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Abstracts

Mitsubishi Denki Giho: Vol. 50. No. 2. pp. 104~9 (1976)
A Thyristor-Controlled Power Sourca for Automatic Welding

by Takeshi Kitsukawa, Koichi Tochiori & Hirohisa Segawa

Ths high c¢fficiency and economic advantages of CO; gas-shielded arc
welding have made this method the most widely used in semiautomatic
and automatic arc welding; and with the growing demand for the
automation of welding operations, considerable research is being
devoted to automating even vertical-head, overhead and all-position
welding, which have conventionally required the use of highly trained
welders. Mitsubishi Electric already manufactures the popular Type
SA-G semiautomatic arc welder, and this articlé introduces a thyristor-
controlled power supply for CO, gas-shielded arc welding, focusing
on its performance.

|

Mitsubishi Denki Giho: Vol. 50, No. 2, pp. 81~5 (1976)
Microwave Baking of Photoresists

by Hiroyasu Toyoda & Haruhiko Abe

Many new applications have recently been found for microwaves.
In semiconductor manufacture, for cxample, consideration has been
given to its use in the baking of photoresist film. This article deals with
the effect of microwave baking on the photoresist and on the etching
properties when using a commonly available rubber diazide pho-
toresist, and reports primarily on the results of application to the post-
baking process.

Tt was found that the processing time is shorter than with conven-
tional heating, the amount of undercut is smaller, and the cffect on
the photoresist itself is reduced. These results indicate that microwave
baking is an effective method for baking photoresist film.

Mitsubishi Denki Giho: Vol. 50. No. 2. pp. 110~15 (1976)
Davelopment of a 7.2kV Gzneral-Purpose Fuse

by Yukio lwasaki, Shinobu Ota & Toshiycki Chikata

Silver-silica-sand-type current-limiting fuses have the advantages of
a large interrupting capacity, compactness, lightweight construction
and low cost, but they are not generally effective in interrupting small
currents. This newly developed ultrawide-range fuse maintains the
traditional advantages of current-limiting fuses, with improved low-
current interruption satisfying the stipulations of IEC Pub 282-1 for
l-hour fusing current interruption. The article presents a detailed
treatment of problems arising in the application of current-limiting
fuses from the standpoint of small-current interrupting performance.

Mitsubishi Denki Giho: Vol. 50. No. 2. pp. 86~90 (1976)

Development of a Cathodochromic Material and 2 Dark-Trace
Storage-Display Tube

by Katsuhiro Ono, Yoshio Takada, Hirotsugu Arai & Katsuhiro Ota

The conditions necessary for synthesizing cathochromic sodalites by the
simple and highly preductive zeolite diffusion method were given
detailed consideration, and an optically erasable bromosodalite was
then developed by constraining the presence of secondary-phase
materials.

This bromosodalite was then uscd in fabricating optically erasable
dark-trace storage tubes, which attained a contrast ratio of approxi-
matcly 5: 1, and which could be erased in about 10sec by irradiation
with whitc light of 4 x 103L. The storage time for the displayed
picture was about 3 minutes at an illumination of 50fL.

Mitsubishi Denki Giho: Vol. 50. No. 2. pp. 116~20 (1976)
A New Type of Uninterruptible-Power-Supply System
by Seizo Tamii & Muneaki Takeuchi

With recent attention focused by the world energy crisis on energy-
efficicnt power supplies, Mitsubishi Electric has developed a bi-direc-
tional power converter combining in a single unit the functions of an
inverter and a float-charging rectifer. Making use of the fact that the
reactive power component in the inveiter can be fed back to the input
side, this new design omits the float-charging rectifier, there by decreas-
ing the loss inherent in the power path. Conventional inverters are
used, and the input and output can be controlled in both directions.
Use of this new converter effects considerable savings of energy, reduc-
tion of plant costs, and a decrease in sizc and weight in comparison to
conventional types. The article introduces the operating principles,
features and performance of the system.

Mitsubishi Denki Giho: Vol. 50. No. 2, pp. 91~4 (1976)

Feasibility Studies on the m-Mode Structure for Electron Linear
Accelerators

by Susumu Sawada & Yoshibumi Minowa

Due to the difficulty in obtaining a stable electron beam with conven-
tional electron linear accclerators, development of a practical mode
accclerator had been delayed. However, calculations indicated that
despite its simple periodic disk-loaded structure, the z-mode accelerator
would exhibit a high, effective shunt impedance and, provided that
the number of cavity sections is small, the stability difficulty could
be alleviated. A prototypc z-mode accelerator with 7 cavity sections
was therefore constructed, providing an output of 136mA at 3.8MeV
with a peak RF input of 1.8MW. Its effective shunt impedance is
57MQJm, and a stable, well-fccused beam was obtained without the
use of external focusing devices.

