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A History of Japanese Industrial Robotics
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B 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 interface, 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

Contents

1.1xcoHiz 3
2. EX¥RoRy FOEWZILE L. 4
3. EZEROARy FOTRK L. 8
4 BAROORy FEXE - BHifOXRRBE ... .. 16
5 EXERAORY FOREORMIEERE ... .. 32
6 . EEAOARY FEABOBARE 0 ... 40
7.8 L. 45
EHzm—= 0 .. 46

EIRFEYE BNORRELRERE F4&



BENREERBINERDRRILAE

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
developed 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
transformer 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, b500kV 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 countries’
attitude regarding the quality of Japanese workers
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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 manufacturers 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 transformers. Development of

these technologies was achieved from basic research and steady testing
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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

5 EX
Akio Yoshino

T L EHMN OO TT L BRI W TR E 321201 TE OB R &l - 7=,

HARDT L EBRIT1923FICA X — b L, BATOBRBMICRE o7 L ez e s g Tirun, =4
BEROZOENRE, ©F HMESARERESE, 5007 L OB &2 aliE L,

ZLIDHILA Y By 7 ) IZIAF T, e LTEHROE RO L~ T 41K FXDT LE T AT 4
% ST SH T,

FILOFEDBIRZE A &/ T, BRATICES » 72 Bt & K E 25 OFHFE A LV | 19533k [E THI6b CTHEAEfik %
ZRMG L. ZOTEZRDI60FEIZ A T — kb A ¥ — h S8/,

HOEBRARRIE 6 7 L BB O LB ME ST, MWD I T —ZBEEOTEITR N2 & T, %8

BEoEEm L2 B L CHENED b, BEEORRE, 77 v 7~ ) v 7 2AEORFBICEY +07l 5 X
272 o7,
1960422 H19T0FARIZDNT T, b T P A Z{RITHE < ICLICREMRIICEL Y e & 70 D, 2 O P8R iz %t
T ORI ALY, BAROT L e B, 7 L EFERIIMRER, =& hE, EENE, FEEORE
NCTKREZ BN LR E OV EZES FE Db, FLINCXYVEEOETHSTZT L EEZ, 1RIZ1IA
DFDEL PG LT,

1980 A BICT L EZBCES BRENELL L, T Ve BHIT T A7 a1k . TEEE(L) . [TKEHE
b BERLT-, 22N E TOFEITE A EBILD 2o it b F L ERE, XTLEME, #HE
HBOENHGEZBRM L. S DICEMNALZILVEDTV, A B2 a O FE HAROHM T L. 16 : 908
LW DR 2 7,

BT L BN 19844E 1T 516 5208 L CMUSEZSBRSE &4, 1990451272 D &g BV 3 Vb D Z BN &
B RgA b STz,
1990FERAZ AT 72 W R DT ¥ Z WALHERE L, 1996412 H AR CRWYIOT ¥ X2 )V ikE s mfE 2 2 v CRAs
STz, BST P Z LIED 20004 1 C ARk 2 Bl L, 20034E 213 57 20 # Lk B AR 1T 5657 HBS/CS/ # 5
NI T ST,

m 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 fundamental 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.
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Commercial sales of television receivers began at the same time that broadcasts started. The early
color television 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—definition, 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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