





FTAPZ2F

T BEMEE T — 4 ¥ (MELSEC—K) ®nH
"‘4\1 |k
=ZE BRI Vol.b5-No.9-P1~5

(MELSEC-K}) {3y —4 v 2ilfpe £ 4 5’4;*17(%(1@ e o
& DA & ke, /)lLU‘:’/"7}\é*'ffr =T U THD
PRI, T2 WEEERT I L), aky b, Jﬁﬁ,mw&

7; m{"‘l‘f"fy&b%’ ‘ i]y nfﬁf 'y - 7/7\*”&“& t { :%1{@
I ArEICEO) B T 5,

I 2 1

FHRIBABINS SRS A N—5
I BB SR T AR B BB TR

= BAEIER Vol.bbNo.9-P18~22

BRI, BEML, BZRIALX -4 X OMECOERITEELT, (ZAH»
IR M EREEGE L TR iR T A LN TEDIFAML S
YURZA =P RHE L, fEkE TR AR I TER
VVVFA o= 2IIAHET 2 20lz, OFY, hEok#E, Q248
gD A, @MERIRL, BUkiEm Lo B B L2, PAM/
PWMYIHAHIEIG R, AR S ALSL, 7oy 7Bk E Y 2 — L7
EEPRRF LT W5,

T R— N =44 & BDHES
PREFICRE M ILAR - A e TN P i
ZZEBHHE Vol.65-No.9-P6~9

RIS, UARERO B, ERRLASEIE L T 2, Sl TIAEE

P L, Mok, .Llhﬁllﬁ DAL E R B 728, /B E I
D= ZRHDZF L ) L — RIS o Ty — 4 A S L
DOBH DL, AT i/J\ﬁH-'zHi!)Vfa% T — 7 Tiesko ) v —HE% L

oA RIbE & b O EEEETERER B ~DER
BRAEBLE — - AT R B -y W - BR A A

=EFE TR Vol.65'No0.9-P23~27

[FI SR ERE D AR AL » B B Lo BAT I Ab T B 121, TRl Ze il Be
HFRoB J&%m:&nmﬂmm SAEETH B, mmm.%iﬁjcéﬁ
B, BN R R 2 HERO MM RIS 2 S A6 A
NELTELZBMENXD D, OB & AL L Tz

e e T

D) SRR T R — F i —o o4 & 20 RNETIT oW TEFHEELT P v—HER2HE LT, AT, FoE2
Tik~3, L, IHELEMAMEEHEEISEN L2flic2vT®l~, BEL: mﬂ

DERACHML, R B ARG HHGE D UCEICADITH 5T L BN T,
BEEA/ —a—X L ol KABHEROKEAR S 2 b S

,u.

R RMEE - ke RE 6 b d—

ZE TSI Vol.b5-No.9-P10~ 13

NFBIZ S5 LIRATAERNIC b 72 D o0 BERIIE U TRIFER B A5ED S
T&E7, BT, TRLDERICHIET 5708, SERILAHIZ LS
DEEFEERFE L, BERBHE LT, K& —X 1004, 225A7 L —24,
T I BH~ Ko U WraA RS L1, 278G L« Bi3NVB
S0IEDFIE, e L HIATHEIENEB - BB RG24 ¥ —H o 43 51 H
B EMAE LT, ZoOME RS EEEIT 5,

(LA (A - FE R T I B I th - BY EI R
Ex%#ﬁﬁiﬁ Vol.55-N0.9-P28 ~3 1

At LSRR OBRICH T H BARERNOEHRF R - TRk —
P, BEIREDBESA, EEMNLERBL LTI ~ 248050 %8T
9 GR) ZEIFTEY, HAICHNBOKEEZ S 2 EZErREORE
f-*rH’ v h& atmfwéo AT, FReli=—Xo@EaekilEg2 5
IZHE 2D, WMRoOFFRE ICHET 2820
2o fffi',,mﬁﬁﬁ‘ta'!ﬂ{ﬂﬁ AERD R E AT 2 L3k, 4% fERE
EEOEMRECDOTREEERRT 5,

