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Abstracts

Mitsubishi Denki Giho: Vol. 49, No, 11, pp, 729~32 (1975) UDC 621.396.677.833

The Equivalent-Parabola Concept for Multireflector Antennas,
and [ts Application

by Motoo Mizusawa & Takashi Katagi

Antenna aperture distribution is usually achieved optically, but when the
number of reflectors is large, as in focused-beam-feed Cassegrain anten-
nas, or when the design includes asymmetrical reflectors, field distribution
must be obtained for each reflector in turn. This increases complexity
and makes analysis difficult.

The paper shows how a series of revolving quadratic mirror surfaces
may be resolved into a single equivalent reflector—i.e., an equivalent
parabola—and introduces a method by which the analysis of such a
system may be simplified.

Mitsubishi Denki Giho: Vol. 49, No. 11, pp. 704~07 (1975) UDC 621.311.1
New Problems of Stability in Electric Power Systems

by Katsuhike Uemura, Shoichi Takeda, & Hiroshi Suzuki

The greater size and heavier load density of electrical systems in recent
years point to new aspects which do not respond to conventional analy-
sis. The paper presents an analytical discussion of the following factors
which characterize such systems.
1. The conventional concept of weak linearity can no longer be ap-
plied to the basic power-flow characteristics of power systems.
2. The introduction of series capacitors has upset the dynamic stabil-
ity of system models, leading to a tendency to instability at the
interface of the electrical and mechanical sections.
3. System and load characteristics which have heretofore been regard-
ed as static, must now be recognized as dynamic.

Mitsubishi Denki Giho: Vol. 49, No. 11, pp. 733~37 (1975) UDC 621.382:681.11.114
A C-MOS LSl for Analog Crystal Wristwatches

by Mitsuo Nakayama, Hideo Sakane, Yasutaka Horiba & Akihiro Yasuoka

This C-MOS LSI was developed in cooperation with Citizen Watch
Co. Ltd. for usc in analog watches; i.e., those with the conventional
3-hand face. It contains not only those functions fundamental to this
type of watch (oscillator, dividers, motor driver) but also one-touch
time setting, dividing ratio control, LED pulse indication, and many
more.

This CG-MOS LSI is fabricated using silicon gate C-MOS technology
to obtain low Vg and to minimize chip size, and is assembled with
tape-assembly techniques to minimize the space factor of the LSI
package.

The paper discusses the electronic circuitry and fabrication technology
of this new C-MOS LSI.

Mitsubishi Denki Giho: Vol. 49, No. 11, pp. 708~14 (1975) UDC 681.3.01: 02
Color-Picture Recognition, and the Requisite Software

by Takayasu lto

With advances in image technology and pattern recognition, great
interest has been shown in computerized picture recognition. In partci-
ular, color-picture recognition is an emerging field, with little work
being done even in Western countries. The paper describes the progress
of the pioneering R&D work done at Mitsubishi Electric, touching on a
computer system for color-picture processing that is the foundation of
the whole program, algorithms for accurate analysis of color informa-
tion, recognition algorithms for the effective utilization of color informa-
tion, and their applications and software.

Mitsubishi Denki Giho: Vol. 49, No. 11. pp. 738 ~42 (1975)
Uac 621.3.048:678.643:541.66:621.315.6

The Degradation Mechanism of Mica-Epoxy Insulation Systems
During Thermal Aging
by Kazuo Okahashi, Osamu Hayashi, Takashi Imamura & Kyoichi Shibayama

The paper explains the mechanism by which A tan & increases during
the thermal aging of mica-epoxy insulation systems, which are widely
used in high-voltage electric generators. The higher the activation
energy of epoxy resin alonc or of a mica-epoxy system during thermal
aging, the smaller the value of 4 tan & will be for the model coil after
aging is completed. The aging process is governed by the diffusion rate
of oxygen, and volatile products of thermal decomposition accumulate
at the mica-epoxy interface, resulting in degradation of the thermal and
mechanical properties of the system. Thus adhesion between the mica
and epoxy is weakened not only by heat but also by the decomposition
products, and minute voids appear which are thought to be the cause
of the incrcased 4 tan 8.

Mitsubishi Denki Giho: Vol. 49- No. 11, pp. 715~18 (1975)
UDC 621.313.333:621.3.064: 621.316.5

Switching Overvoltages*in Vacuum Switches
by Yutaka Murai & Toshiji Takami

Because of their high arc-quenching ability, vacuum switches produce
high surge voltages. The paper describes first the surge mechanism that
occurs when vacuum switches are applied to motor circuits, and then a
method of protecting motors through surge suppression using Type VS
reactors, along with the construction and function of the reactors.
Consideration is also given to the probability of motor-insulation failure
occurring when reactor protection is applied, and examples are given
of numerical calculation for the failure probabilities of motors controlled
by vacuum circuit breakers and vacuum contactors.

Mitsubishi Denki Giho: Vol. 49, No. 11, pp, 743~47 (1975)
UDC 62-52+65,011.541.56

New Techniques for the Automation of Manufacturing
by Takahiko Inari & Mitsuhito Watanabe

In these days of major social and economic change, increasing industrial
productivity will continue to be vital. The automation of manufacturing
processes is an important means to this end, and with the increasing scale
on which automation is applied, and with the growing attention being
given to workers’ human needs, the techniques of achieving automation
must become more sophisticated. The paper discusses several new tech-
niques developed at Mitsubishi Electric.

