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tions Statellite and Its Main Fixed Earth Station

KBRS LBREE OS] RE, FBHEEREE S HE This medium-capacity experimental geostationary communications
satellite project was conceived in 1972 by Japan’s Ministry of Posts

LFHIIRERRIC L o TRE WA BIRAE TS 20 and Telecommunications and was put into effect by the Space
. g . Activities Commission.
ERRFHFRREIIC & > ARSI ATE WUELOBRE The cover shows an artist’s representation of thesatellite, developed

- P " - " . by the National Space Development Agency of Japan, as it would
) ¢, BEEERMIANESXHOXBERFEHASHE (CS agpear in orbit, arl:l)d the mainpﬁxed earth s}t,ation, which combines
an operation and control capability, located at the Kashima Branch
ER) THB, BHISBESA» bBEFETR S ARERETHEALE of the Ministry’s Radio Research Laboratories. Tests have been in
progress since May 1978, by the Ministry’s Radio Research Labo-

FHEESBEEWENIC L » CEBERSTHLI TV S, ratories and the Yokosuka Electrical Communication Laboratory

of the Nippon Telegraph and Telephone Public Corporation.
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Abstracts

Mitsubishi Denki Giho: Vol. 52, No, 12, pp. 879~83 (1978) i .
Earth-Station Terminals for an Experimental Medium-Capacity
Broadcasting Satellite

by Yoshihire Konishi, Sakari Hoshina, Michikiyo Takahashi, Shozo Nishimura
& Akira Amano

Japan’s first experimental broadcasting satellite was launched in April
1978 and is operating satisfactorily in orbit. Development and installa-
tion of earth-station terminals for experiments in color TV transmission
have also been completed. A testing program is now being carried out
aimed at commercialization of a system for satellite broadcasting using
the 14/12GHz band.

The article describes the prototype system, focusing on the earth-
station terminals, for which Mitsubishi Electric is responsible.

Mitsubishi Denki Giho: Vol. 52, No. 12, pp. 857~59 (1978)
Artificial Satellites and Their Associated Systems

by Takehiko Yoshida & Mutsuo Ogata

The article presents an outline of the many Japanese satellites launched
during fiscal 1977, along with various associated systems. It reviews
Mitsubishi Electric’s past record in the areas of satellites, tracking and
control, and earth stations for satellite communications, and summarizes
the situation at present.

Mention is also made of international trends, of Japan’s planning in
space development, and of noteworthy aspects of Mitsubishi Electric’s
technological participation, in order to provide an introduction to the
other featured papers in this issue.

Mitsubishi Denki Giho: Vol, 52, No. 12, pp. 884~87 (1978)
A Three-Axis Satellite-Attitude-Control System Using Wheels

by Kazuo Tsuchiya, Shiro Hagihara & Noboru Wakasugi

In considering three-axis attitude-control systems that make use of
systems of wheels, the various possible wheel configurations were clas-
sified into four groups on the basis of their mechanical properties. The
control characteristics of each configuration were then clarified by
means of analysis and simulation of their dynamic characteristics. The
article also describes the principle and features of a typical system—that
for wheel unloading.

Mitsubishi Denki Giho: Vol. 52, No. 12, pp. 860~63 (1978)
The Ume-2 lonosphere-Sounding Satellite

by Joji Tabata, Akira Takahira, Moriyoshi Minowa, Kodo Nitta & Yoshio Higashino

As a backup to the Ume satellite, which broke off commumication with
the earth a month after its launch in 1976, the Ume-2 was launched on
Feb. 16, 1978 and is operating satisfactorily. The article describes and
evaluates the improvements made on the basis of flight data from the
Ume, with emphasis on system design. It is hoped that this information
on Japan’s first practical medium-to-high-altitude satellite will be useful
in the design, testing and operation of subsequent satellites.

Mitsubishi Denki Giho: Vol. 52, No. 12, pp. 891~95 (1978)
A High-Power CO, Laser for Material Processing

by Akio Nagai, Haruhiko Nagai, Kazuhira Mori, Masahiko Maruyama
& Shigeru Takagi

There has been a need in material processing for a CO, laser device
having an output of 1kW or more. Now a 1.5kW laser has been
developed and commercialized, which, in a complete departure from
conventional glass-tube construction, applies the high-gas-pressure,
hermetically sealed method.

The article describes the features, construction and performance of
the new laser, and presents a guide to its applications in cutting, welding
and surface heat-treatment.

Mitsubishi Denki Giho: Vol. 52, No. 12, pp. 864~69 (1978)
A Medium-Capacity Communications Satellite
for Experimental Purposes

by Yoshitaka Kurihara. Hiranobu Okamoto. Yoshihisa Kido, Mutsuo Ogata
& Takeshi Yamada

The medium-capacity experimental Sakura, Japan’s first geostationary
communications satellite, has scored a world first in carrying a
transponder. This project is distinguished by the high technological
sophistication of the mission equipment carried, as well as by the large
numbers of organizations, including those from the U.S.A., that
participated directly. The article discusses the process of developing
the satellite itself, its composition and launch base tasks, as well as
postlaunch maneuvers and the operation and control software that
supported them.

Mitsubishi Denki Giho: Vol. 52, No. 12, pp. 896~900 (1978)
The Human-Engineering and Design Considerations in
Equipment for a Utility Load-Dispatching Center

by Tsunehisa Fujita, Hiroaki Yamaguchi, Keisuke Tanaka, Shin Murota
& Tsutomu Suyama

This system for the Kansai Electric Power Co., is capable of carrying
out all the operational functions of a load-dispatching center, including
dispatching by load-dispatching and multidirective telephones, auto-
matic operation of the automatic load-dispatching system, operation
of controllers for the setting of power output operational referrents,
operation of load-information services and meteorological observation
equipment utilizing an automatic telephone exchange, and operation
of various types of metering panels. The article outlines the system,
emphasizing human-engineering and design considerations.

