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Abstracts

Mitsubishi Denki Giho: Vol. 64, Mo. 11, pp. 29~33 (1980)

The Application of Line-Control inverters and General-
Purpose Programmable Controliers to Variable-Speed
Control in Medium- and Smali-Scale Piants

by Minoru Kokaji, Takao Muranaka, Shoji Mizoguchi, Yasuhito Shimomura & Takahiro Araki

An optical link has been developed for use between an intelligent mul-
tifunctional line-control inverter and a widely used general-purpose
programmable controller. The link provides much more than remote
inverter control. The user interface and malfunction data-trace func-
tions make it easy to build up systems for handling large and compli-
cated tasks. The links are especially helpful in small- and medium-
scale plants that can take advantage of the additional functionality in-
verters provide in existing PC-operated systems.

Mitsubishi Denki Giho: Vol. 64, No. 11, pp. 26 (1990}
The Outlook for Drive Electronics

by Masac Yano & Sadanari Yano

Now that the technology exists to fully exploit the performance ad-
vantages of variable-speed AC motors and their drive electronics, ap-
plications for these motors are expanding rapidly, including many
fields that have long been dominated by DC motors. The article sum-
marizes technical trends in the design of variable-speed AC motors
for industrial machinery and elevator applications. The current status
of several promising developments in the field is reported, and future
prospects are discussed.

Mitsubiishi Denki Giho: Voi. 64, No. 11, pp. 34~39 (1990}

A Large-Capacity Variable-Speed Motor-Drive System with
a High Maximum Speed for Turbo-Compressor Contro}

by Masaaki Tajima, Hiroyuki Masuda, Hideaki Egashira, Hisac Goto & Hiroshi Yamamoto

The potentials of high-speed machinery and variable-speed direct-
drive motor systems with high maximum speeds have attracted much
interest. Mitsubishi Electric manufactured a 3,300kW 11,430rpm
variable-speed drive system for turbo-compressor control and deli-
vered it to Showa Yokkaichi Sekiyu Corporation. The system features
the world’s highest speed for large-capacity motor-drive systems. It
consists of a large-capacity GTO thyristor inverter and a squirrel-
cage induction motor. The motor was designed using sophisticated
analysis and performance-evaluation techniques.

Mitsubishi Denki Giho: Vol. 64, No. 11, pp. 7~12(1980)
The FR-Z300 Series Low-Noise Inverters

by Tometaka lto, Shigeyuki Sugimote & Yuji Nishizawa

The Corporation has developed and is mass producing FREQROL-
7300 Series low-noise general-purpose inverters. These inverters
have been designed to minimize noise generation and to operate from
commercial power supplies. The inverters use a 16-bit microproc-
essor and VLSIs to implement a high-performance high-frequency
pulse-width-modulation system. An insulated-gate bipolar transistor
operates the main circuit. Current-limiting control realizes high
adhesion, and several other special functions have been implemented.

Mitsubishi Denki Giho: Voi. 64, No. 11, pp. 40~46 (1990)
Linear-Motor-Drive Transfer Systems for FA Applications

by Toshiaki Maehara & Michio Nakamoto

More linear-motor-drive transfer systems are being produced and
used as a result of advances in linear motors inverters, programmable
controllers, pointless contactors, and other FA equipment. The latest
such systems are faster, more flexible in their operation, and more re-
liable than previous products. They are also clean and nearly mainte-
nance free. The article introduces their applications in an FA setting
that exploit these features.

Mitsubishi Denki Giho: Vol. 64, No. 11, pp. 13~17 (1990)
MELSERVO-V Series Induction-Type AC Servo Systems

by Yoshi ishikawa, Yoshimitsu Okawa, Akira Shima & Yasushi lkawa

Induction-type AC servo motors have been extended in use to electro-
magnetic synchronous high-precision-positioning and high-use-fre-
quency, etc, applications. The MELSERVO-V Series extends servo
use to medium-to high-inertia applications such as winder and convey-
ers, and features the fully digital design and many easily used func-
tions of its predecessor, the SA Series. The new motors are small, relia-
ble, and economical.

Mitsubishi Denki Giho: Vol. 64, No. 11, pp. 48~51(1990)
Trends in Image Sensors

by Natsuro Tsubouchi, Sotoju Asai & Masafumni Kimata

The article describes recent image-sensor technology including a
high-resolution linear image sensor for satellite use, high-resolution
visible and infrared image sensors for monitoring and measurement, and
an infrared image sensor for remote sensing of resources. Advances
have been made in the count and density of multielement sensors, in
element sensitivity, and in design. These developments are the result
of research specific to image sensors as well as advances in silicon

VLSI technology.

Mitsubishi Oenki Giho: Vol. 64, No. 11, pp. 1822 (1990}
A Vector-Controlled Inverter Without a Pulse Generator

by Shinzo Tamai, Masakatsu Daijo, Masahiko iwasaki, Tetsuaki Nagano,
Shigemi Kuriyama & Akira Imanaka

Most general-purpose inverters employ an open-loop control system
in which the output voltage is proportional to the output frequen-
cy. This is suitable for driving induction motors because it is unaf-
fected by motor reactance; however, its drawbacks are requirements
for low-speed torque, speed regulation, and fast response. The article
reports on a new inverter employing vector control that does not re-
quire a pulse generator. The inverter exhibited excellent performance
driving induction motors in a test system.

