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Abstracts

Mitsubishi Denki Giho: Vol. 61, No. 2, pp. 27 ~ 33 (1987)

Recent Trends in Auxiliary Power Supplies and
Air-Conditioning Systems for Trains

by Ken'ichiro Matsunaga, Tadayoshi Tohama, Atsushi Kaga, Yuzuru Yonehata
& Koichiro Tsutsumi

The percentage of passenger railcars in metropolitan Tokyo with air condi-
tioning has reached 85%, but there is still a strong demand for improvements
in the equipment to eliminate local overcooling and to reduce humidity. The
introduction of electronic technology has enabled these needs to be met,
increasing passenger comfort by upgrading from cooling Lo true air condi-
tioning. It has also enabled a rationalization and systematization of railcar
equipment, including the power supplies for air conditioning, that has elimi-
nated unnecessary overlaps belween equipment, reducing its size and weight
and increasing its efficiency.

Mitsubishi Denki Giho: Vol. 61, No. 2, pp. 3~ 7 (1987)
Recent Trends in Train-Traffic Control Systems

by Takaharu Ishida, Takao Muto, Seisaku Tate, Kazumi Muraki & Yukio Sobue

Recent dramatic advances in computer and communication technologies
have had a major impact on railway operation-control systems. Much effort
has been directed at improving the reliability and ease of use of these
systems.

Train-traffic control is central to all such systems. The article introduces
technical trends and newly developed individual technologies as they have
been applied to major systems for train-traffic control. It also cites recent
installation examples, describing the system configuration and its features.

Mitsubishi Denki Giho: Vol. 61, No. 2, pp. 33 ~ 37 (1987)
Recent Train Radio Systems

by Shizuo Taguchi, Kazuomi Matsumote, Hiroshi Yuhara, Yasunori Yokoyama
& Kazuo Mitsui

After outlining technical trends in train radio systems, the article goes on to
discuss the applications, specifications, and features of train radio systems in
Japan’s National Railways, Europe, and the United States. The article points
out the current extension from conventional telephone communications to
data transmission, and the role this can play in the management of rolling-
stock maintenance. It also introduces the LCX wireless relay system used in
Shinkansen Line tunnels, which obviates the need for coaxial-cable installa-
tion, and achieves high reliability.

Mitsubishi Denki Giho: Vol. 61, No. 2, pp. 8 ~ 13 (1987)
Trends in Information Systems for Railway Vehicles

by Kenji Morihara

Electronic engineering, from power semiconductors to microprocessors,
plays an increasingly important part in railway vehicles, making significant
contributions in a number of areas such as better performance, lowered
energy requirements, and improved passenger service.

However, the article suggests that if further major advances are to be
made, a train must be taken as an entity comprising a number of individual
items of equipment, each of which must be rendered more intelligent, and all
of them linked by a serial dataway to form a single, simple configuration.
Practical examples are cited, including information systems for on-board
test equipment and centralized control equipment.

Mitsubishi Denki Giho: Voi. 61, No. 2, pp. 38 ~ 41 (1987)
Recent Traction Power-Supply Systems

by Junjire Tanaka, Minoru Tanaka & Yoshiro Aoki

Recent traction power-supply systems, characterized by the increasing
adoption of power-electronic and microelectronic technology accompanied
by corresponding improvements in the technologies for insulation and cool-
ing in substation equipment, offer new and unparalleled functions and
performance. It has thus become possible to devise thoroughly modernized
systems.

The article describes technical developments in the elements constituting
traction power-supply systems, and suggests trends likely to be followed in
future systems.

Mitsubishi Denki Giho: Vol. 61, No. 2, pp. 14 ~ 19 (1987)

Up-to-Date Technology for Propulsion Control for Electric
Roliing Stock

by Masashi Naruto

The introduction of electronic technology to electric rolling stock has contri-
buted to some major advances, particularly in propulsion-control systems.
The article treats technical developments in terms of diversifying rolling-
stock needs, describing the technology basic to these advances, concentrat-
ing on new technical developments such as four-quadrant chopper control
and VVVF-inverter control. In particular, it introduces the Corporation’s
most advanced technology, including test data, in current topics of high
interest such as GTO-thyristor applications and the use of microprocessors
for high-adhesion control.