Mitsubishi Denki Giho: Vol. 52, No, 12, pp. 870~74 (1978)
The Main Fixed Earth Station for a Communications Satellite,
and the Antenna for the Main Station of a Broadcasting Satellite

by Ken'ichi Tsukamoto, Makoto Kajikawa, Koichi Ishii, Sumio Mochizuki
& Akira Okano

The main station for a communications satellite (CS), and the main
station antenna for a broadcasting satellite, both launched during
fiscal 1977, are in normal operation with the objective of developing the
new area of satellite communications and broadcasting in the 20~
30GHz band. The CS main station also incorporates all equipment
necessary for satellite operation and control. Performance obtained
during the initial stages of CS operation has shown that all equipment
meets the relevant specifications.

Mitsubishi Denki Giho: Vol. 52, No. 12, pp. 901~04 (1978)
A PCM Recorder with a Rotating Head, Employing Home
VTR Hardware

by Makoto Sakai, Masayuki Ishida, Seiki Nishi, Naohiro Tomikawa
& Yoshinobu Ishida

Pulse-code-modulation stereo tape recorders using home-use video-tape
recorder hardware have conventionally used a method such as average-
value interpolation or prior-value holding to counter errors in the con-
tinuous VTR signal. Reliance on these measures alone, however, gives
rise to distracting correction noise when signals are of high frequency.
To remedy this, an experimental recorder has been developed that
achieves excellent results using a method in which signal errors are
detected and corrected. The article reports on the results of considera-
tions of code-error correction in home VTRs, and describes the struc-
ture ?;lf’ and the results of measurements obtained from, the prototype
recorder.

Mitsubishi Denki Giho: Vol. 52. No. 12, pp. 875~78 (1978)

The Cassegrain Antenna for a 20/30GHz-Band Communications
System

by Masaaki Shinji, Tadashi Takano, Seibei Tachikawa, Moto’'o Mizusawa
& Shin’ichi Betsudan

The article describes the conditions to be considered in the design of a
Cassegrain antenna for a 20/30GHz earth station, developed as part of a
study for a medium-capacity domestic satellite communications system
for Japan. The design features, the results of the manufacture of a pro-
totype, and the results of performance tests are also presented. It has
been possible to develop an antenna suitable for installation on the roof
of city terminal buildings, and with a wide-angle radiation-pattern
directionality that largely satisfies CCIR recommendations for these
frequencies.
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Abstracts

Mitsubishi Denki Giho: Vol, 52. No. 12, pp. 915~19 (1978)
Static Electrification of Liquids in Large Power Transformers

by Hisao Kan, Yoshikazu Miura, Tsugio Watanabe, Toshitsugu Ishii & Tohei Nitta

As a result of concentrated efforts toward improvement in the reliability
of large, high-voltage power transformers, it has become clear that there
is a necessity to study the static electrification of liquids as one of the
problems associated with insulation. The phenomenon of static elec-
trification occurs through the flow of oil inside the transformer, the
insulating paper taking a negative, and the oil a positive, charge. This
is a new problem in transformers, and the article discusses the features,
the main causative factors, and the mechanism of this phenomenon.

Mitsubishi Denki Giho: Vol. 52, No. 12, pp. 905~09 (1978)
Low-Noise and High-Power GaAs FETs

by Shigeru Mitsui, Takashi Ishii, Mutsuyuki Otsubo & Masaaki Nakatani

The article introduces GaAs low-noise, and medium- and high-power
FETs that have been developed and commercialized by Mitsubishi
Electric. Among the cutstanding characteristics of these devices are: a
noise figure << 1dB and associated gain (G,) => 13dB at 4GHz for the
low-noise FET; (Piap) = 200mW and gain = 8dB at 12GHz for the
medium-power FET'; and a saturation power (Pgy) of 7W at 6GHz,
5W at 8GHz, and 3W at 10.5GHz for the high-power FET. Field per-
formance shows a reliability of 400TFit or better.

Mitsubishi Denki Giho: Vol. 25, No. 12, pp. 920~24 (1978)
Three-Phase-Enclosure Gas-insulated Substations

by Ichiro Sakon, Yoshiharu Takeuchi, Hisao Tanaka, Tomohiro Marutani
& Harumi Niwa

In the 10 years since the first installation of gas-insulated substations
the GIS has become an everyday feature of substation planning and
design. Now, in an effort to combine the features of the tried-and-true
GIS with even better system compactness and reliability, Mitsubishi
Electric has developed a series of three-phase GISs in a single enclosure,
rated from 72 to 204kV. The article describes this apparatus. Since the
new apparatus represents a 60%, saving in installation space over the
earlier single-phase-enclosure (isolated-phase) type, it is expected to
form the mainstream in these voltage classes.

Mitsubishi Denki Giho: Vol. 52, No. 12, pp. 910~14 (1978)

The Development of a Method for Analyzing Cured Epoxy
Resin

by Isamu Karino, Takashi Imamura & Junzo Enomoto

Cured epoxy resin, widely used as an insulating material for electrical
apparatus, is a three-dimensional high polymer, and hence insoluble
and infusible. It has therefore been extremely difficult to obtain a clear
picture of its composition.

The article describes the development of a method of analyzing the
composition of cured epoxy resin through a combination of pyrolysis
gas chromatography and conventional analytical techniques, applied
to such substances as modifiers, cycloaliphatic resins and imidazole
curing agents, which have been particularly resistant to compositional
analysis.
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