





FEFN SO 349% 35

=SB

E L x B8 ¥ £

g

B X
GHER
S EARTE TS oo oo r oo WO AT e A ZEeZERE E - B fe- 193
V) 3 AHI R oo MAKRE-FR E-EERT-RERE-ZE B 19
A A v ESFAD 3,000 VIEERLE 7 L — $ 4 & F 5 v HBERE
................................................................................. B EHB - RPEEF - HEF - B 84 206
TR R B A o B oo et B BE 22 B - SEEIACEHE - A M 5 = 211
FR kI O I PO B RS R oo MR HBCR R B WM E B Z M 210
7 e B R TR AR A B B e BBk WD R - I AR B 221
RGN A B e e ) 0 IE HE - = A M — - AL BF — 225
ZHNE AR - MAT o 27 AHBHIOBE oo ANRBTRE » 8 K 3 S - N M - W Ak - HSGTSEES - 230
BT RS & AT IO FRIIEE - vvmeee e mrmee e T oM e e N RK IR = - m 6T - 236
TR N ADEITAGTI S AT Ly ovvvrrerssmnneos s EBVE-FTHRFE-AEBE- i — 8- 242
FEIRAR L E DL S 2T 2y vver oo TRE— BE - H I 8k vk - 80 BR HE - A 9 R e 247
R 1 35 B B R R A O SRR - IR - P S — - R e M B = e 254
HF B B A B v evrvere et b FA - H g 259
CEEERSO -
BXHERFME LCD 2 Y vl OB TG E SR oK - B DY R - B R e 269
AR = VP 2T L (V) ~BRANBIITZOR & AT Lo Gt B HE - P B B8 - RR R TR MR -0 Bk 3G 276
e BB TC e KAEFEE BB - BB B 5 HI-- 280
500 LV 77 A s BRARERR DRGFEERER oo WK BUASC—BE - I % RG- BLJR RE - 287
BRI 7 4 LR 42 LB D DFHTE e o M |- 292
=~ 7 — b v (R B R AR - [ Bl BB 0 R - 295
CHTHEE
F o T P BT AT L (B0 8 ) o ormriiartii i KN A 300
RS IES 268
BERAA » 7 - PR

(&
E#ERERESHEYY— FEMLY R 54

HAEA g o Higrfibo k& 2k s Lo, EHEEEEEES 27 4
YACS (Yard Automatic Control System) 233w b Twn 3,

WSROI (v — F) JRERAEEAZ VT &, B CRIEERBRIC Y hhb
LEVEERFFI T &, & ERYACSIhcH#E %2, £@FE0Er— FiE, YACS
BASHEEX LB HATD B,

EEE, WEM49429 BT oE I3 K CBE L, EIRIResRiN
v bo—ne v ANCERE S, B> B SPoBFEHEE 27 4 (ME-
LCOM 350-5F x2 BR) TH b,

[

zER4EA2#



. 49 No. 3 MARCH 1975

METSU ISHI DENKI GIHO

SPECIAL EDITION ON LAND TRANSPORTATION

CONTENTS

SPECIALLY COLLECTED PAPERS

A Railroad Traction Motor Using Class H Insulation

Hiroyuki Nakashima, Yasushi Yamamoto, Wataru Bito, Katsutoshi Higashi 193
A Silicone-Oil-Immersed Transformer for Rolling Stock
Hideo Nankaku, Hiroshi Kuwahara, Keiji Tsuruta, Toshihide Kodama, Tsutomu Abe 199
A New 3000-V Chopper Controller with Regenerative Braking for RENFE
Masahiro Ashiya, Masashi Naruto, Nobuyuki Nakanishi, Hiroshi Takami 206
An Optical and Position Height Sensor for a Magnetically Levitated High-Speed Ground Transportation System
Munehiko Nagano, Kumio Kasahara. Toshimi Kawamura 211
A Communications System for the Kosei Line of Japanese National Railways
Tetsuro Kato, Toshihiro Yorimasa, Akira Otsuka, Hiroshi Takegaki, Kazuo Mitsui 215
Integrated Train Testing Equipment for Tokyo’s Teito Rapid Transit Authority (TRTA) Subways
Mikio Hara, Satoshi Matsuda, Hironobu Kohara, Junichiro Kaneda, Masaaki Ishimoto 221
Electrical Equipment for the Mitsubishi Electric Bus............... Masao Kawabe, Eiichi Mitsuhashi, Kenichi Kuyama 225
A Test Track for MAT System Guided Buses
Shinjiro Anami, Masuro Tsuyuki, Takao Muto, Toshio Yahata, Yukio Sofue 230
A Method of Evaluation for New Urban Transit Systems......... Sadao Shimoji, Kenzo Kobayashi, Setsuko Miyahana 236
An Operation and Control System for Route Buses
Tetsumasa Asano, Ryohei Uchida, Akiharu Rokushima, Ichiro Nakahori 242
An Automatic Control System for JNR’s Shiohama Marshaling Yards
Kazuyoshi Kudo, Kinji Tagata, Takeo Watanabe, Kazuo Ishii 247
Experimental Verification of Estimations of Expressway Traffic Density
Kotaro Watanabe, Ichiro Nakahori, Toru Okanuma, Hideo Watanahe, Nozomu Miura 254
Integration of Subway Operations Control............cocoiiiiiieiiniiiiiiiscieieeineennns Kazuto Kitagawa, Mamoru Iwamura 259
TECHNICAL PAPERS
Silicone Oil as a Dielectric......... Hiroshi Kuwahara, Keiji Tsuruta, Toshitsugu Ishii, Yoshihiro Makino, Koichi Ito 269
Pattern Processing Systems (IV)—A Color-Picture Analysis and Display System
Takayasu Ito, Hideo Nakajima, Masatoshi Fukushima, Takefumi Narikawa 276
ICs for Motor Speed Control...........ccooevvievinvineinnnn. Toshimi Okuho, Takao Nakano, Takashi Ogata, Harunori Sato 280
High-Voltage Test Procedures for 500-kV Gas-Insulated Switchgear
Koji Takahashi, Bunichiro Itakura, Takahiro Hama, Keishi Natsui 287
Development of the ROSSIPOSA Vacuum Cleaner Filter System...........c.coivvvivvirniiieiiniiieeienenn.s Kouji Fukuda = 292
The MAG-HEAT Principle of Commercial-Frequency Induction Heating.................. Masahiro Hibino, Toshio Ito 295
TECHNICAL LECTURE
Character Display (PArt 3) ......o.eiiiieiiii ettt e et e e e e e et e e e e e e e e s Kiyoto Okawa 300
PATENTS AND UTILITY MODELS 268