Mitsubishi Denki Giho: Vol. 61, No. 2, pp. 42 ~ 46 (1987)
The Latest Automation Systems for Railway Stations

by Tadahiro Okura, Hirofumi Morimote, Shin'ichi Arimura, Takeshi Fukui
& Shinji Matsumoto

Operations at railway stations may be divided into passenger-ticket busi-
ness, the guidance and direction of travelers, operations directly involved in
running the trains, and the tasks of management. Passenger-ticket business
and the guidance and direction of travelers constitute the great majority of
these operations, and advances are being made in their systematization and
mechanization.

The article briefly introduces the current state of automation of these
main operations at railway stations, introduces equipment and systems
recently built by the Corporation, and explores futures trends in systemiza-
tion and mechanization.

Mitsubishi Denki Giho: Vol. 61, No. 2, pp. 20 ~ 26 (1987)
Up-to-Date Technology for Traction Motors

by Mitsuo Muneyuki & Yoshihiro Jizo

In step with developments in power electronics and microelectronics, rail-
cars are leaving the era of cam-type resistive propulsion control for chopper
and inverter control. In traction motors, too, the trend is away from a prepon-
derauce of direct-wound DC motors toward diversification, with the adop-
tion of compound-wound motors, induction motors, and even linear motors.
Against this background, the article describes the latest technological devel-
opments in traction motors and introduces some products embodying them.
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Abstracts

Mitsubishi Denki Giho: Vol. 61, No. 2, pp. 64 ~ 63 (1387)

A New Series of Static-Inverter Auxiliary Power Sources
for Rolling Stock

by Yuzaru Yonehata, Toshiaki Matsuura, Shingo Matsumoto, Kiyoshi Kasahara
& Toshio Nakatani

The increasing multiplicity of loads that must be supplied by auxiliary power
sources in rolling stock, including the widespread installation of air con-
ditioners, means that their sources must have correspondingly larger
capacities. This has increased demand for static inverters (SIVs) to replace
conventional motor-generator sets. Ever since the Corporation supplied the
first Japanese SIV in 1966, it has established a strong installation record for
SIVs. The article describes the development of an auxiliary power source for
rolling stock that employs the latest advances in power-semiconductor tech-
nology—a GTO double-chopper transistor inverter—to achieve high effici-
ency,compact size, and low operating noise. An outline of the equipment and
test results are also given.

Mitsubishi Denki Giho: Vol. 61, No. 2, pp. 47 ~ 50 (1987)
The Application of Computer Systems to Railcar Depots

by Keiichi Takahashi, Ryuichi Henda, Tsugio Mizutani, Kazutaka Kawahara
& Motoyoshi Yoshimura

The use of computers in railcar depots used to be limited to a few aspects
of training operations. However, in recent years the progress in computer
technology has enabled major advances to be made in automation, labor
saving, and reduced energy consumption in basic depot operations
previously thought intractable.

The article examines recent trends in the automation of these basic depot
operations, cites typical examples with their structure and characteristics,
and surveys future trends.

Mitsubishi Denki Giho: Vol. 61, No. 2, pp. 70 ~ 76 (1987)

MELSEC-NET, a Data-Link System for General-Use
Programmable Controllers

by Yoshifumi ito, Yoshio Kassai, Tatsuo ltoh & Masata Hashimoto

Data-link systems are an indispensable element in enabling general-use
programmable controllers to perform their leading role in factory automa-
tion. For our new MELSEC-A series of general-use programmable control-
lers, we developed the MELSEC-NET system by upgrading the functions
and performance of the data-link system used with MELSEC Series K. The
article introduces the functions and special features of the new data-link
system.

Mitsubishi Denki Giho: Voi. 61, No. 2, pp. 51 ~ 55 (1987)

A Service Controlling System for Tokyu Corporation’s Route
Buses

by Shin’ichi Takahashi, Kiyoshi Shinkawa, Yasuo Nakahira, Takeshi Kawahara
& Toshiyuki Manita

This system, developed under the guidance of the Tokyu Corporation,
achieves automation of bus-service control including scheduling and spac-
ing of buses, improving passenger services, and automation of bus terminal
operations. The system centers on a Melcom 70 Model 30 minicomputer and
a MELCOM 80 Model 20 office computer. It offers such important improve-
ments over the earlier system as bus on-board hardware for display of driv-
ing instructions and software for generating predictive algorithms related to
driving. The article outlines the system’s functions and other parameters.

