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Abstracts

Mitsubishi Denki Giho: Vol. 66, No. 4, pp. 39~42 (1992)

A Planar Array Receiving Antenna for Communications
Satellites

by Yoshiyuki Chatani, Akira Harada, Masahiko Funada & Masataka Otsuka

The corporation has developed a Ku-band planar antenna for receiving
signals from Superbird, JCSAT and other communication satellites.
The antenna has an effective aperture diameter of 900 X 900mm, and a
G/T of approximately 16dB. To achieve high performance, the antenna
employs a microstrip-line array of 1,600 elements fed by a tri-plate line
and the feed circuit has built-in, low-noise amplifiers. The article
reports on the design, configuration, and performance.

Mitsubishi Denki Giho: Vol. 66, No. &, pp. 3~11 ({1892)

Recent Progress in Antenna Technology
by Takashi Katagi & Nobutake Orime

The article surveys developments and trends in antenna technology
over the past 15 years at Mitsubishi Electric, covering antennas for
radar, satellites, earth stations, radiotelescopes, mobile communications
and terrestrial microwave links. Development of microwave-band semi-
conductor devices has assisted in the advance of revolutionary phased
array antenna technology. Phased array antennas have recently found
applications as satellite on-board antennas, satellite communication
and earth station antennas, and in mobile communication systems as
well as radar.

Mitsubishi Denki Giho: Vol. 66, No. 4, pp. 43~51 (1992}

Tri-Reflector Offset Antennas for Terrestrial Microwave Relay
Links

by Yoshihide Yamada, Takayoshi Furuno, Toshio Masujima, Morio Higa,
Tetsuya Miyabayashi & Shigeru Makino

As an alternative to conventional horn reflector configurations, 18 tri-
reflector antenna designs were tested and optimized for wide-band radi-
ation and cross-polarization characteristics using a newly developed
beam mode expansion method. The results were employed to design two
antennas with 3 and 3.6m diameter apertures for microwave relay links.
The ring-loaded corrugated conical horns employed as the primary
radiator feature excellent wide-band radiation characteristics and near-
ly ideal electrical performance. The antennas are being use extensively
in microwave trunk circuits.

Mitsubishi Denki Giho: Vol. 66, Mo. 4, pp. 12~2D (1982)

A 20-Meter S/X-Band Antenna for Tracking Scientific
Satellites

by Haruto Hirosawa, Mitsuru Ichikawa, Koji Yokoyama, Shin’ichi Betsudan, Tomoki Dichi,
Yutaka Shimawaki & Fumiyoshi Murase

The article reports on a 20m S/X-band antenna facility delivered to the
Institute of Space and Astronautical Science under Japan’s Ministry of
Education, Science and Culture. The facility is designed to track satel-
lites during launch and perform tracking, control, and data acquisition
for orbiting satellites. The antenna features high aperture efficiency
and low noise in the S and X bands, menopulse tracking capability
using and desired polarization planes in both S and X bands, multiplex
reception of two orthogonally polarized signals, ability to operate under
high winds, and highly precise angular-measurement capability.

Mitsubishi Denki Giho: Vol. 66, No. 4, pp. 52~58 {1992)

Phased Array Antenna Technology
by Shin’ichi Sato, Tetsuo Haruyama, Susumu Hishinuma & Moriyasu Miyazaki

Phased array antennas that implement electronic methods for high-
speed beam scanning and pattern synthesis are effective in applications
for radar, satellite and aircraft communications, and ground-based
mobile communications. The article surveys new developments in this
technology. Topics covered include low side-lobe level pattern synthesis
methods, mutual coupling analysis of patch arrays and phase correction
methods based on this analysis, feed circuits employing sectorial power
dividers and sinuous suspended strip-line antenna feeds, phase data
transfer methods, and curved multilayer boards.