COVER

An Automatic Control System for JNR's Shiohama Marshaling Yards
One of the main elements in the efforts of the Japanese National Railways
(JNR) to modernize their freight-handling operations is a system for automatic
marshaling-yard control.

The considerable danger involved in conventional freight car marshaling,
plus the fact that work must go on day and night and in all kinds of weath-
er, is prompting the introduction of such systems at main yards throughout
Japan.

This month’s Giho cover shows the Shiohama Marshaling Yards (opened
in September 1974 in the seaboard industrial region of the city of Kawasaki)
along with the dual MELCOM 350-5F computer system that controls car

movements.
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‘Abstracts

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 215~220 (1975)
UDC 621.366.931

A Communications System for the Kosei Line of
Japanese National Railways
by Tetsuro Kato et al.

JNR’s Kosei Line, opened on July 20, 1974, runs for 80 km from
Yamashina Station (Tokaido Line) along the west shore of Lake Biwa
to Omi-Shiotsu Station (Hokuriku Line). It features ultramodern equip-
ment, with a fully computerized train control (CTC) system. All the
instructions and control signals originate from a centralized operational
headquarters in Osaka.

This paper describes the train-information radio equipment, which
incorporates an automatic train-tracking function to facilitate infor-
mation exchange between the central headquarters and the motorman.

Mitsubishi Denki Gihe: Vol. 49, No. 3, pp. 193~198 (1975)
UDC 621.3.04:621.3.048:621.315.6

A Railroad Traction Motor Using Class H Insulation

by Hiroyuki Nakashima et al.

Recent improvements in rolling stock have created a demand for higher-
capacity higher-torque traction motors. To meet this demand within
the existing limitations of space, the pace of making improvements in
the thermal characteristics of traction motors—specifically, the develop-
ment of a Class H insulation system——has been forced. The determining
factor has been a Class H solventless impregnating varnish, which has
made possible the manufacture of a Class H (raction motor that is
superior both electrically and mechanically while being resistant to
high temperatures.

Discussion is made of the general characteristics of the new varnish,
evaluation-test procedures and results, and some typical designs of
traction motors using Class H insulation.

Mitsubishi Denki Giho: Vol. 48, No. 3, pp.221~224 (1975)
uUDC 621.317.7:621.335.4

Integrated Train Testing Equipment for Tokyo's
Teito Rapid Transit Authority (TRTA) Subways

by Mikio Hara et al.

The current trends in this field are toward an increasing usc of elec-
tronic technology in rolling stock, and toward longer trains. The
maintenance expertise for this complex equipment requires time-con-
suming specialized training. TRTA, operator of a network of Tokyo
subway lines, faced this problem when adopting cars equipped with
thyristor chopper controllers; the solution they arrived at is computer-
aided train testing equipment.

The outstanding results produced have enabled unified testing of a
10-car train, broadening of the items tested, upgrading of testing
precision, simplification of test operations, shortening of testing time,
and clectronic data processing of test results.

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 199~205 (1975)

UDC 621.314.2.678.842:621.335

A Silicone-Oil-immersed Transformer for Rolling
Stock

by Hideo Nankaku et al.

Conventionally, rolling stock transformers have used nonflammable
synthetic oil, but with the manufacture of such oils being discontinued
for environmental reasons, the Japanese National Railways has decided
to replace them with silicone insulating oils.

This full-scale use of silicone oil in transformers, however, is un-
precedented anywhere in the world, and it has thus been necessary to
design and develop a transformer which is compatible with various
grades of oil, taking full advantage of the characteristics of each, A
general description of such a transformer is given, along with its salient
features.

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 225~229 (1975)
UDC 629.114.53:621.31

Electrical Equipment for the Mitsubishi
Electric Bus
by Masao Kawabe et al.

Recently, clectrically powered vehicles have attracted attention as a
means of combatting pollution, and this paper discusses equipment for
clectric buses, an area in which practical developments are relatively
well advanced. Powered solcly by batteries, the DC drive motors are
thyristor chopper controlied, and use reverse conducting thyristors to
achieve voltage control simultaneously with automatic field weakening
control. These features, in combination with current ratio-limiting con-
trol at the accelerator pedal, make operation as casy and familiar as
conventional motor buses, while running characteristics have all the
advantages inherent in an electrical vehicle.

Mitsudishi Denki Giho: Voi. 49, No. 3, pp. 206~210 (1975)
UDC 621.337:621.314.571:621.337.5

A New 3000-V Chopper Controller with
Regenerative Braking for RENFE

by Masahiro Ashiya et al.

The regencrative braking system of the chopper-controlled EMUs of
the subway and commuter systems running under 750-VDC aud
1500-VDC lines is exhibiting striking advantages in terms of lower
power consumption and maintenance costs. Consequently, it has been
attracting wide attention as an energy conservation measure.

Mitsubishi Electric has developed and produced Japan’s first 3000-V
chopper-control system, which the paper describes. Delivered to
RENFE (Spanish National Railways), it is the first chopper-control
system to be exported to Europe, and so it will be closely watched as
a representative of Japan’s chopper-control technology.