Mitsubishi Denki Giho: Vol. 61, No. 2, pp. 77 ~ Bt (1987)

Molded-Case Circuit Breakers with Vapor Jet Control

by Kiyomi Y: Fumiyuki Hi Shigeru Tamaru, Shinji Yamagata & Hiroshi Fujii

We have developed molded-case circuit breakers with high current-limiting
capacities never before attainable by applying the electrode-vaporization
phenomenon in our Vapor Jet Control (V]JC) system. Analyses of VJC arcing
phenomenon and of the mechanisms that generate high arcing voltages were

applied to MCCBs, resulting in the increases in performance and effective-

ness discussed in the article.

Mitsubishi Denki Giho: Vol. 61, No. 2, pp. 56 ~ 60 (1987)

A Railway Training Simulator for the Odakyu Electric
Railway Co., Ltd.

by Kaoru Sato, Akiyashi Take, Ryuichi Honda, Masamitsu Hoshine & Eizo Kakimoto

In order to become arailcar operator in Japan, a written examination in eight
subjects and a national accreditation test of operator skills must be passed.
Previous simulators were designed primarily to develop operator skills, but
the system described in the article was designed to impart and foster a wider
and well-rounded operator education. It therefore features not only the use
of a model railcar in front of which images of scenery are shown on a screen
using a video projector but also signals and signs, run curves, photographs,
and questions and answers. This combination creates a realistic operating
environment in which instruction in operating theory and regulations can be
given, along with the correct ways to deal with railcar breakdowns and the
development of other operator skills.

Mitsubishi Denki Giho: Vol. 61, No. 2, pp. 61 ~ 63 (1387)
Electric Equipment for Series 100 Shinkansen Trains

by Yukio Ueda, Michitada Endo, Susumu Tahara, Yasuhiro Sekine & Miyeshi Maki

Series 100 Shinkansen trains were manufactured as replacements for the
trains serving the Tokaido and Sanyo Shinkansen lines, and they incorporate
anumber of new technologies. Maximum speed has been raised to 230km/h,
and double-decker construction has been adopted for the “green” (first-
class) and dining cars. Phase control of thyrista is used for powering control,
as with the Series 200, and rheostatic brake system with resister switch for
braking control, as with the Series 0. The new series therefore reflects, in
both functions and hardware, the advances made in Series 200 and Series 0.
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e BRI (°C) @ 7 " o
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(2) BHOFESHICKT 2 MO HEERS IC DWW THRETT 5 &
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® 2. RS203 B3 vy oo HIAEEHSEE © 1 E
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(3) 7uz &M 1-wr OEF
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R RS A & UZeo
4.2 & #%
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DEMTEEFT v2al~vay 2T, s /RSB 95 % & 4
5 X5 KEEL Zo
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LR O M 1%, SSEEHIEO H CER TE o

(2) TBEET oL, 5B o o, C it % @ U C ek
DA EEH TS,

(3)  WSeifisik, Wil - ROEH T e b B EE <, ek
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EEBEONE SR 4. KR,
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& 3. MT 202 B0 RTARE
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T Ee MT 202 MT200B
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SIV ¥ 4, BER rsuzafun-2 TEYeT
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BEZRT. COERR, =& Fav8, 509

64(150) * HIFHHIVERT

SYETHHR - Vol 61 - No. 2 « 1987




N HE KEE

1960~ 197525 ] FSYEY. ]

1975:~;[ GTo 1[ G40 R [

1980 |1 525325 | GTO /] IOEY) |

BOKVA 500kVA

1985:‘$l FSLung H GTo I v;f.ux;]
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THD (B 92 96 LLE, SEAREL 2 kW LR,
(4) EifEEd:

