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Abstracts

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 29~35 {1995}

CAE Technology for Designing Circuit Breakers and Earth
Leakage Circuit Breakers

by Tsuyoshi Imamura, Shin‘ichiro Maruyama, Yoshiteru ¥ino, Hiroshi Fukumoto,
Koji Ujigawa & Masahiro Kawamura

CAE technology was employed to reduce the module size and ensure
optimum design quality in Mitsubishi Model PSS circuit breakers and
earth leakage circuit breakers. The CAE system includes an automatic
mechanical design system, a three-dimensional CAD system and a
dynamic mechanical analysis system.

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 2~6 (1995}

The Present State and Future Trends in Circuit Breakers and
Earth Leakage Circuit Breakers

by Kenhachiro N , Fumiyuki Hi & Tadatoshi Yamada

Mitsubishi Electric launched its first circuit breakers in 1933, and its
product line has evolved with new technologies and changing user
needs. The collapse of Japan's “bubble” economy has brought about
major economic restructuring with customers for circuit breakers and
earth leakage circuit breakers simultaneously demanding low price, im-
proved performance, greater versatility, additional functions and solid-
state, system-ready design. The article surveys the current state and
trends in circuit breaker and earth leakage circuit breakers technology.

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 36~39 (1995)

A Case Material for New Circuit Breakers and Earth Leakage
Circuit Breakers

by Shun’ichi Katsube, Toshikazu Uemoto & Satoru Yamasaki

New circuit breakers and earth leakage circuit breakers need to provide
higher current capacities while occupying less space than their prede-
cessors. The properties of conventional molding compounds tend to
{imit this miniaturization. The authors have developed a new case mate-
rial based on high-strength, shock-resistant thermoplastic-uylon and
thermosetting resins filled with a metal hydroxide that helps prevent
breaker-operation-induced degradation of insulation resistance. The
resin is used for the cases of new circuit breakers and earth leakage cir-
cuit breakers.

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 7~12 (1995)

Technology Trends in New Circuit Breakers and Earth
Leakage Circuit Breakers

by Yoshinori Mochizuki & Hirokazu Qishi

New circuit breakers and earth leakage circuit breakers depend on a
variety of technologies: commercial product technologies that provide
the product’s basic operating functions, quality control technologies
that maintain consistently high quality levels, the fabrication technol-
ogies used in manufacturing, and production control technology that
supports tight production and delivery schedules. The article surveys
trends in product technology, supporting electronics technology, devel-
opment and design support technology for commercial products and
international standards, which also influence the product development
cycle.

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 40~43 (1995)

Extinguishing Chamber Insulator Material for New Circuit
Breakers and Earth Leakage Circuit Breakers

by Shoji Yamaguchi, itsuo Nishiyama, Fumiaki Baba, Mitsugu Takahashi & Kazuharu Kato

The authors have developed a nylon-based composite material for the
extinguishing chambers of compact, high-capacity new circuit breakers
and earth leakage circuit breakers. Nylon resin provides superior
heat resistance and mechanical strength, aluminum borate whiskers
improve breaker performance, and magnesium hydroxide prevents loss
of insulation resistance between phases, assuring high insulation reli-
ability.

Mitsubishi Oenki Giho: Vol. 69, No.4, pp. 13~18 (1935)
New PSS Circuit Breakers and Earth Leakage Circuit Breakers

by Shinji Yamagata, Kazuhiro Ishii, Tsukasa fio, Hiroshi Fujii & Hiroshi Fujii

In January 1995, Mitsubishi Electric launched the PSS line of circuit
breakers and earth leakage circuit breakers featuring advanced func-
tions, compact standardized design and ease of use. The PSS line has
frame sizes from 30~225A and features four major functions. The arti-
cle describes the new technologies that support these new features.

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 4448 (1995)

Materials for Maintaining Insulation Resistance in New Circuit
Breakers and Earth Leakage Circuit Breakers

by Kazuharu Kato, Hiroshi Adachi, Mitsugu Takahashi, Tadaki Murakami, Itsuo Nishiyama
& Shoji Yamaguchi

Deterioration of insulation resistance following interruptions by short-
circuit currents has impeded development of circuit breakers and earth
leakage circuit breakers of compact size and increased capacity. The
authors have determined that this deterioration originates in vaporiza-
tion and subsequent deposition of metal from the breaker contacts and
conductors rather than carbon deposition as previously thought., A spe-
cial casing material was developed to suppress this effect. The high-
temperature arc causes a reaction between the metal vapor and the gas
formed by dissociation of metal hydroxide forming an insulating oxide.