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 230~235 (1975)
UDC 629.113.6:625.1:001.5

A Test Track for MAT-System Guided Buses

by Shinjiro Anami et al.

The Mitsubishi Automatic Transportation (MAT) system, jointly
developed by Mitsubishi Electric and Mitsubishi Heavy Industries,
is a medium-capacity guided-bus system that is computer-controlled
to provide unmanned operation. The system offers safe, reliable, eco-
nomical transportation that is low in pollution.

The construction of a test track has opened the way for realization
of a commercial MAT network, and has provided valuable related
data. The primary aspects of the test track facilities—i.e., data trans-
mission and automated operation—together with the results of on-
track testing, are described.

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 211~214 (1975)
uDC 625.3/6

An Optical and Position Height Sensor for a
Magnetically Levitated High-Speed Ground
Transportation System

by Munehiko Nagano et al.

The self-controlled linear synchronous motor with self-detecting excita-
tion is seen as the choice for propulsion and control of magnectically
levitated ground transportation vehicles. However, a sensor for ground
position detection is essential, and an optical type scems most promising
in terms of precision and response.

Construction has been completed of a prototype sensor that receives
the output from a modulated light-emitting diode as it is reflected from
transverse strips of reflective tape attached along the track. This
sensor performs at the expected level of position detection and enables
monitoring of levitation height.

Presented are the principles and structure of the prototype sensor,
and the results of simulation tests.
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Abstracts

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 259~265 (1975)
UDC 681.326:656.259:625.42

Integration of Subway Operations Control

by Kazuto Kitagawa and Mamoru lwamura

It is noteworthy that cybernetic systems applying data-processing
techniques are being introduced even in the labor-intensive railway
transportation industry. Adoption of an integrated control system—
one composed of line and train control, power supply and ventilation
control, yard control, etc., and relying. on telecommunications and
computer-control - technologies—is attractive and effective from the
viewpoints of both the community and the managing authority. Some
structural features are described, together with possible applications.

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 236~241 (1975)
UDC 717.7:681.3.004

A Method of Evaluation for New Urban Transit
Systems
by Sadao Shimoiji et al.

As new residential communities spread farther and farther from
metropolitan centers, a new approach to the design of the medium-
capacity mass transit systems is being developed on the basis of benefit
structure, a concept that takes into account not only travel time but
also the comfort and convenience of users. The approach aims at an
optimum design integrating technological, economic and social view-
points.

The paper also undertakes an analysis of an optimum transit system
for an existing exurban community beyond which further residential
development is taking place. The analysis places particular emphasis
on route distribution.

Mitsudishi Denki Giho: Vol. 49, No. 3, pp. 269~275 (1975)
UDC 665:678.842:621.315.6

Sllicone Qil as a Dielectric

by Hiroshi Kuwahara et al.

Silicone oil, noted as a likely alternative for nonflammable synthetic
oils, has seen rapid progress toward practical applications in trans-
formers, and is now in use in railroad rolling stock transformers.

It has outstanding electrical, chemical and thermal characteristics,
and is combustion-resistant. Further, since its safety has been fully
proven by use in drugs and cosmetics, wider usage as an insulating oil
is predicted.

Outlined are the research results to date concerning the properties
of silicone oil as they relate to its use as an insulating oil in rolling
stock transformers.

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 242~246
UDC 711.7:656.132:519.2:351.811.12

An Operation and Control System for Route Buses

by Tetsumasa Asano et al.

Decreased running speeds, impaired service performance and a worsen-
ing of the economics of operation are problems that are hitting urban
bus services with increasing severity of late, bringing a necessity for
drastic measures. This paper examines a variety of mneans for improving
bus operations, and presents the results of actual measurements of bus
operating conditions in city streets. A bus operation model has been
developed to analyze traffic flows from the viewpoint of traffic engi-
neering, and some methods for improving bus operations are advanced.

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 276~279 (1975)
uUDC 681.3.02

Pattern Processing Systems (IV)
—A Color-Picture Analysis and Display System

by Takayasu [to et al.

Improvements in picture-processing technology have broadened the
area of its application, and the processing of increasingly complex
source materials calls for maximum utilization of the color information
included in the original. To this end the Central Research Laboratory
has developed a color-picture analysis and display system incorporating
a functionalized color-picture input system. The system is at present
being used in rescarch on color-picture processing. Utilizing a conver-
sational computer interface, it achieves excellent color-pieture analysis.
The system and its basic functions are introduced.

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 247~253 (1975)
UDC 656.212.5.65.011.56.681.32

An Automatic Control System for JNR’S Shiohama
Marshaling Yards
by Kazuyoshi Kudo et al.

The trend toward marshaling-yard automation progresses, improving
traffic flow despite increases in traffic volume. This article introduces
the automation and control system for JNR’s Shioyama Marshaling
Yards, the third such installation built by Mitsubishi Electric. The
yard was opened in September 1974,

The initial discussion of the general functions of marshaling yards
is followed by details of the size, system structure and functions, and
the special features of the Shiohama Yards. Presented too are trends
in moving-car control, from the standpoint of system application, and
the conditions affecting operation of the computer system since the yard
opened.

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 280~286 (1975)
UDC 621.382:621.313.2:621.316.71

ICS for Motor Speed Control

by Toshimi Okubo et al.

The intrinsic advantages of integrated circuits in terms of size, weight,
cost, accuracy and reliability have resulted in the appearance of 1C
apparatus for motor control.

This paper discusses the technological problems encountered during
the development of a production model incorporating the IC-M5177P
phase-control IC and the IC-M51401K VTR servocontrol IC. These
are motor-control 1Cs produced by Mitsubishi Electric using in-house
technology. Technical problems deserving future consideration are
also pointed out.