Mitsubishi Denki Gihe: Vol. 66, No. 4, pp. 21~26 (1982)

Radio Holographic Metrology Used to Evaluate the Surface
Accuracy of a 45-Meter Radio Telescope

by Mobuharu Ukita, Katsunori Shibata, Masanori Masuda, Hiroyuki Deguchi
& Takashi Ebisui

To enable highly sensitive observations in the millimeter and submil-
limeter bands, a surface measurement method using radio holographic
meteorology has been developed to improve the performance of the
National Astronomical Observatory’s 45m radio telescope. The tele-
scope’s antenna surface consists of 600 1.2 X 2.2m panels. Adjustments
using the best-fit panel model led to a surface accuracy of 84 gm rms
(e/D=2107%).

Mitsubishi Denki Giho: Vol. 66, Mo. 4, pp. 59~63 (1992)
Geometric Theory of Diffracton Applied to Antenna Analysis

by Yonehiko Sunahara

The radiation patterns of antennas for mobile communications systems
are frequently influenced by the geometry of adjacent structures, mak-
ing it imperative to evaluate these effects. This report introduces a
method for analysis of antenna radiation characteristics that employs
the geometric theory of diffraction to evaluate the effects of such struc-
tures. It also describes an original metbod for calculating the radar
cross section of any structure, regardless of shape.

Mitsubishi Denki Giho: Vol. 66, No. 4, pp. 27~32 {1982)

A 4-Meter Submillimeter-Wave Radio Telescope for Nagoya
University

by Yasuo Fukui, Shin‘ichi Betsudan, Hiromichi Mori, Keizo Miyawaki & Dsamu Sakakibara

A 4m submillimeter-wave sky-survey radio telescope has been devel-
oped for the 115GHz-band CO spectra used in the study of protostar evo-
lution. The radio telescope features high surface and pointing accuracy,
a high-speed motor drive that boosts observation efficiency, and a low-
thermal-expansion CFRP main reflector structure that allows high-
precision observations during daylight hours. The telescope is coupled
to a low-noise superconductor-insulator-superconductor (SIS) receiver
developed at Nagoya University. Routine survey operations are
scheduled to begin in 1992,

Mitsubishi Denki Giho: Vol. 66, No. 4, pp. 64~71 (1992)

Antenna Measurement and Evaluation Techniques

by Nobutake Orime, Kuniaki Shiramatsu, Tashihiko Acki, Masato Inoue, Hiroyuki Deguchi
& Takashi Katagi

The authors have developed methodologies and apparatus for the evalu-
ation of phased array antennas and large deployvable mesh reflector
antennas. The rotating field vector element method employ phase varia-
tion properties of the antenna elements, and the antenna rotation
method eliminates gravitational effects. These systems contribute to the
enhancement of antenna performance, more precise antenna evaluation
and reduction in antenna evaluation work.

Mitsubishi Denki Giho: Vol. 66, No. 4, pp. 33~38 (1992)

20 and 30GHz-Band Dual-Beam Antennas for NTT's DYANET
System

by Yoshiteru Morihiro, Toshikazu Hori, Katsuhiko Aoki, Yoshihiko Yoshikawa
& Yoshio Hayakawa

A double-torus dual-beam antenna has been designed and manufactured
for the 20 and 30GHz bands. It is made up of a main reflector with a
4.2m aperture, a subreflector, and two auxiliary reflectors and a pri-
mary radiator for each beam. The two auxiliary reflectors are shaped
for high efficiency. One of them is motor driven to enable satellite track-
ing. The surface of the offset main reflector is nearly vertical, which
reduces the power required for de-icing. Its frame consists of a light-
weigth truss structure. The antenna is composed of several modules to
enable easy on-site assembly.
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Abstracts

Mitsubishi Denki Giho: Vol. 66, No. 4, pp. 97~100 (1992)
MIBASS Integra: The Mitsubishi Intelligent Building System

by Seiji Fujihara, Koji Yashima, Koichi Hori & Shesaku Inoue

MIBASS Integra is the industry’s first compact intelligent building con-
trol system to integrate building management, security, and information
communication functions. The system saves space and lowers costs by
integrating a building management system for a power substation, air
conditioning, elevators and other equipment, a security system for
monitoring intruders and other functions, and a digital electronic
exchange with ISDN support.