Mitsubishi Denki Giho: Vol. 50. No. 2. pp. 121~25 (1976)

The Effect of Wavelength on the Photodegradation of Poly-
styrenes

by Ichiro Takahashi

Although plastic materials are widely used in lighting fixtures, it is
a fact that light and heat causes degradation of them. The article
reports an investigation of the effect of the irradiation wavelength on
the photodegradation of the high-impact polystyrenes used in lighting
fixtures. The results indicate that photodegradation takes place mainly
in the polybutadicne phase, and that the rate and degree of degrada-
tion increases with decreasing wavelength. The mechanism of degrada-
tion was also found to differ at different incident wavelengths. Pho-
todegradation under irradiation by wavelengths of 275nm or more
occurred in both the polystyrene and polybutadiene phases.

Mitsubishi Denki Giho: Vol, 50. No. 2. pp. 95~8 (1976)
Improving the Reliability of Gunn Diodes

by Shigeru Mitsui, Takeshi Suzuki, Osamu Ishihara, Michio Kotani & Mikio Nishihata

The wider application of Gunn diodes has increased the desirability of
establshing quality-assurance methodology through reliability techno-
logy. The article defines critical parameters for achieving high-reliability
of Gunn diodes, introduces actual tests used to cvaluate reliability,
and shows how it was possible to assurc a failure rate of 520Fit or less
at a reliability level of 60% for Gunn diodes. The diodes evaluated here
were manufactured by improved techniques and were selected accord-
ing to established screening conditions.

Mitsubishi Denki Giho: Vol, 50. No. 2. pp. 126~30 (1976)
MELLOG Solid-State Logic Relays

by Masao Aoki, Masao Kaneko & Takashi Nakamura

Large-scale sequence-control applications are well served by mini-
computers and programmable sequence controllers, but some difficulty
cxists in selecting appropriate hardware for small- and medium-scale
applications. The pinboard and cam systems are limited in functions
and scale while the IC card system requires sophisticated technology.
Mechanical relays, though inexpensive and easy to use, are often
inadequate in terms of service lifz, reliability or responsivity.

MELLOG logic relays are an economical control device developed
against this background for small- and medium-scale sequencc-control
applications. The article describes the devices and their features, and
gives some application examples.

Mitsubishi Denki Giho: Vol. 50. No. 2. pp. 99~103 (1976)
Simple Gunn-Oscillator Circuits for Microwave Sensors

by Shigeru Mitsui, Michio Kotani, Osamu Ishihara & Hiroshi Sawano

Simple microwave sensors using Gunn oscillators, used to detect the
presence and movement of objects, are expected to find wide applica-
tion in traffic-control speed-trap equipment, radar for small vessels,
burglar alarms, and collision-prevention devices. This article describes
two types of such sensors: that using direct (or self-) detection, and that
with a separate detector diode, and discusses the circuit construction,
operating characteristics and minimum detectable level of both. The
two types of Gunn oscillator sensors are further compared, in terms of
performance, with conventional input-output isolation types using a
circulator.
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g AR O MRS KT IBE, IHEILER UEFaR)
& LCOMERE MEHER (TuA-2) & LTOMRER Y
MEREWEHHE DL VRO D W TE L 5 BE
BB 3, LNENDOEEOBEICDWT, FEHER U
A & Y, e, NEZSRTEIE & s Ve
FRE G b RO B REE-CH 5,
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THH, MEEEICOWTRES L, [N EREIED B 5 B
NH DY, D (-2 N EREORHER L5 &, H
KTHEHTHBREIN2HEL B A>T,

ISR vars RGO BT LcEs, kAl 1
- OEEE, BRI R O SR RFET 5 2
W, HERPLLELI B, LhL, —lcfrbhd X5, B
T AR~ 28I L C AT ERIC 31, feslhale B

HTHEREREL TRAAY, ZOBAIEL L EML % Do
o.M OB =R

COWHOBURTOMBEAZEET 2 ALE, KO2ZETHL 5, —
D, TEERENER O MESREI R~ O BED DR, B 1L kOR
Lick 5 A AHEFEAMSEC 585 TH 5, FRCRT & 5 2EE
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v DHICERE UTROBERR AT L, 2ORBLETHE
BT L, BMEREORNEERY LI 25 A CHEERC
ETH D,

—HIC F52F 00 MBI R AL X € 2, WE 400nm LT
FHHWTH B0, BRHERCTHER FoaF.0 X hEAY,
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Jo-F ARNEEHECH Y, TORBIEHELP TRV, 1,940cm™
DWILIE 222y FEIC & 5 ® 73, FHEHIC & 3 LR btk -
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2 —cH =cH -CHe

--=(11)

— CH = CH ~CH2-CHgz—CH=CH —

380 nm DEMBIC X 5 PE OWFEL TR, 2 OPICh T o AR
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