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Abstracts

Mitsubishi Denki Giho: Vol. 56, No. 7, pp. 26~30 (1982)

10-Meter-Diameter Antennas for a 5-Element Synthesis
Telescope

by Masato Ishiguro, Shin’ichi Betsudan, Eishiro Kawamura, Masanori Masuda
& Takashi Ebisui

The article describes the features, design, and results of the 10-meter-
diameter antennas produced for a 5-element synthesis telescope
delivered to the Tokyo Astronomical Obervatory. The antenna
elements are intended for the 22GHz and 115GHz bands, and feature
highly accurate reflector profiles and mechanical precision. Varia-
tions of mechanical dimensions due to elevation-angle rotation werc
observed at 22GHz, and a phase stability of 2.5 degrees RMS was
established for the five antennas. Two-dimensional radiation patterns
measured at 115GHz were found to coincide with a theoretical
analysis embodying the error distribution over the main reflector.

Mitsubishi Denki Giho: Vol. 56, No, 7. pp. 6~11 (1982)
Facilities at the Nobeyama Radio Observatory

by Kenji Akabane, Masaki Morimoto, Seibei Tachikawa, Moto Mizusawa
& Kenzo Tsukada

A large-scale radio telescope has been installed at the Nobeyama
Radio Observatory. The telescope is intended for observations in
the centimeter- and millimeter-wave ranges, and consists of a 45-
meter-diameter radio telescope, a 10-meter, 5-element, synthesis
telescope, receiving system, data processor, control system, and shared
facilities. It observes the properties of electromagnetic radiation from
celestial bodies or cosmic materials, or attributable to celestial
phenomena. The article presents a brief description of the telescope,
its major functions, specifications, and features.

Mitsubishi Denki Giho: Vol. 56, No. 7, pp. 31~35 (1982)
CFRP Surface Panels for Radio Telescopes

by Takashi Tajima, Eiji Odan, Kunihiko Murayama, Kozo Shimamoto
& Ichiro Takahashi

The reflector surface panels for a 45-meter-diameter radio telescope
must meet the necessarily high standards of reflector profile accuracy,
electrical performance characteristics, light weight, and resistance
to outdoor environmental changes. These surface panels, developed
by Mitsubishi Electric, have a sandwich structure with an aluminum
honeycomb between two carbon-fiber-reinforced plastic laminates.
An RF reflecting surface is used, and a protective surface coating.
The article introduces the production technology for the panels,
with an evaluation of their durability as established by acceleration
tests that simulate the environmental conditions where they are to be
installed.

Mitsubishi Denki Giho: Vol. 56, No. 7, pp. 12~16 (1982)
A 45-Meter Radio Telescope

by Kenji Akabane, Takashi Katagi, Koichi Ishii, Yukihiko Takisawa
& Yoshimasa Ogata

This 45-meter-diameter radio telescope is intended for observation
of celestial bodies over a broad range of microwave and millimeter
wavelengths. The telescope was subject to very rigorous requirements
for sophisticated functions and high performance in order to achieve
highly accurate observations in the millimeter range. It uses a
modified Gregorian system in which observations can be performed
both at the primary focus and the Coudé focus, thus expanding its
range of applications. The necessary functions and performance have
been fully assured by the use of homologous design methods for the
main reflector and by using highly accurate fabrication techniques
for the antenna panels.

Mitsubishi Denki Giho: Vol. 56, No. 7, pp. 39~43 (1982)

The Development of a Failed-Fuel Detection and Location
Device for the “Joyo”” Experimental Fast-Breeder Reactor

by Akira Doi, Tetsuya Kojiro, Jun Takeda, Isao Sato & Toshihiro Odo

“Joyo,” Japan’s first experimental fast-breeder reactor, has been
tested for a thermal output of 75MW as a preparatory stage for
operation at 100MW. This reactor has made a significant contribu-
tion to the planned development of the prototype fast-breeder
reactor “Monju” and the construction of practical reactor plants
now under consideration. The article covers the design, development,
and overall on-site functional testing of a new failed-fuel detection
and location (FFDL) device for Joyo to check the occurrence and
location of fuel failure in the core-fuel subassembly.

Mitsubishi Denki Giho: Vol. 56, No. 7, pp. 17~20 (1982)
Homologous Design of Large Antennas

by Masaki Morimoto, Norio Kaifu, Yukihiko Takizawa, Katsuhiko Aoki
& Osamu Sakakibara

If steerable antennas are to retain the necessary high reflector profile
accuracy, they must be subject to the least possible deformation
under gravity as the antenna orientation is changed. The application
of homology theory to gravity deformations of the main reflector
enables the 45-meter radio telescope to use a homologous structure
for the reflector with an ideal parabolic profile that is independent
of the orientation and ensures high reflector accuracy. Discussed in
the article are homologous design concepts, analytical results, the
reflector parameters, the measurement system, and the means of
focusing.