BBEICLS/ —ba—XL oW nEE
— 3
HHE-HE- RS B A
ZZETHRA| Vol.65-No.9-P14~17
/= Ea—X LW 0L B S, R ERE T W A3k
DT, LeWBoBERoRE s /o —X7 v Fa8nCaR, =
DIDIEI SRR M LB T2 3ab—y a v 24T
W, MRS - LTI BT S

T, BEARICEZBHEOAENIDY I alb—L a v ffais
Fal—Ys I AD I LT, KERD L WRomiiiiciem T
IR I N

S al

HZ AN 2ABESH~AOY 200> 21— DA
BITFARCARK - & LRR- g 15

ZEERHE Vo0l.65-No.9-P35~39

PR 1KEFICBVWTZ L2 o= 2 8H L AEkiam T4
WBEAYIREINTEY), HEEEFSHFIZOWTIIREEHE TS -7, 4
], BESTIZBNT, Tt 7o Y¥a—2 25l LITF 2
oy ZARRDWRE, WE, CORE % ¥ DIREI% 5 B & UFE B i
LY AT LARRERELL, AR T, 20V AFLOMWEICOWTEE
e A<




Abstracts

Mitsubishi Denki Giho: Vol. 55, No. 9, pp. 18~22 (1981)
A New General-Purpose Transistor Inverter

by Nobuyoshi Yamazaki, Suzuo Kojima, Masahiko Akamatsu
& Osamu Miyazaki

The article describes a transistor inverter developed for frequency-
controlled variable-speed standard squirrel-cage induction motors
in response to the current urgent call for labor-saving, automation,
and the efficient use of limited energy resources.

In order to widen the range of applications for VVVF inverters—
hitherto limited by high cost to certain special applications—
development work has been concentrated upon solving the problems
of reducing electromagnetic noise, boosting efficiency, ensuring that
the devices can satisfy a wide range of conditions, reducing weight
and size, and improving the case of operation. The device uses
PAM/PWM switching control, custom-made LSIs, and one-pack
power-semiconductor modules specially developed for the purpose.

Mitsubishi Denki Giho: Vol. 55, No. 9, pp. 1~5 (1981)

Applications of the MELSEC Series K Programmable
Controllers with Data-Processing Functions

by Masao Aoki

MELSEC Series K programmable controllers combine sequential
control and data-operation functions (numerical processing) in a
compact and highly economical configuration. The article describes
the controller and its data-operation functions, which are particu-
larly valuable in the positioning of robots, machine tools, and
assembly machines, in performing measurements and calculations,
and also in quantitative control.

Mitsubishi Denki Giho: Vol. 55, No. 9, pp. 23~27 (1981)

A Flow-Visualization Technique and Its Application to
an Analysis of Ventilation in Rotating Electrical Machines

by Shigekazu Sakabe, Yoshihisa Kitora, Masahiro Kataoka & Kimito Yagisawa

The achievement of economies of scale and savings from increased
efficiency in rotating electrical machines calls for design technology
to optimize air-cooling structures. T'o improve air-cooling efficiency,
the complex flow patterns of the cooling air within the rotating
machine must be correctly understood. The article describes a tracer
method developed to visualize these complex flow patterns and
details its application to a totally enclosed fan-cooled induction
motor, establishing the validity of this method of visualization for
achieving structural improvements in air-cooled rotating machines.

Mitsubishi Denki Giho: Vol. 55, No. 9, pp. 6~9 (1981)

A One-Board Programmable Controfler and lts
Peripheral Devices

by Mitsuaki Danno, Masanobu Kashihara, Satoshi Utsumi & Takaaki Okada

Important advances are taking place in the automation and func-
tional improvement of a variety of industrial machinery and machine
tools. Programmable controllers have recently been replacing relay
boards in the area of sequential control for small automatic machin-
ery, with the aim of improving reliability and reducing both the
manufacturing cycle time and the size of control panels. The article
describes a highly efficient one-board programmable controller and
its peripheral devices, details its superiority over conventional relay
boards, and focuses on its applications in small automatic machinery.

