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A History of Japanese Industrial Robotics
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W Abstract
This paper reports how Japanese industrial robots ( specifically robots used in manufacturing environment)
were born and grown up.

Indeed the concept of industrial robots was created in U.S, but the evolution into industrial products in the real
world was accomplished in Japan. The author attributes Japanese success to smooth acceptance of the concept
of robots by Japanese society which stems from cultural, mental and social heritage of the nation.

It keeps track of the history of Japanese industrial robots, describing how a primitive “programmable article
transfer” device has transformed into a highly sophisticated automaton by introducing new technologies like
microelectronics, servo-drives, motion controls, modern control theory, sensor technology, human-machine inter-
face, information technology and others.

It emphasizes that the advent of microelectronics is above all the key issue of the process.

It provides a list of milestone products in the history identifying where and how the legacy achievements are
preserved now.

Finally it offers a suggestion for the future direction of Japanese robotics.

Yoshihiro Kusuda
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History of Power Transformers in Japan and Description of Historical materials
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M Abstract
The first transformer products manufactured in Japan were made in 1893. In this paper, the processes of
developing power transformers in Japan are divided into three periods.

1. From imitation to domestication of power transformer technologies: 1893-1945
Japanese power transformer technologies started by imitating foreign ones, and then were further devel-
oped on the basis of technical collaboration with foreign manufacturers in its early stage. By the 1920s the
industry had assimilated those technologies and was able to stand on its own technologies. In the 1930s Japan
caught up with the technologies of top-level countries.

2. Outgrowing imported technologies: 1945-1975

In the period of reconstruction after the world war, Japan revived technical collaboration on power trans-
former technology with foreign countries and aggressively introduced newly developed techniques acquired
from these top-level countries. The Japanese economy and the demand for electric power expanded rapidly in
1960s, so an increased MVA level of transformers was achieved at almost the same time as foreign countries.
In this period, 500kV transformers also were developed. Leakage flux problems are serious problems for large
power transformers. Japan's makers had to solve these problems for themselves without any technical support
from foreign countries because they developed large transformers at almost the same time as other countries.
Additionally, they encountered problems with extra-high voltage. Japan's makers had a hard time developing
a partial discharge test; this test was newly required for development of the 500kV transformer. Ten years
were required to solve this problem. However, overcoming these problems lead to a change in foreign coun-
tries attitude regarding the quality of Japanese workers.

3. Growth of domestic technologies: 1975-now

Insulation breakdown problems in 500kV transformers are caused by static electricity between insulating oil,
circulated for cooling the core and coils of transformers, and their solid insulation. Lessons Japanese manufactur-
ers learned in solving these problems produced good results that aided them in developing original transformer
technologies. For example, development of the UHV transformer and its insulation technologies overcame
Japan's severe limitation in railway-transport as compared with that of European countries or the USA. Another
example is development ahead of the rest of the world of the practical use of large capacity gas-insulated trans-
formers. Development of these technologies was achieved from basic research and steady testing.

Toshiyuki Yanari
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The Systematization of Technology on Large Oil Tanker in Japan since 1945
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M Abstract

After World War (since 1945), Japan Shipbuilding Industry strongly desired to turn to merchant vessel, the
industry, government and professor jointly promoted to investigate and develop welding technique including
welding machine for joint welding of large steel fabricated vessel. Around 15 years World War (around 1960),
Japanese shipbuilding technology etc. reached same technological level of western shipbuilding. World economy
expanded rapidly and remarkably after 1965 and the large oil tanker increased to support expand oil trade. The
new demand oil tanker is not number of vessel but larger, Japan Shipbuilding Industry has widely developed
building technique and newly constructed large building dock. The share of new tonnage was almost half
amount of world new tonnage during 20 years. The tanker market business has changed to less fuel and up to
300,000 dead weight due to oil crisis (1973, 1979). Several oil flow accidents, the International Maritime
Organization (IMO) has double hull structure for oil tanker.
Newly developed technology to build ultra size crude oil carriers are in this paper. In addition work of technical

those tankers have been to clarify the technological process and to nominate permanent storage.
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The History of the Developmental Process of Television Technology in Japan and the Preservation of Examples

EE} E* Akio Yoshino
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W Abstract

This report traces the history of the developmental process of television technology in Japan, especially the
television receiver. This period is considered by dividing it into three parts.
The development of television was started in Japan in 1923. At the time, the main components of television were
mechanical, however, a group headed by Takayanagi began research on a fully electronic device prior to other
researchers in the world. By the time of the Tokyo Olympic Games, that were to be held in 1940, but which
were cancelled because of the war in Europe, Japan's television technology had reached the highest- level in the
world, and a television system with 441 scanning lines had been achieved. During this period, the cathode-ray-
tube (CRT) and its peripheral circuits and the video signal transfer circuit were created, these are the funda-
mental technology of today's television .