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 254~258 (1975)
UDC 005:656.021

Experimental Verification of Estimations of
Expressway Traffic Density
by Kotaro Watanabe et al.

With the increase in expressway traffic, flow analysis and control is
assuming greater and greater importance. This article presents a
method of on-line estimation of traffic density in a given sector of an
expressway. The method is based on measurement of traffic volume at
the sector end points and on vehicle running speed. Also discussed are
the results of an analysis based on actual measurement by radar speed
detectors along the Meishin (Nagoya-Kobe) expressway, and sector-
density estimation techniques. The results show that the density-
estimation techniques are fully suitable for practical application.
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Abstracts

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 287~291 (1975)
UDC 621.3.027.8'621.316.5:001.45

High-Voltage Test Procedures for 500-kV
Gas-Insulated Switchgear
by Koiji Takahashi et al.

Demands for more electric power and for smaller equipment have
resulted—through progress in developing thc application technology
for ST gas and the manufacturing technology for organic insulation
materials—in the development of 500-kV gas-insulated switchgear
(GIS).

In most GIS, the potential gradients in the SFg and the electrical
stresses in the molded epoxy insulation are high, so that high-voltage
performance verification calls for a rigorously developed methodology.

Mitsubishi Electric’s full range of tests—development, design and
application—are the basis of a line of GIS of high quality measured
in terms of practicability, reliability and economy, which have been
marketed.

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 292~294 (1975)
UDC 621.313.3°648.525:676.41:697.983

Development of the ROSSIPOSA Vacuum Cleaner
Filter System
by Koji Fukuda

The vacuum cleaner is clearly a household necessity in Japan, where
the ownership ratio is 89.29§. However, market research has shown a
degree of user dissatisfaction, a common complaint being weak suction.
In order to rectify this basic functional shortcoming, developmental
efforts at Mitsubishi Electric concentrated on a filter system, cul-
minating in the ROSSTPOSA superfilter.

The paper discusses the developmental process, construction, and
features of the Rossiposa filter in comparison with conventional textile
filters.

Mitsubishi Denki Giho: Vol. 49, No. 3, pp. 295~299 (1975)
UDC 538.52(621.365.5):517.947

The MAG-HEAT Principle of Commercial-Frequency
Induction Heating
by Masashiro Hibino and Toshio ito

Cooking by induction heating is a new concept that is well adapted
to recent social trends, including increased safety conciousness and the
desire to conscrve energy. A new cooking appliance based on Mitsu-
bishi Electric’s MAG-HEAT principle is the first to succeed in using
commercial-frequency excitation.

The paper discusses the operating principle and construction of the
appliance, the results of the analysis of the basic electromagnetic phe-
nomena applied in product development, and some of the technological
outcomes of these analyses.
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6. ZERLIC BIRMREE ECEREEDTHEIN
. ¥k
7. EEENBPEN e biEh eI

BREOMBEHBEL LD

8. TR b A

T, BREOMINNSEC 5, TOL E0EFMR, ECESTFOR
K vo$ty [(CH:)sSi0OJn, 0% b Dn @, n=4 0 Dy b F\r,
Dn oiEER, FBEOSEEIC L - TEHED Y, f7st @@t
BT 8EE, DioEie Dy Ddpid 294 A b, I
BEHEETOMRER 2. )KiRd,

Dy % Ds % ¥ OISR 4y T D % v vUov D5 K 310~
315°C ©, B EmicEfTd 2 Td 349 300°C & igiE—E
LTw3, Dy ol 175°C, Tk 54°C ¢, B3+ voFy
U RERLTHAT DD LR TE %, vy MOFERELTIK
AOBIREE 3. RTEE DT, yUoy MOEREES 1.2~1.3%
LD &, BBICEIKANET LA 2, EERL S OEIBG
oo MEBALCHERT 358, B0FF 20 TERT 5K
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%%Www

60

50 200°C

40 250°C
30 325C

16 E (eSt)

5 IIO 1‘5 2,0 25 30
kst (8)

2. In#ghieic X BREEZEL

2001

(C)

SIAm

100

0 !

H i 1 3
0.1 0.5 1.0 5.0 10.0 50.0
RSB EOERE (%)

3. HAFEEETIKE L DB

T uofto B, O hERBRFMET I C Lk, #oRel
WA CE D, COBEHOMBEARDL, B RAa Ty, K
T ooty BEFEL LD &, FlXRTTEO 300°C w83 5,
2. 4.2 g
HUR T O BRBEE R IE 2 ICFHI 3 2 BB BT A N T AR A,
JIS C 2321 o HERBR<IE, Y00 OB KT 5 F T [ i
S~9RTH B2, HMIXIBLUTTHI, oIS g,
WBEE & OBSEINTZE L & Bbh 30T, MEBMOMEC Jotun
~F DREFIICH CTTCHERIEEL L & 0o BIERE*E 4. KR
EN

Yoy ML, SR & s CHEREE T, JIRAD 300°C LI Tl A-
T CEEREAL COMBERRB LAY, —F, #ihix 150°C Tk
DL BFICRHMICE AL THL < BRI {E5ET 50 NI
filifi 150°C Tk &2 5 & BB 4 U CBMET 5 25, IS KIRZT LD
F2 LELRERT S,

2.5 BERIHEH
DYou MOFERER, SRSl e kT Ty, BE®
P E E Ik B EHEDE AN E v, R LEET S b, BEE
FEERHERETMET 3% 0T, BRoKEe, How T+ 58
BbE D b oK OEHICEET 5 LERD B, B 5. i vl
DEKE L WIEEFE E OBIRE% JIS C 2320 o icH#al TRb 2
FER T, BUSEE X EAKBEOHEINCH > CETL, 100 ppm Z#Ez
b LRRICIET 3 %, #H{LEZTT CTELT vo¥dy OBEINLZ o
Yoo MOBHEERE & BN, HEfieEb LRV,