Mitsubishi Denki Giho: Vol. 56, No. 7, pp. 44~48 (1982)

Recent Technological Developments for Large High-Voltage
Transformers: Part |

by Hisao Kan, Tsugio Watanabe, Toshitsugu [shii, Moriaki Takechi
& Eiichi Tamaki

The great rise in energy costs and other changes in the social environ-
ment have generated corresponding changes in the performance
specifications required of large high-voltage transformers. For many
years, Mitsubishi Electric has been involved in the development of
large high-voltage shell-form transformers. The article describes,
as Part I of a survey of technical developments in transformers, the
subsequent miniaturization and reduction in losses that constitute
important user benefits.

Mitsubishi Denki Giho: Vol. 56. No. 7, pp. 21~25 (1982)
A 10-Meter, 5-Element, Synthesis Telescope

by Haruo Tanaka, Yasushi Kurafuji, Hiroshi Okano, Takumi Sato
& Tsuguya Fumita

This 10-meter, 5-element, synthesis telescope comprises five portable
parabola antennas. There are 30 locations, or stations, at which the
antennas, on bogies, may be arranged. The rails on which the bogies
run extend 560 meters in the east-west direction and 520 meters
north-south.

The correlation of radio-source signals received by each antenna
enables the synthesis of sharp, composite source images with a resolu-
tion as high as one second of arc for celestial bodies. Many ultrahigh-
precision components are used to ensure accurate antenna positioning
and high directional precision.
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Abstracis

Mitsubishi Denki Giho: Vol. 56, No. 7, pp. 65~67 (1982)
An Electric Cooking Range

by Koichi Hibino, Tateo Toriyama & Koju Iwamatsu

To supply the increasing number of all-electric kitchens in apartment
houses, a microcomputer-controlled electric cooking range has been
developed by Mitsubishi Electric. Presented in the article are some
features of this range, including soft-touch key operation, an indicator
to show heating power, operating safety, and a wide easy-to-use
grill, with technical descriptions.

Mitsubishi Denki Giho: Vol. 56, No. 7, pp. 49~53 (1932)

Recent Technological Developments for Large High-Voitage
Transformers: Part [!

by Hisao Kan, Tsugio Watanabe, Toshitsugu Ishii, Moriaki Takechi
& Eiichi Tamaki

The article focuses on short-circuit strength, ease of transportation,
resistance to earthquakes, static electrification control, components,
peripheral equipment, and software.

Mitsubishi Denki Giho: Vol. 56, No. 7, pp. 68~72 (1982)

The Development of a New In-Line Thermoforming
System for Refrigerator Inner Liners

by Fumiaki Baba, Masaru Saito, Takeshi Omura & Nao Kashiwa

To save energy and materials in the manufacture of refrigerators, a
new thermoforming system has been developed and a suitable plastic
(ABS resin) identified. This system uses closely integrated extrusion,
vacuum forming, and trimming of plastic sheets of the new material,
which are used as the refrigerator inner liners. The application has
cut the energy consumed in inner-liner production to one half, while
doubling productivity. The article introduces the development of
this system.

Mitsubishi Denki Giho: Vol. 56, No. 7, pp. 54~59 (1982)
A New Plant Controller, the MELPLAC-550

by Nobuo Ono, Tetsuo Ishii, Toshiyuki Murakawa, Kimio Yamanaka
& Nobuaki Fujii

Sophisticated user requirements and rapid technological growth
have stimulated major developments in industrial plant-control
systems, particularly for steel making. It is hard to exaggerate the
critical role of control systems in such advanced plants. The article
introduces the MELPLAC-550, which has been developed by
Mitsubishi Electric using the most advanced technology and incor-
porating years of experience with the requirements of users of the
current MELPLAGC-50 plant controller.

Mitsubishi Denki Giho: Vol. 56, No. 7, pp. 60~64 (1982)

The MELPLAC-300 Remote Supervisory Total
Control System

by Isaburo Kataoka, Fumiaki Shigeoka, Noritaka Egami, Toshimi Kojima
& Haruo Sakurai

Control systems that meet the current need for versatility fall into two
major categories: one comprises integrated, overall systems for elec-
trical control, measurement control, and data control, the other,
decentralized hierarchical systems for the fluid, organic establishment
of these controls through local networks. In both types of systems,
key factors include how to achieve the optimum location of human
operators with respect to the controllers, and how the system func-
tions should be allocated in accordance with the response required.
The MELPLAC-300 can form a flexible system that satisfies these
requirements.
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