Mitsubishi Denki Giho: Vol. 66, No. 4, pp. 73~78 (1992)
A Prepaid Card System with Remainder Printing Function

by Hajime Toyama, Akira Dmura, Keiki Yamada, Shigeo lwai & Kiyoshi Aramaki

The advantages of Mitsubishi’s prepaid card system are based upon the
cryptography technology incorporated for data security and online
transactions over telephone circuits. The system can be adopted for
multiple uses, including prepaid cards and the collection of trading
stamps. A new development employed in the system is a destructive
thermal print function, where a thermal printer is used to report the
remaining value on the card. This function is considered essential for
prepaid card systems to enter broader use. The article introduces devel-
opment procedures, and configuration and functions of the system.

Mitsuhishi Denki Giho: Vol. 66, No. 4, pp. 101106 (1992)
Access Control System

by Tadashi Omori & Minoru Miyata

The article introduces a security system for controlling entry to and
exit from sensitive facilities. Data keyed to a magnetic strip ID card
allows authorized sites and entry times to be set for each individual,
which are checked each time the card is used to unlock a door. The
basic function of the system is to log and reference the history of entry
and exit data for rooms, buildings, etc. The system can be integrated
with other systems to provide such services as meeting room reserva-
tions, monitoring unoccupied rooms for intruders and building manage-
ment.

Mitsubishi Denki Giho: Voi. 66, Mo. 4, pp. 79~86 {1992)

A Water Distribution Information System Delivered to Aichi
Prefecture

by Toshiaki Suzuki, Hideaki Yoshihara, Shigeyuki Naito & Tsugumi Miki

The corporation has delivered central monitoring and wireless
telemetering systems to the Higashi Mikawa Water Control Center.
The monitoring system receives and processes status data from four fil-
tration plants, three storage reservoirs, and 15 supply points, and pro-
vides user access to the processing results at the office and the four fil-
tration plants. The telemetering system enables the office to log cus-
tomer usage and perform fee computations online.

Mitsubishi Denki Giho: Vol. 66, No. 4, pp. 107~110 {1992}

A Slim Dual-Drive Loudspeaker System with Enhanced Bass
Response

by Noboru Kyona, isao Otsuka & Masanori Takahashi

This report introduces a dual-drive loudspeaker system intended for
home theater systems. A columnar cabinet with an elliptical cross sec-
tion, two bass drivers, three internal chambers and three acoustic ports
achieves powerful sound reproduction in the low-frequency range
despite its slim appearance. A tweeter in the top of the cabinet extends
reproduction to the highest frequency of the audible spectrum.

Mitsubishi Denki Giho: Vol. 66, No. 4, pp. 87~92 {1992)

MELSUCSES: Mitsubishi Electric’s Schematically and
Universally Connected Systems Engineering System

by Tatsuo Kamik , Tetsug Watabe, Minoru S i, Masahiro Komiyama & Shinji Negi

i

The sophisticated and extensive control systems now being installed in
many factories require hardware and software maintenance expertise
that is increasingly difficult to provide. In answer to this problem, the
corporation has developed the MELSUCES system. This system is
designed to provide integrated data management and support through-
out the entire software life cycle, while employing a minimum amount
of labor.

Mitsubishi Oenki Giho: Vol. 66, No. 4, pp. 93~96 (1352}

A Carbon-Dioxide Laser for Welding
by Akihiro Otani, Satoshi Mishida, Masaki Kuzumoto & Masanori Mizuno

The corporation is now marketing ML6050C Series carbon-dioxide
lasers for welding and surface treatment applications. The series
includes three different beam oscillation modes: low-order multimode,
high-order multimode, and pure mode. The pure mode beam, which
approaches single mode oscillation, provides a highly collimated beam
for lower welding distortion and higher welding speeds than were previ-
ously possible.
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