YY3—v MO 7—o WIS E BITR U T, S Az OFER,
FEAR D SCEERLI L T W B,

TERHER & LT you il - F20E - B - B - B0 -

(a) @ i

(b) =zyow M
4. G E Yoy IO BAHES B

100}

80

60

(kV./2.5mm)

40

201

s sty
TRBERE

L Il i 1 1
4] 50 90 130 170 210 250 290
iePoke (ppm)

5. ZCHWEERE IC RT3 ks ORE (1EIH O A, at 10°C)

3. YVavHACHEEL-ESEEH

3.1 HHEcE B> YarhaniEg

WSAEE L vyov il (KF-96, 50cSt) &, iRl 2 #
B % 27002 S OEEBRCEAL, WE E~RZEE 2 21
TA WY L, 140°C © 1L000 EIINEA L 2 &, ©Yav I &E
« FRESIREL - TLAE - BB - SFREIERE (tand) 2HIEL 2.

6. 1%, —Hle LCSHEED J4 Ko T vyou iBRMERR
BT o 2R ERL T3, FF0T36, IFLvT0tLuds, 2007y,
MAoy, ZrULTe B 200361, oy HORMERET S 23
FHE%FRL T3, 500 AU Jo i, vloolziz A
EBRRELE WL &8585,

Yoy M E BRA D, MBIk o THERENS & tand - &
FEAAE < DD ) TR, FIAE - R - BBREA L DIE
33, 7.0, HxOHMBEICOWT 36 OB LFRBEOHEY
T o 2RO M OLEN & FERE L OBRE Jout L dDTH 5,
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SEMOBIAL & D EHERBEROIKEL A>T, THLERD
HRRBEORAIL, LmlioMAC X - TB & I3 2RM%
ZEheELOND, RBRERDIBEEL LRELRDZE, vy
HDFIKRAETT 50T, vy 7m$<4ﬂ4ﬁ%:¢‘5ﬁﬂ@%m £23
Ll 2Rk s ¢ 55 IR AT IR ba
3.2 AKRYT I FEOHEDHAM
27vb 2 P OBFERERC v ov i KF-96, 50cSt), RUrzri#k
(V=22 $410) UG 550, M E~ZER 2 2RTAL,
160, 180, 220°C ¢ %38 f-¢ 1,000, 2,000, 6,400 RERINEBAL 25 &,
vUou BT RU7 P OBBETT > 2. A7z, Ko
WIREETINEN T % &, MK FZECTC L AHLNTWE DT,
fU7z F R w0 HOBEHER~OFETAICEEL T, Bkl
a3 CTT 5 o

& 3. &, MEEHEO furs PR vYou tholHEERL T B,
KU F RO AR 2 U3 & W B0z InsE B - s

BRI LR LT, MRS HREEELE - BPER S 1X

Ei&‘fzﬂa%mbflnéo Y au IC DWW T, BT Tk
LTV 3IHA L T 5 TAVWIHE ¢ B3P 5, tan d FUYKRFRIEHISR o
ICBIL T, IIEARTIOE & I TETE A o T 324, In#E&o
EDRLTEAETIEE V. FlAME, 160, 180 XX 220°C D
TR OEHE D IIEREZ 2,000 B TRIE LA EETFTLTW2 W
2%, 6,400 B D GBS BRFICET L,  FicinguR s 220°C o
ey, 180°C E-CETFLTw3, HFicon Ty, 160, 180°C
DWFUDOHFICHIIBFHBR TR E A8 FEEL TnAwng, 2200
INFAD B E T IMBIRE & & KT 2 B H b do BRI
BeonTig, 2200 LS RE AEERL T3, &8
i DTk, 160, 180 1t 220°C D10 B ic HINSaET & 13

\\\\\

.. 0.15F
® o
gﬂé 0.10+
b
S -
@B g o5
S o0 .
S
R 1of T -
Ll
% 0.5 H H
R
# Lo 1 n a
= 60k
w2
3 -
e 554~ H ﬂ
=d
=  golLno n ﬂ 0 n_n
340
©
lﬂ; 3201 } g
280 ﬂ - -
0.20}
K 0.15+ ‘
[
< 0.10F
0.051- H
oﬂ n ﬂ A i
et o ox 7 N bl BN = b4
® F e¥ o 4 7 2 k|
A N v g s o %= ) a
o v 7 0 v N
L I L v N :r o
A - s
B 6. #de oD 3u2‘r11775f’“ﬁ1:
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EAFREILEEZERL TR S,

Pl s, oL RED RI72F# -0 i~ #
R ET B Ry7s F ROMEGEGIE 220°C LT ORE TliEs T
BndDrFREND, T/, vUJv ik 220°C ClEB| kA, FHEE
HUEBBECE - CBEAREARY LN OT, -Chi b bk
WRECERALATRER LAV &30 h 5,

3.3 KYT I FEDS Y arhEEkE

8. 1%, Ex 05mm, kK& X50x50mm @ KYrzFH#E (U—ws
2 $410) B Juak~F BT L 2% vou mciE L,
PEROEMEL TR TH L, MPERE, R b
BHIRHAL, ThUBE—EEERLTWEH, R