Mitsubishi Denki Giho:Vol. 64, No. 11, pp. 5255 (1990)
A Thermal Airflow Sensor

by Koji Tanimoto, Yuji Ariyoshi, Mikio Bessho, Shichire Otani & Tomoya Yamakawa

Electronic fuel-injection systems for vehicles require precise airflow
measurements. Thermal airflow sensors provide a direct measure of
this quantity and respond rapidly to mass-flow changes. The article
examines hot-wire and hot-film sensors. The construction and operat-
ing principles of these sensors are described, and the effects of changes
in temperature, humidity, and pressure on the mass-flow-detection
accuracy discussed. The relationship between response and thermal-
loss characteristics is also treated.

Mitsubishi Denki Giho: Voi. 64, No. 11, pp. 23~28 (1990)
The Application of Drive Electronics to Elevators

by Shigehiko Suzuki, Takanobu Masaki, Masayuki Yoshida, Hiroshi Araki
& Masanori Tawada

Mitsubishi Electric pioneered the use of variable-voltage variable-
frequency (VVVF) control in elevator motor-drive systems and
gained substantial performance benefits. The latest VVVF control
techniques boast further performance improvements and a wider ap-
plication base. The article introduces new drive electronics for hy-
draulic elevators, for high-and low-speed traction-drive elevators, and
for door operation.
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Abstracts

Mitsubishi Denki Giho: Vol. 64, No. 11, pp. 71~76 (1990)
A Contactless Wow-Flutter Meter and Its Applications

by Hideo Tashiro, Atsumi Koike & Toshiro Yabe

The Corporation has developed and is commercially producing a Dop-
pler-effect wow and flutter meter that employs laser light to measure
variations in the angular or linear velocity of moving objects. It is de-
signed as a general-purpose instrument for the industrial engineer’s
test bench. A small lightweight probe with a semiconductor laser and
an optical modulator can measure several parameters including the
velocity of objects in periodic motions, velocity variations, length, dis-
placement and vibration. The article introduces the basic princi-
ples, configuration, performance, features, and applications of the new
instrument.

Mitsubishi Denki Giho: Vol. 64, No. 11, pp. 56~60 (1990)
A Multifunctional Sensing System Using a Laser

by Toshiro Nakajima, Mitsuhito Kamei, Yasushi Yagi & Hiroshi Doi

The Corporation has developed a gas-detection technique and an en-
vironment-recognition technique using a laser. Rare diffusions of gases
(for example 100ppm of methane gas) can be detected selectively by a
telemetric method when the laser diode’s wavelength is precisely match-
ed to the spectral absorption characteristics of the gas. The environ-
ment-recognition system combines active and passive methods to infer
object position and surface orientation.

Mitsubishi Denki Giho:Vol 64, No. 11, pp. 7781 (1990}
The IR-5120C Thermal imager

by Shotara Fujino, Nobuhiro Nishimura, Tetsuo Miyoshi, Atsushi Hiwasa
& Shigeharu Yanagimoto

The thermal radiation of objects can be detected to generate images in
total darkness and to measure temperatures. The Corporation has de-
veloped a 512X 512-element solid-state platinum silicide infrared de-
tector yielding images approximately equivalent in quality to televi-
sion pictures. The article introduces the newest model, IR-5120C.

Mitsubishi Denki Giho: Vol. 64 No. 11, pp. 6164 (1990)
A Sensing System for Pipe Inner Walls

by Kazuo Takashima, Keiichi Yamaguchi, Kazuyoshi Yabuuchi, Katsuya Ueki, Yukio Mashino,
Nobuo Mochizuki, Yoshiaki Taniguchi, Junji Fujimoto & Kunikazu Takahashi

An optical sensor system has been developed for checking the con-
figuration of the inner walls of pipes as small as one inch in diame-
ter. The sensor has a small 13mm-~diameter sensor head, parallel-
processing detection electronics, and a pistol-grip sensor-transport
mechanism. The measurement is made by passing light through a slit
and into the pipe under test. Distortions in the slit image are then
used to calculate the configuration of the pipe interior. The sensor re-
quires just 33ms to measure a pipe cross section and the results are
accurate to 0.1mm.

Mitsubishi Denki Giho: Vol 64, No. 11, pp. 82— 86 (1990)

An Intelligent Electromagnetic Flow Meter and a Field
Network

by Shunji Osada, Hiroshi Haruo & Toshiharu Suzuki

Recently, digital networks have been incorporated into plant-manage-
ment systems to tie together all levels of activities from field work to
management. The article describes an intelligent electromagnetic flow
meter with advanced functions and enhanced precision as well as net-
work-oriented communications functions. A field network for utility
plants that can accommodate sensors and actuators was developed along-
side the flow meter and is also discussed.

Mitsubishi Denki Giho: Vol. 64, No. 11 pp. 65~70 (1990}
A Surface-Defect Detection System for Patterned Wafers

by Hitoshi Tanaka, Toyomi Oshige, Yoko Miyazaki, Hideo Ichimura & Toshimasa Tomoda

A high-speed, highly sensitive surface-defect detection system for
semiconductor patterned wafers suitable for use in factory environ-
ments has been developed. The system detects submicron surface de-
fects and inspects a six-inch wafer in 30min. The system employs the
spatial-frequency filtering technique to optically eliminate the regu-
lar repetitive patterns from the wafer image so that only random pat-
tern defects are imaged. Thus, defects are easily detected through
simple image processing. The wafer’s surface angle toward the image
sensor is precisely adjusted for each observation field to ensure that
the spatial-frequency filter precisely eliminates the regular repeti-
tive patterns.
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