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 19~23 (1995)

ISTAC Breaker Technology for New Circuit Breakers and Earth
Leakage Circuit Breakers

by Mitsugu Takahashi, Takao Mitsuhashi & Yuichi Wada

Mitsubishi Electric has developed magnetic field enhancement technol-
ogy for circuit breaker extinguishing chambers that dramatically
improves breaker performance due to the field’s effects on the arc
behavior and the movable arm in the early stages of breaker action.
This impulse-slot-type accelerator (ISTAC) technology is the result of
basic research on the magnetic fields generated in the extinguishing
chamber and the effect of magnetic fields on the behavior of high-
current arcs in air. This new technology raises the guaranteed perfor-
mance of the corporation’s new line of circuit breakers and earth leak-
age circuit breakers.

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 49~54 (1995)

Digital Electronic Trip Relays for New Molded-Case Circuit
Breakers and Earth Leakage Circuit Breakers

by Kazuhiro Ishii, Yuuji Tsuchimoto, Haruhiko Yamazaki & Naoko Kintaka

Mitsubishi Electric has developed compact, electronically controlled
circuit breakers with a 100A frame size that allow sophisticated adjust-
ments of RMS detection and tripping characteristics. The article
reports on the microcontroller developed for the application. Acting as
a special overcurrent relay, the device receives the operating current
from the load current, measures it and provides a conditioned supply for
operating the microprocessor. The microprocessor functions only to
implement the electronic trip relay function.

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 24~28 (1995)

3D Magnetic Field Analysis for the Extinguishing Chamber of
New Circuit Breakers and Earth Leakage Circuit Breakers

by Takao Mitsuhashi, Mitsugu Takahashi & Yuichi Wada

The authors have elucidated the magnetic field characteristics during
circuit breaker action in the extinguishing chamber of circuit breakers
and earth leakage circuit breakers by conducting three-dimensional
nonlinear static magnetic-field analysis. Based on their analysis, the
authors developed an extinguishing chamber with an impulse-slot-type
accelerator that dramatically increases the contact-opening torque and
arc driving force immediately after a short circuit initiates breaker
action. These analytical tools contribute to better extinguishing cham-
ber design and a shorter product development cycle.

S IS I




TTRAMSZ b

B/ —b a—XERRE - REERBROEETIEL AT LA
SFIRHEE - MR H- - RATEM - PHIEE - LRBRER
ZETHFI  Vol.69 « No.4 « p.55~59 (1995)

/=t 2 — TR~ 3 2 MRS IR ERESoHIBERIC I 22
572, ZiF - WRFOBERBME APLEERBE 24 54 > TH
BINHEY, BEHROTNE —TALICEEE L X FLNOEBAR
T2 SHOVRATFADEEL, BZEIZABIER SN 55T H FEHE
CHDWT, TR - Dy @)W E T 4 — KNy 7 38T - MY
A TEE Y T4 v TERARREITY, EEEOELEEZMS & L DI,
HEVERWLEIZIC L AE Y — Xl L% R - 72,

MR KA S X T L
FAMRIER] - (BT F - o RIE - AT - FHH
EETEFEER Vol.69 + No.4 - p.77~81 (1995)

HuBEBh RATRMR S R T L 0%, THITA DT BB 79308 IR T H 2 itk o
B RATERAESR S R T L OB IR E, MR S £E - LT 3T
FIEALZZLDTH b, A% BOERIMFEINTBY, YA T72%
RERCT 05 FIES:, kR AR, — RS TR L2,

ZDIRTLORRIE, BEAE LTHEKOF v ANVEERTE S
MCA KT, REWOHREEFRIERICENTE Y, /2, HiLEE
B, 777V ) ERSOIEEFBENEENTREI ETH S,

TA I IVHEHER Ay FFr—MA F—
AR - AT - AR - RIS - B4 IF -
=ETHFEI  Vol.69 - No.4 - p.60~B5 (1995)

ALy FXYOFT s VI LEIERL, FLVWBEEOZSL v FXE PR
B L2, COXSL v F XV, REABRERICHLTTA FLey
T PERAT 2200, #HBBEOZRECH L TEY 22—
WOPMA A v FTHRIBT2HAFRE L, THREZ2EDETE2
WHeL L7z, £/, BRoOZEMERICL Y, B THEOHE/D T
L7z, B6I0& ;5 (B HREE I L CEEZRRo2= v MLEN D,
CH2=y FOMARTAAL v F XX DEslifb & gk b2k L7z,

TEV-SL T

EMERZHATFLESRBL T L
HEE - REEE - THARZE - HEEE - ZRRS
=TI Vol.69 ¢ No.4 » p.82~87 (1995)