1.2F

0.8)-

0.6

0.4

0.2+

(mgKOIL g}

B 7. @mnna FEME L OBR

&= 3. KUz FECEU 2oy D INBRTERIC I 1T B itk

LR D/ S B ¢ )]
mema | MEEE
0 1,000 2,000 6,400
T 160 7t 70 69
7| at 20°C 180 70 7 74 66
11 (eVimm) 220 68 69 66
]:
P 160 34 31 3
(2B Y
¥ 180 32 29 29 27
# | (Lbjin®)
220 28 - 7 32
tanb 160 0.010 0.019 0.015
at 20°C 180 0.007 0018 0.013 0.040
o O 220 0.020 0.040 0.015
, 160 1.65% 1015 | 9.85x 1014 | 1.79x 1015
v | at20°C 180 2.59% 1015 | 3.90%101¢ | 1.02x 1015 | 4.16x 1014
(Q-cm) 220 2.40% 101 | 1.13% 1014 | 1.25% 1015
= 160 314 324 298
5K &
180 32 316 324 294
v cC)
220 308 324 180
160 50.8 50.8 50.3
|k i
180 50.7 50.3 50.4 49.6
(cSt)
220 8.2 47.9 46.7
D
160 11 0.4 0.3
Aoy oW R
w 180 03 0.4 0.5 07
(wt %)
220 26 1.2 2.5
H: 160 - 0.001 0.001
180 0.002 — 0.001 0.003
(mg KOH/g)
220 — 0.005 0.002
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8. Rurs F AL Suakh-F
oy ou ERE

UPE R HEY Suak-F hoSMA vyoy Il E b b, W

EDWWFEIIMPNEL ABD, MTRECERIND E, BHIEZEL

LAl a2k THD, Suan~F KL T, 2REZ%ICBL i

MLTw32, Rurzf o 0 ERctiEfL<s b,

UPEF R, Suat—F CHATHRLILC WT 283055,

RIP2F #A Suafi-F SR TER L wolk, B S. iKxiT
L5, RurzFHOE@MIH 2r0s TEHHLI TR 3 R 0ERM
LOFREEC LT, HHPELTOLERINEADTHS, L
TeH o T, mUTEF R MR LCHE-T 2 ICH, co
HETHICERLTEARTRIER LAV,

3.4 vyarm RYTI FHOBEBEL

KBTI BEDBEFE
— AR DR EEEIE XKL B IC X o TR I NS 0T,
v - R 72 AERROBLICEEL T, COHZ D LM
U TH BERD D, £CC, e LTy i KF-96,
50¢St) & MUFEF 4k (V—awoz $410, X 20mil) # v,
WEEELE & AR U iR & ORISR % # o

SR & otk e, KB E U< CM BA) (=284t
B %AV, h-Loswve- ETHIE IR TR 3, vY10 OSHE
ik, CMBERIZHAV3 &, BRAFPO 1z~ & 2930 lHT O
FREYEFEE RIUEL CREED, BEORREARZ D, vYav
M oK E R AERE LC 15005y 0-1 228 PEEH (2
ZERRIY) RV h—Lorwve— BT o o

B 10. 1, vyov MOETHERER & R OBRE AL EE A
54=2 L LTARLES DT D 5, HE 126 mm OHELT W,
3kV/s OBE FRARE CHELZETH 5, vUdv MORER
", B1RIHORERTTS &, MEHEOBBARMIC X > CREAER
i E N, B2ZHEHUBEELCBWE: A0, BS1IRED
WHEEY F—5 & L TRV 7o JlHi7k4sy23 15 ppm, 48 ppm O=3*
NOBEEGIREALERUEZREL, $AREOLFE b iChTH
KETT 3 M ZRL TV 5,

B 1L /&, iR 607z F AR OB ER L R & OBIR % i
Koy B R5a~2 E LTRLADDTH S, WHEERD LA UD
—E R E 2R fraF #E, P CEE 25 mm OB
DRI &, 3KV/s OBEFE - HBE-CHllE Lo

BUFzF HOAKLEAS 0399 L b B cidEiR s b 100°C ¥
TD 72 DHT, ZNYULOREILCET S F-2 13 Jowk T

EREEEME LT wuau il - B - BH - FHIE - 408 - ghE

(a) AHypzr
S. RU7zF MEV Suak-F KEOBTHAMSIEE (500 {5

(b) Skt

601
= s0¢
=
IR
-H
{Q —=0— 15ppm
o 401 e 43 pPM
&
B2 1.5mm
30 : t L
20 50 100 150
B 1T
B 10. vyov HOLHBHSEERE Ic KgAK T

T O 5

Wixlngy, 100°C Bl EoRIEIcA 2 &, $ics {upid: U ChkEE
ERMECERI kD TH B, 100°C LIF ORI X, Wi
73.0.39~5.06% DOHEFHCIIRE - WA X 2 B2 LT, Fh,
0.39% DFEHCDWTHE, Eilid b 200°C DR FEREF I & A & —
EEERLTCV 3,

3.5 >Y 3 rhoRsHEREE

VYIy OO HEIEC DWW TEAREL fidig v, T, o
You il (KF-96, 50cSt) & 2 B4hihic o v T IR R % Heg
Lo .
FEAR, R12. (a) R EER O - 7o, EEMEHIRER,
RFERNA B 25 mm @ 25002 MEEIRER < », BRCEs
PRSI F O#E 284 # AN, BEARIEHESCL T
b, WERE0mI O A5z HEETH 5 o BB O HFh /A4Sy 13 20 ppm
BT E Lo &HEHEA H#lE aX-% % COME#E L % fsa4-2 & LT,
12, (b) ORIERBSIC X - T 20 5 put WEAHTEE 2 V- THI
IR & SRR R LU LD A U B & OBIRE #<7, SEEIC
B3 ~T 60 Hz FHABEE % FHv, SR T - 7o

B 13. 4, 2B vyoy MOMINERE & REERR L ©
BIfRERL T3, 2B58MOHECH, $2EELLICAES E,
MEERESAMCHAT 2HAZRLTV 3, vov HIOEE
ik, ok AERRSbhA v, ©14. 13, ENINERE & HrER
EOAEE OBIBRERL Tn b, BEPAVELCD-Th, KERM
BDBE & IRIZRABEOBH AR b b,

2w W OB HE BB L 2 5 3 SR A RS T, MaE K
L2 9000 o L LHRETH 3. <o L RIE T, BEOPTRS
RO L R, vVou MOBESERMTH B C L nh -
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H 7RG

= ——0.33% —0—4.24%

®w 50F

= —xm 2,64 % —=—5.06%

——3.45%
40 L 1 L I
0 50 100 150 200
BEOE O (T)

11. i Rurs £ AR B e B3 K5y
Wi D
55 AEE R

(#9600 ce) T

1677
P
// /9
7 /’
W //
g ’
e »yovil [=10mm f
! I
i
i H

o Yyl 1=20 /
o4 @ =10 [/ /
o4l i =20 ¢,’ !