Mitsubishi Denki Giho: Vol. 49, No. 11, pp. 719~23 (1975) UDC 629—78

Three-Axis Attitude Control of Satellites in Mid- or Low-Altitude
Orbits

by Femiaki Imado, Kazuo Tsuchiya, & Haruo Saito

The paper presents a new, biased-momentum-type 3-axis attitude-
control system for controlling satellites in mid- or low-altitude, arbitrary-
latitude orbits. This system uses a variable-level magnetic torquer to
apply a constant magnetic moment in the pitch direction, and an offset
thruster to control roll and yaw by cancelling out the effect of nodal
regression of orbit, thereby achieving precise control without the need
for a yaw sensor. In the course of this work, root locus analysis was used
in defining the main parameters for the control system, and on the basis
of values refined through simulation, a substantially complete design
method was established.

Mitsubishi Denki Giho: Vol, 49, No. 11, pp. 748~53 (1975)
UDC 697,975:697.911: 681 3.06

Design Software for Refrigeration and Air-Conditioning Systems
by Hiroshi Kasagi & Michio Otsubo

Increasingly, design work must be accomplished quickly, with a great
degree of sophistication and using less manpower. As a result, steps have
been taken to firm up the design software for refrigeration and air-
conditioning installations.

Several computer programs have been developed, extending from
cooling and heating load calculation for buildings to system simulation,
and involving a wide range of equipment, from home refrigerators and
room air-conditioners to various types of heat-recovery air-conditioning
systems.

The paper outlines the various items of software, and discusses the
contents and cflectiveness of programs by adducing examples of simula-
tion of a multicentral system, and of a refrigerator.

Mitsubishi Denki Giho: Vol. 49, No. 11, pp. 724~28 (1975) UDC 697.2: 644.1
On the Combustion Properties of Aerated Gasified Liquid Fuels

by Tamotsu Noguchi, Yasuji Matsui, Masahiro Sakai & Michio Fujiwara

The combustion properties of gasified liquid fuels (kerosene, n-
dodecan) when aerated prior to combustion were investigated for the
first time, and their burning velocity, activation energy and stability
limits were determined. It has become clear that the properties of both
kerosene and n-dodecan are greatly similar to those of such previously
studied parafin hydrocarbon fuels as methane and propane. In that
pre-aeration enhances the completion of combustion, the clarification
of the pre-aerated combustion characteristics of these liquid fucls is of
great practical significance.
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CR/LP
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’—l Multi-head Color Film Reader i l

! Digital Color TV Scanner |

—l Pseudo~color Display l
—4 Gray~level Film Writer ]
———I Calcomp Plotter l
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head
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RO BRI v n1i+s MEHRICH R Thi b KEnA,
HECER K i 200°C, 180°C ik BHIgHkD R 5 23/ E v, SED
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FOMESLHILREC X 9 2% Y BUEA A 3 D ©, ERFDEY
Higd s85ak Kie: SEOMA2ER LAT NI A bRV, IE
PEAE 2% &, Ity RRFHOEGHERNE A B M2 AT
BY, Tk, 2h1fFy BEEEEEEEL DY 3 SR

4. 3 B

C OB e Ity BHEO/LEME MBI % K 9. R,
T OALZEREE D D ASURO AR e T 5 L IRD X S Kk B,
ADHSR D LI FoouTy, Ty 2, BOEYH bt vooiusdt
v, GOz AEE LCRET 2, 5501 Foo50 i B-0 03E» b1
B LizvwT, B-1 & B-2 oREE0 C o bRET 5, 1hy
HileoMEKIcH 5 HN-2200 o FHELRIERE b B LA EED
brvoi, ity RERAOBEMEZ NS 2 corT, 9.
DB O bFET B vooRuasIv BRIECHIZL Tw 3, %7,
RBHE Tty @flEh o 1250 SEEOFFEN (R 1. OFMEES L
o 1270 BB OFELEHE T2 &, B-0 1L T, B-1
2101, B-2 %5 1.05 K74 %) W ~T COy OFLERMNFIEFICE W,
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5. IAERIRD R ORI RT

# '] =3 v 4 A o F EF v WA &
R R T s g o | OB EC | mpgnga s g
§O) {"‘j‘;““ x102 (keal/mol) (Sx10%) Qo) {W}TL x ‘02} (keal/moD) (5x102)
200 2.69 —2.39 200 57.8 - 69.4
B-0 180 1.08 16.9 ~2.06 180 3.61 50.3 ~16.1
160 0.46 ~3.46 160 0.33 5.09
200 8.4] ~7.02 200 100 —%0.0
B-1 180 4.00 13.3 —8.3% 180 11.5 43.0 26,6
160 1.77 —7.00 160 1.21 -9.21
200 67.2 —48.0 200 400 -334
B-2 180 38.4 10.5 -—42.0 180 110 34.8 —~97.5
160 22.] —37.0 160 13 ~—34.0
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8t # S
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B-2 0.32
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