ropes dates from 1834 when a German mining engineer produced
ropes by twisting iron wires together using tools and used the resulting ropes in the mining of metal ores.
Competitive edges such as strength aspects and other features of these wire ropes over conventional hemp ropes
was confirmed. Since then, elementary technologies such as manufacturing methods and manufacturing facilities
have been established and developed.

In Japan, rope production was started in 1866 at Yokosuka Iron Works, where textile ropes were manufactured
for ropes of warships owned by Japan's feudal government. In 1887, a manufacturer was established and started
production of textile ropes. In 1897, they expanded their business operations to wire rope projects. At that time,
normal 6 X 7 and 6 X 19 ordinary lay ropes (cross lay) having simple composition were used at shipyards and
coal mines. Subsequently, manufacturing technologies for Lang’ s lay wire ropes, flat type ropes, parallel lay wire
ropes, and others were established one after another. In 1911, one manufacturer in the Kanto region and in 1918,
two manufacturers in the Kansai region started wire rope production. Thereafter, wire rope manufacturers were
established successively, mostly in the Kansai region.

This paper summarizes chronologically how wire ropes came to be involved in society and various industries
along with development of elementary technologies in Japan and the sequential systematization of wire rope
technologies. The scope of the research covers technologies from the start of wire rope production in 1897 up
through the 1980s, to around 1990 for wire rods.

Almost all technologies were imported from abroad, and no data or literature describing the status at the time are
available. Technical development was made through investigation of imported goods, repeated experiments, and
trial production. Items presumed to have contributed very much to development are the creation and advancement
of cemented carbide dies, rope analyses, establishment of foundations of design, and high-tensile-strength steel
wires.

According to the conventional technology, cast iron wire drawing dies were used for wire drawing of element
wires. Meanwhile, development of cemented carbide dies improved quality and productivity markedly. Theoretical
foundations for rope analyses and rope design were established, thereby contributing greatly to the improvement
of quality and efficiency. High-tensile strength steel wires were realized by the technical development of wire rods
and wire drawing processing, and their influences on suspension bridge cables and steel cords are remarkable.
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