1078}

BEEHE ()

B0

ik ATT

a7 HPF

% x4t ATVAF ¢ 50Hz
N %9 70kV
(H,V) 1 (L, V) @

iENT

5 T

10kQ

(a) BIBHER (b) HEDH
12, kg 2 O B 2 (6
7zo

B R AR D ah=dn B ERDWTIE, SHENLRE R
bhFNED» b, S RWEOERICE DX S RETFIE
BT I rEHLMCT B0, fipRSE, HMoELY Yo
THELE 2-h KX B ENWA EIC2WTHEBEITY, R 4 GRTHER
i, TOHEBRTEEDLEMTY S kWEO L, DM A2 ©
FetAER b, PR R, RFIERT 2-h X D HEERER
BN 5o
3.6 YaAVHEDT 2ok BHAEN
TMOYBERE L I 2 WX~ O HERE L b b 2, EHERHCK
BMFEHET B LT, 7—0 X o> TR T BAEEERR D M, L
e oT, HE LR, M T - BRLELBEOMRENEE HU0
v il (KF-96, 50 ¢Sty & 24kl & CHAE L 72,

W 70 X > THARET 2882 ELTHB L, 5, 7-
2 X o THASRL, TR Az 2EF5, CRAEMEICELT
MESMFEEINDE L, 7—0 Lo THEARL, A2 241 5. RIC,
T OBREB RN 7—0 B EIC K > TSNS &,  hilRA55 AR LL
rrAaBE, MOBMEREIZIDEEPNE, LA oT, WD
Sy & BTN A2 ORER GhofiE, 7—o1iud), HERAE,
OBk A &I K - TABECE S ¥ TOBENEREAZ DL
Bbnd, LikdioT, $EZ, A (Fu7) e kA (Foruiy)
fHB L O D OBHHICAH G, whiE b EEE ToBE, BEEG
ERALEEL T o

AEBOFBRCHE L T, BE19cm, ZE& 6cm OFEARIC
1,350 m! oEhE AN, BEY tot Lz, BEMTEHE 2mm
TH Y, s SBEMEE COEZ T 10, 20 Zr30mm o 3 KHE:
L7o EUNEER 69KV, BME 6.1ARKI3A D2 KHEE Lk,
ENEND 52 CDn»THREBR 2 BE L R IER 5. Wig &
BYOTHE, AR LSS CE, BREKEWEY, ¥k, EERE
DU E A (E &I A ICE B B b B 25, BRRE S
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20ch
PHA
_g N 5 1. H
10 20 30 40 50 80
ENHDESE  (kVrms)
13, uyou AU 2 SHHcBIT 2 EINEH: &
WEERE L OBR
T =P l=10mm.
" o vynvil 1=20
00" ogr s 1=10
RN 1==20
@ L
=
4 L
<
R
#1001
<3
R ?
L ’,_d 2
@-—“'@'_‘—‘@’ ,.-‘3"""‘3——‘
0 ! et M I : .
20 30 40 50 60
ENME/E (kVrms)
14. Yoy AU 2 BB T 2 EINELE &
RO A GF) B & 0Bk
x4 WHOMECX S vyau o 7 AbRHE
WOoH A #: B # C Fid
A . % (ppm) 120 10 8 n 12
B oA e fill #ow Bt & il 1 m i I s i

% f 4 (o/min) | 7.31x 1076 | 1.84x 1075 | 2.79%10-5 ) 1.35%10-3 | 1.24X10~5

Etmms (h) 152 152 152 152 152

K i (g) 0.1 0.11 0.19 0.09 0.07
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& 5. 7o HEBRICL 3 vyou L 2 BN SERE R

No. i '&W& m@ﬂm M&Eé H&Qﬁ A %ﬁgﬂ ﬂﬁ%m o %
1 2 B & 6.9 6.1 10 1,350 4 4 30 140 Bz
2 ” ” ] ” 20 ” 7 4 ” 150 »
3 ” ” » 30 ” 12 & ” 120 T 7l ¥ C L3 oF, TR
4 v ) = v M ” ” 10 ” 25 4 ” 260 Rid
5 ” ” v 20 ” 27 4y " 212 ey SHIH
6 2 B8 ” 13 10 ” — ” — AT — 7 Pk
7 ” » v 20 ” 3 5 ” 140 BA
8 ” » “ 30 ” 255458 4 ” » R
9 v 1 = v o ” ” 20 ” 13 4 31 243 Bad
10 » ” ” 10 ” 84308 ” 230 ”

0.33 Fbe4 (b) 217%%

R 15. 7-2 K X % 2 B8hnlioREE

(a)

DWTRRY/PETELD, KEFTEE DT B LR 2w,
YYoo e 2B A HRTH D &, BRAVEROEIHE L
THNE, PEECES £ COBEERMICIE S ~6f50ExRD D, 3
D2 MIDIE 5 BRAIC L w T & BD D B,

kA SR OFERICER L TiE, HAFE 500 7 @A Yoy ik
HDLEIM A0 E R TAL, B & 50 mm O T HMEH
5 S0 mm DLRIIC b b Lico ENINFERIE 26 KV, HEifilk 20 kA ¢,
HERHEIZ 10 100 & Lico 72 FE: & EMCE & & b i
P B2 Y, ZBEMOBEICE, RUE - 2N b X200
Feo —7, viov MOEBEGICE, KPiIciEvy LAl Anliaskz o0&
5L KBHA, BHELA»P &, K15 RUR 16, &, zhFh
SMET v 0w THORBERIZ 2 ERIE has TREBLE L T E 2R
LTwd, COX5c, $MeE o0 e T, BEHECI A