Mitsubishi Denki Giho: Vol. 55, No. 9, pp. 28~31 (1981)
A Water-Lubricated Thrust Bearing for Submersible Motors

by Sakuei Yamamoto, Kiyonori Tokumitsu, Takuya Suganami
& Takahiro Masuda

Water-sealed submersible motors for deep-well pumps offer advan-
tages in terms of reduced installation and running costs. The last two
years have seen rapid developments in these products, with the main
technical efforts concentrated on the water-lubricated thrust bearing,
a vitally important element. The article focuses upon increases in the
loading capacity of these bearings—for which there is a strong market
demand—and introduces the results of a theoretical analysis and
practical evaluation of the factors that determine load-bearing
capacity, discussing the possibility of further increases and the
technical issues involved.

Mitsubishi Denki Giho: Vol. 55, No. 9, pp. 10~13 (1981)
New No-Fuse Breakers for Distribution Boards

by Shingo Maeda, Masayuki Tanaka, Tsukasa lio & Jun'ichi Terachi

The process of developing and improving No-Fuse breakers (NFBs)
in response to market demands has a continuous history of 47 years.
Mitsubishi Electric’s latest contribution is the development of
optimum NFBs for panelboards. The article provides a general
description of equipment for panelboard use and details the technical
factors involved in a major upgrading of the interrupting capacities
of Series K 100A and 225A frame and Series BH-K molded-case
NFBs, in improving our NVB-50 earth-leakage breakers, and in de-
veloping switches and circuit breakers for emergency-power supply.

Mitsubishi Denki Giho: Vol. 55, No. 9, pp. 35~39 (1981)

Applying the Microcomputer to Environmental Control
in Greenhouses

by Kikuji Yagishita, Fujiro Oka & Satoru Yamazaki

The conventional use of electronics in the primary industries has
been largely limited to the automation of food processing, and its
potentials in basic production remain unrealized. The article intro-
duces a new system produced by Mitsubishi Electric to fill an order
for the application of dispersed monitoring and individual control
of environmental factors—temperature, humidity, and the concen-
tration of carbon dioxide—to greenhouses. The system represents
the first order of its kind for the introduction of the microcomputer
to the field of agriculture.

Mitsubishi Denki Giho: Vol. 55, No. 9, pp. 14~17 (1981)

The Simulation of Thermal Distribution for No-Fuse
Breakers by the Thermal Network Method

by Yoshinori Mochizuki, fchiro Arinobu, Mamoru Yagisawa & Osamu Kurose

Thermal factors in circuit-breaker design are important in the
development of units that will satisfy the demand for compact,
energy-cfficient no-fuse breakers. The article introduces the results
of a computer simulation using the thermal-network method and
establishes their consistency with experimental measurements. The
simulation model incorporates factors reflecting inhomogeneous
current flows due to the skin effect, and the article shows how the
resulting thermal simulation can be applied to the analysis of high-
current breakers.
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Abstracts

Mitsubishi Denki Giho: Vol. 55, No. 9, pp. 54~58 (1981)
Measuring and Controlling the Flatness of Cold-Rolled Strip

by Yoshiaki Uezumi, Michio Shimoda, Tsuyoshi Shiraishi, Yoshiharu Hamasaki
& Fumio Watanabe

Major developments are currently taking place in the measurement
and control of the flatness of cold-rolled strip. Building upon Mitsu-
bishi Electric’s considerable record of achievements in noncontact
shape meters, this expertise has been applied to techniquesfor measur-
ing flatness (i.e., elongation calculation). Long-term measurements
under actual rolling conditions have enabled the successful develop-
ment of a novel technique for flatness control. This has been packaged
with the Corporation’s MELPLAC plant controller to form the
measurement and control unit described in the article.