In the ten-year period of around the end of WWII, Japanese engineers could not continue television research

because stringent restrictions and prohibition by the U.S. Army. After this ten-year period with no development,
they began television research again, and almost simultaneously, standard television broadcasts were begun for
the first time in our country in 1953. This was made possible by the technological know-how cultivated during
prewar days and the introduction of technological know-how from the U.S. Color broadcasts were also started in
1960, seven years later.
Commercial sales of television receivers began at the same time that broadcasts started. The early color televi-
sion receiver's picture was too dark, and further development was aimed at improving the CRT's luminosity.
Sufficient brightness was achieved by developing a fluorescent substance and a black matrix that were applied
in the CRT.

During the period from the 1960s to the 1970s, transistors and ICs were developed, and the television industry of
Japan struggled to replace vacuum tubes with these smaller elements. This required much effort, time, and
money. Owing to this effort, the industry achieved superior product performance and reliability, lower cost, and
higher productivity, and surpassed the U. S. television industry. As a result, they achieved the status of number
one in the world.

The television environment changed bordering on the 1980s, progress was achieved in sophistication, higher-def-
inition, and bigger screens for the television receiver. Moreover, regarding broadcasting format, this period saw
the beginning of multiplex broadcasting, teletext, and satellite broadcasting. In addition, Extended Definition TV
(EDTV) and a new system, Hi-Vision, were further developed with technology from Japan.
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History of Power Transformers in Japan and
Description of Related Historical Materials

Toshiyuki Yanari

m Abstract

The development history of transformer technology in Japan can be divided into three eras.

The first era, “from copying to domestic production” dates from the start of transformer production in 1893
through to the post-war era. Japanese technology started out being manufactured based on copies of overseas
technology or produced through licenced technology contracts. By the 1920s, Japan had absorbed these
technologies and grown to the point of becoming almost independent in its technology production; in the
1930s, Japan caught up to the level of technology that was available in the leading countries.

The next era, “breaking away from overseas technology” extends from the post-war era through to the
mid-1970s. Japan’s post-war rebuild period was a time of revitalising its technical cooperation with other
countries and actively introducing new technology from overseas. This was followed by the economic boom
and a growing demand for electricity, which led to the achievement of high-capacity technology at almost
the same level as the technology available overseas, as well as the achievement of higher voltage 500kV
transformers. High capacity is accompanied by the issue of flux leakage. Overseas technology offered no
solutions to this issue, since Japan had reached almost the same level of technology as that which was
available overseas; Japan had to solve the problem for itself. There was also the issue of countermeasures for
the newly-introduced partial discharge testing for high voltage; this took ten years to solve. These solutions
proved to be the trump card in revolutionising manufacturers’ awareness of quality issues, bringing Japan to

the forefront of other countries in terms of problem-solving.

The third and final era, “development of independent technology”, dates from the late 1970s through to the
present day. Frictional static electricity generated between insulators and transformer oil, used as a coolant in
the 500kV transformer since 1972, caused flow electrification, leading to dielectric breakdown. The lessons
learned while attempting to solve this issue proved very useful in later development of independent
technology in Japan. Specific examples include the development of UHV transformers and UHV insulation
technology within a far more limited scope of freight transport than other countries and the successful
development of the world’s first high-capacity gas-insulated transformer. These achievements were made by
taking development back to the basics and down-to-earth validation. The new style of
disassembled-for-transport transformer, which came about out of the very limited transportation conditions
and the demand for high product reliability, was superior to the existing partition type transformers both in

cost and in function and was expected to become widely adopted.

Survey Reports on the Systemization of Technologies; No. 4, March 2004
National Museum of Nature and Science, Japan
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