R N AP

R e L<o vy il - Z5 - B - aH - B0 - B

(a) O02F#

(b)

B 16. 7—2 icX 3 vYo HOENE

2.3 b

ERHELNDED, TOHEIKDWTE, vy OB KEIEHOZ
e THECEC L AFHIIER LT3 b0t EhiLs,

4§ U

MEOBHR T I 1w O WAL DV T-HFICHER 2 C &R TE AR
2 7o vUov L, EBRASPIEHSCIHHINTED, vl
DANE~DOR G CHRER T 3, 23 ik, SRtk
e - OREERTERH L, SBESHEl e L < oG 8 Bz
B C L RHIREE D,

¥, TOWRICERL T HARET S EWRE R EL SER
BHERT 3 OO A BIREN CE RO TH I 2 B C & 2L
T 2 IRETH 5o (IEF 50-1-10 Z )
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5— BJE Fr2du—, AEGEIEEE R 73, BE F00) s

e 27 Jvba-2u254 ELCOBRE LT3, B 1. K 28R
%, B 2. o256 OMNEZRET £ 20 va56 CREBEMG
245 342, Fowa,

AT aduwt BEEEEN, ATvsv & LTH]
HE2 o enTs, vass OBBEHESARLA TS, BIC 1254

D 223va-2 B b Au o4 Cfi s 3 JHAIRSEE MELCOM
7500 TAMEN A BBRBAIEAITL 5 X 5 ICh > T b,
RICEPEIERNRR vass OEBABE TS5, HiEE hs—
D4 =2 &, D5~ BB F42T0~ KDOWTHHL X 5,
4.1 SHEEHNS - 7404 Y-
EIHERE h5— s V-4 1, [ FS6 TBD Ahohl 2E+T HRT
Hb, thiw,

ANZHN 2% 6T FHRD o116 V-5 OEE,

—

HWOWEEL ho- AR OB THRLBERS D, D vz56 @

\

T
FRUTY B 4o 510 R 10T € & BHECH 57, COH

DFFREED, 4o s51v CX 2 BBEBOBEGH IR 2 FE: L
THRINZDR, FHELOBRECAE S T Awl 2F+T FRICE
BEMERE 15— Da1s U—4 TH Y, HEAYUIIBMRIIER vass ©
ANEE L LTERIEL w3,

3. IR h5— Dane U -3 DRER% R
F;‘

R 1. CEHRE 15— 2Ls U—F OERMBEC DV TR,

e #5 -
HS— T4lh S 2Tl
l}—f{
- BEEAY P
SiT TN E N
AT A
BT~ 7Y~ TN F e TAiﬁ%ﬂt%)
FLEAT AR W/ E
1. GERBMTER o256 ORERH
WPEIN
FARD A SADTBE— st
G PRSI

TD AS= 241t V=4 F h5— D016 DR ZEERGAT Y ¢
&, TROFHEASTIE 2o1s 1~5 & WS, FHuB b g
DETRER 2406 KH LTS5 E, H5— Jq0s TEED 3 E

BlichoTwd, &, 2D hs— 246 Y=4 1%, 35mm ¥ g—
=1

bt
W 2qbs DEGICE, BHE) o9 EDEER 13va0 & LTHBEIA
> Tnd,

)
TED, EAHAIY Aul D H5— 2402 DEMDITLE L 5 ICh

£ x

3. EHERE hs— oqns -4 OHERE

= 1. EHEEE hs— s -4 ORERE

M
&

MEZ 4 45 F A4
H 4 ccd o ne V-5 IC L B EBERED =51 6L AM% R

£
X

BREETE I3~ 2412 BHBHEERLTEY, BHEAvF 0BG
RZD 242 BAhnwc itk s,
4.2 AS-RWF4RTL—

TARA—F T 4 X

YPrA—Fr BT T arh (BRT7 44 85T])
(BA) 125mmX175mm

S

W= ;o
o =

(REHII E) 50 pmX 50 pm

¥
220vba~2 X » TEMEBRN 2 R80T 5 cr, ASEE

OEZi|K) 0.0~3.0D

RV~ 5 R fE
7-2, HEHLEL 75, {TAEERA &R €22 CF 2 BETA

2D, 3D vy ogsd

F427b— BEML T 3B,

Fvy Yy 7 ME
N5— F42TL=~ BT FD AR -TL B, COk®, CYRIBHT

256 v A (B Ky b))

R va76 WHWTY, EHENAHIEEE LT 15— EEERE

F- S RARY M
Eld

i
BUE, HPICERE S W C» 5 A BIRNTESR v256 CIRIRD X

50 pm, 100gm, 200 gm OFEIRT
188 K wifk, /B

BHAW Y~y F&

Fv T RFVvEE

5 mBBER b OMEHD h5- BB F2— AT B R, H
#, FoRAE, HEBROIEARNE X5k oTw3,
FTRAR

e
5222% v HE

sy

KI5

4~3 F (R-G-B-B/W)

D— HIET e F 2 T ,
<> mmewx T EEAD RIROBES T
296 5% . droonn O T LLdEEST
HEFF 240 5 i S AP Fi (A) Ti— TR iR
FoRfa v f® B, vFuir 1Io- Y7y, F0 74 ___-3__.-__ EpTr—Fay  Di TITTONE Sy RORE
LED N-D b= BRUBEDE 154 -—-————-—:r-——————— HI—~T4R - Ds =C logss fJ(f;fgkf) {;();)(i,;d)
} ' N I. \
R ) YoLwuaAE) & LT MOSIC 5y 2L ' T ITNFTIAY 255 . '
C=—— 12Dl >
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