Mitsubishi Denki Giho: Vol. 55, No. 9, pp. 40~43 (1981)

A CMOS LSI Device for Highly Accurate Analog
Wristwaches

by Shigeru Morokawa Naoki Takahashi, Takeo Komatsu, & Yasuhiro Funakoshi

The article introduces a CMOS LSI device, developed jointly with
Citizen Watch Co. The extremely high frequency stability of 4.2MHz
quartz oscillators used in ICs for clocks provides highly accurate
timekeeping, but conventional CMOS technology suffers from high
power consumption of the order of tens of microwatts, making these
devices unsuitable for use in wristwatches. Mitsubishi Electric has
now developed a fine-pattern CMOS silicon-gate process which,
with a number of specific measures taken in the circuit design to
achieve low power dissipation, has resulted in a device with a power
consumption of only 2~ 3uW, suitable for wristwatches.

Mitsubishi Denki Giho: Vol. 55, No. 9, pp. 59~63 (1981)

Aseismic Design and Testing of the Type G Motor-Control
Center

by Ryuichi Fujimoto, Kiyoshi Sato & Toru Sugimura

The control center is the heart of a low-voltage switchgear system,
and it must provide for uninterrupted supply of electrical power in
the event of a ground fault, and for the safe stopping of plant opera-
tions if this should prove impossible. Recently, it has been proposed
that dynamic structural analysis should be used, rather than static
structural analysis, in the aseismic design of these centers. The article
details the application of finite-element analysis and structural dy-
namics to the development of an aseismic-type control center and a
test program performed at the Vibration Test Laboratory, and
discusses the aseismic design and the evaluation results.

Mitsubishi Denki Giho: Vol. 55, No. 9, pp. 44~48 (1981)

A Current-Differential Carrier-Relaying Scheme
Using Frequency-Modulation Techniques

by Kenji Suzuki, Minoru Hatata, Sunao Suzuki, Shin'ichi Azuma
Yoshiro Noguchi

FM carrier-relaying, using theoretically ideal protection schemes
based on the differential-current principle, is gradually coming into
widespread use for multiterminal lines and trunk transmission-line
systems. Based upon extensive practical fieldwork experience, Mitsu-
bishi Electric has supplied the Chubu Electric Power Co. and the
Kyushu Electric Power Co. with equipment that improves perform-
ance and reliability. The article introduces this equipment, and
details the improvements, which include better noise detection by a
monitoring system using zero-phase-sequence current, the addition
of high-impedance earth-fault detection using zero-phase-sequence
differential protection, and built-in automatic inspection functions.

Mitsubishi Denki Giho: Vol. 55, No. 9, pp. 64~68 (1981)
Applications of Static Var Compensators to Power Systems

by Atsushi Doi, Ryoichi Fujiwara & Shigeru Abe

The development of the static var compensator (SVC) and its appli-
cation to reactive control has a significant contribution to make to
power-system stability, one that is already being exploited overseas
in EHV power systems. The rapid response of the SVCiis effective not
only for voltage stability but also in controlling power swings, at
the same time offering a solution of the many problems caused by
reactive power, The article summarizes the factors that determine
SV C effectiveness in an actual power system—e.g., the basic perform-
ance specifications, typical applications, and the most effective loca-
tions for installation, etc.

Mitsubishi Denki Giho: Vol. 55, No. 9, pp. 49~53 (1981)
The “Balancer” and a Balancing Machine for Material
Handling

by Sukehisa Noda, Yoshio Kunitomo, Naoki Oku, Tadahiro Yoshida
& Munehiko Mimura

In the field of material-handling machinery, there is a recently
growing need for load-handling equipment that can be readily in-
stalled at each particular item of production equipment, that makes
setting easy, and that does not require skilled labor. The need to
eliminate back-breaking labor from load-handling operations is
another factor stimulating this need.

The article details the principle of operation, the structure, and
the special features of the Mitsubishi “Balancer,” developed and
marketed in response to this need. The Balancer employs a mechani-
cal brake to achieve simple speed control of the lift electric motor.
The principles of a balancing machine that lifts or lowers when
merely touched by hand are also explained.
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