FONIAE SR TR TH RN ZHA T L ELFEL X F AITH L,
ST L T 30 % FIRFICRR T 2RI 3 2 o &
il e 5 T b, AN, ZHLS RREFIEZEE (MP-2000) 23y 7
Iy F7ety e LT, Py PINEEAKREES BREEETEH
(NTT) L ERITRAELL, COBEERAWI XL, O 4, 9, 16
SYEIFR, @ FEHEE O (AR INeIERER), @ ¥ 7 —HiET
DEEWMT oM, i EOBRREIFERTRETH b,

T—LBEZOAY—T Y P RT L
BRIETA « A 4 - ENIER - $5oK1RHE - AP %R - EB=
ZETEHIEER Vol.69 « No.4 + p.66~70 (1995)

EFHZAFy 7 oBMzeR L, XHE2ZRTTMICEBICEHS
, B OEEHEEANOEIE () 28 RICT 2 2 2T 54
WEFELHARE L2, ZOEETRXBEELOREH2C 7 -5k
S TERE T, EERCEOHIRILTEL S 2 FhlEET >33
VA%, CT—AMRIEHL THIK ST A7 2 -t DEHICL-T
FE 3, 2, XREREROBE) % Z 21217 202, BREs%r
DT %I T 2REER 272,

il @ O

EFRESEE v F Iy T
FAR & - MOFHE - &L ER - MIES
=ETHFR  Vol.69 + No.4 - p.88~92 (1995)

LW HFROEBRGHEREL, "7y X0 orviv—"00%
it 72. ZOUREHE, ~—Y RO TMEINIKE, SBE CHE
ROEHREZHRT A 75 v b/ ANH L& TES L TREGEZTY, £
72, EROBDISHINAREEE L EBREE, A2 5 0@ AR T,
KD EITIDINTH D, P> 7% EfEE L LT, ERiFERCERAR
E-THESRISINDIFBEERLLTEY, HRE2HEHLLLLTY, K
FOMBICIEG - R P TE, SFTOKRVIEENST(LYI RS,

RRENWMOBEFNBITV S X TF 4

AL « IR ER - (BT - S IERF]

=Z=THHEIR Vol.69 - No.4 - p.71~T76 (1995)
RR-BERE 2 H L 72 VSAT (Very Small Aperture Terminal) &
ZAF A, ERICBWTHHEREDNEREESORE £ L 2HCGEH
ENT 3, 4, bRk & R Lk o TEBR & BSES
Fr & DM OBERHE - 5 - F— DR HREEETI I L2 EE L

VSAT Y AT AEMEL, Pl 6 F 3 HRERENWITHALZ, 2
VAT A, WL HRE, TR, RBREZAESCITI2E0EE
PHEoTw5,

HKEESE Y FLCDVYf 703> b O—> M38267M8L
JAVEIEAES « IREE— - ZRMER - HE M
=TI Vol.69 - No.4 - p.93~96 (1995)

SR BEARAL LTEEESEy b4 2oy b u—3 (MCU)
M38267TM8L #BiR L7z, 2 MCU I3MBFOBE 7 o 235 £ — %,
Rl L2WEE 2 HREILT 52 &T, 380003 ) — X BT 5 iiKEifE
HEH-(1.8V, 4MHz) #EHLTw5,

Z @ MCU (2 LCD filfmlig iz iz, D-A ZF#B2FH L2 DTMF
(Dual Tone Multi Frequency), CTCSS (Continuous Tone-Controlled
Squelch System) H JTERRE % P L Tvr 5,




Abstracts

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 77~81 (1995)

A Wireless Emergency-Communication System for Municipal
Use

by Masanori Nanjo, Tomoko Okumoto, Hidefumi Sasaki, Shiyeo Morimoto & Yukio Usuda

Mitsubishi Electric has developed a line of improved wireless
emergency-communication equipment for municipal use that is more
versatile and easier to use than previous equipment. The system con-
sists of central office equipment, relay station equipment and user termi-
nals for municipal office use. The system uses the MCA telecommunica-
tions protocol to provide up to 60 voice channels, with support for non-
voice communications such as still-image and fax transmission.

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 55~59 (1995)

A Production Control System for Circuit Breakers and Earth
Leakage Circuit Breakers

by Masami Terasawa, Noboru Umemoto, Yukio Kimura, Tetsuma Hirakawa & Yutaro Ando

To meet market demand for lower cost and earlier delivery, the authors
introduced a production control system for circuit breakers and earth
leakage circuit breakers that combines an online sales system for plac-
ing and filling orders with an automatic manufacturing line. A produc-
tion schedule is generated automatically each day. Inventory and prog-
ress information are used to control parts-kit preparation, fabrication
and deliveries. The system raises productivity and can respond to new
orders with an immediate delivery date.

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 82~87 (1995)
A Sophisticated Multipoint Videoconferencing System

by Shigenobu Matsuda, Masahiro Matsumuro, Tadayoshi Noda, Yasutaka Akita
& Takeshi Mio

Multipoint videoconferencing systems usually require manual switching
between multiple video signals, but there is a market for systems capa-
ble of displaying multiple images simultaneously. The Mitsubishi MP-
2000 multipoint control unit for multipoint videoconferencing systems
has a back-end processor developed jointly with Nippon Telegraph and
Telephone (NTT) Corporation. This digital video mixing equipment
can subdivide a screen into 4, 9 or 16 sections for display of separate
video signals. It can identify the current speaker with a white frame or
an enlarged image, and the control center can export the multiscreen
signal as an analog output.

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 6065 (1995)
Model MA Switchgear with Digital Control

by Masashi Uenushi, Ryozo Hosoya, Hisakazu Ayata, Motenobu Noma,
Tadashi Hashimoto & Hiromu Numakura

Mitsubishi Electric has developed switchgear featuring digital control,
a wide-range current sensor that extends current-monitoring capabil-
ities and modules with built-in switches for a variety of operation
modes including preventive maintenance support. The switchgear can
transmit operating data to a remote site for simpler installation. Switch-
gear enclosures are produced by selecting and integrating standard
components best suited to the application. This manufacturing process
enhances productivity.

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 88~92 (1995)
New Multipurpose Washer for Kitchen Applications

by Osamu Monma, Hideho Taguchi, Keiji Kameishi & Koji O0gawa

Mitsubishi Electric has developed a new multipurpose washer for
kitchen use. The new product is designed to maximize simplicity and
efficiency in meal preparation and cleansing of kitchen utensils. A vane
pump supplies pressurized water through a precision nozzle forming a
thin, high-speed sheet of water with minimum mist production. High-
speed low-noise air jets from an air nozzle then remove the water. The
utilization of these technologies enable the user to wash items without
detergents, and dry a wide range of cooking utensils, tableware and
foodstuffs single-handedly.

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 66~70 (1995)
A Radiotherapy System with a C-Arm Drive

by Masaharu Goto, Takeshi Kishi , Masaaki Kurok Y bu Suzuki,
Tsunetoshi Tanaka, Katsuzo Fujita

Mitsubishi Electric has developed therapeutic equipment based on a
medical linear accelerator in which X-rays are concentrated on the tar-
get tissue from three directions to minimize irradiation of the surround-
ing tissue. Use of a C-arm in the drive mechanism for the X-ray source
raises precision. A balance weight on the C-arm drive cancels instabil-
ities in two axes that otherwise develop due to rotation of the center of
mass. A safety function prevents mechanical interference between the
X-ray generator drive mechanism and the treatment table.

Mitsubishi Denki Giho: Vol. 69, No.4, pp. 93~96 (1985)

The M38267M8L 8-Bit Microcontroller for Radio and
Telephone Use

by Hiroki Yawata, Shin'ichi Hirose, Masao Mio & Hisashi Harada

Mitsubishi Electric has developed the M38267M8L, an 8-bit mi-
crocontroller for radio and telephone use. By adjusting the threshold
voltage and other process parameters, existing production processes
were used to fabricate the M38267MS8L 38000 Series with a minimum
supply voltage of 1.8V at 4MHz operating frequency. The microcontrol-
lers include LCD control circuits, a DAC-based dual-tone multifrequen-
cy (DTMF) tone generator for telephone use and a continuous tone-
controlled squelch system (CTCSS) for radio use.

Mitsubishi Denki Giha: Vol. 69, No.4, pp. 71~76 {1995)

A CCTV System for Tokyo Electric Power Co., Inc. Using
Satellite Technology

by Kazuhiro Yasuda, Yoshi Sakato, Tomoko Okumoto & Toshikazu Kanemasa

Many very small aperture terminal (VSAT) satellite communication
systems are currently used in Japan due to the wide-area coverage this
technology provides. Under contract to Tokyo Electric Power Co., Inc.
Mitsubishi Electric developed a VSAT based bidirectional slow-scan
closed-circuit TV (CCTV) system with audio and data capabilities for
linking construction sites to local offices in mountainous sites unsuited
to laying terrestrial lines. Delivered in March 1994, the system is rugged,
weather resistant and easily transported.
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