Barai oo X Y, EECERESLS AL, i u-bu
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+ SL 800V=E + ,j‘ # SL 8oov
ot A\ DF—b A
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Rt 20 Dd 1P x1"xad 2y Dd  28x1x2*
27 W
4,500V (y GTO Pxrx1d
T @y Dd PBx1'x24
L
1 £ 3604—‘
(Egﬁxﬂﬁ * £
em P 7 77T or  YIITTTIA*7 9.777777”
|
GT2 7 V7777774 7 |
. 1500v‘ 1,500V | 800V
% 800V
i GT1+GT2 /7;7‘ M. 57' )
it s /////////l/////////////// “ch
- Mt
. 2
;“% SLiiiiis L
A
i T
2 |
FDVit i [
|
|
|
FD2ifi it FDG |
o BemE VO E o LimE 1 E
- 24i= 5T X36O XIEJ 0.5] 24i%= AT x z
Yo 7 =0.0647 x~S—]Z =1.036 ><—S]—L—
Ea=1800V 0.1244><~S‘-L— 1.233xé
1111 T 11
24r=2 4 X e x——x K s 240%324] X X o K e
R ! %6072 27 rC 36‘0“3_1 FC
) w7k =0.449 x m =144 Xm
1101 wy V) 1x 101
Eq=1800V =0.864 xm T}‘E ) =17.1 x m
o i O
N5 fui-2 5, EMR GTO41Yza bhd Fauwf it A oT I, B OHIEZHOHHE 7174 KDOWT Fzwo L, HHEAEA
EBY, FawA B GTO 4ryza B2 MEFchHic b l, 1ui-a TGRSR 2. d L, BEAINAREERHE LT, wok
D o= b5uTRAETa— @ 2 wFod BEPEPT N & HHH] ABEREEIL, HEFEREET 5. —EREAICEYT CiBEaav»
D BRPIICERT 5 T LA TE B Y, TATOELERAIER PE Freo L, BESATNWEZOF T MIERSITL, dLEETT
WA= BT 5 € & THETRERREE & & o 7o BN HIHEIEEER WETRH L A2SER, EHEe LCEBR S LEE 0wy 75,
TIUo b, & UT ool & & DI SIS — A G & EHEOHA, IR L0 vtwh HEXE 1oA—2 HD Ytw b
NTw3, COEET, BYMEBAHOBEFENL, KEH 1vasa fay € & VI8 0wy IR LEEET 2,
RE '&&‘J‘W’CT/\'C% EEALER TV B, B SflC I TEEH o PUlkoXs, #EoRBoLTherlil sy, FT—nE
vFuY, B B ot o EAIEN I AR L DRt D syt Cro8lAaict VEEREL 2SS b, BRI X b HE
=F17)37°39 BETLhTw3, THITTAC EATE, BEEOH LER 2 TWw5,
FEERRE, ZHR, Uz by & EEBERERe, Ju5uY, ACCT 5 = B g &
T EREHRICIGAL Tw o ¥ 2B, hi- OTHRIC K DB, ‘ S
BEEEDOEHF Mo T\ 5, (1) BRI
4.5 {REEHK X 8. i AR 1,500 V Moo dm g K U8 SER BARTIR 0 38 fit i
R 7. e DB DR 2254 & 20~F o= € LTiRT o Sl WMERE * RT . BB FHRILMEERN 1.9 9%, Sk Anm 2.6

EAHIHEEATT o) —A1oA-2 BE—MELSIV-2000 2\ —4— « SRHl « BAIH « FAA » 450 - h8 67(153)




= 70
e 400
150 35 495
e o 6. SIV fE 0N
(a) TG 217 75 (4. @ IVS, IVF [UR), 25kg
680
860
120 500
T i CTT j.)
O
7 A1 Q _
o
650
200
(b) EEEEE (K 4. o IVHB, IVR U, 160 kg ;
(ERagHE)
—22200 840 3 & BB E
b, A — " — 4 T aiE
- 5
Q it Ii
i 0 @ i |§ fto P :
- . . . £ 8
] ol HNEBE
'~—~700—J NEEET e
(e) qui-af ((a)(b)(c)LINDEHILEN), 55 kg
1550 (%) BEHEI DO
I — 7 v T ) HWEH LRRE
i o | S AP LTI
+ 1+ rrery oo o
j : T - —i © | i
= ] | Ly 2
e —" | P | e
(B ATIE)
800 o
(d) zmw#sm (R4 o FL, SL, TR1, TR2 ), 86kg 7. SIV g

iz ;z]‘» éH: -4
3. HEORK (100 kVA 3iE) SRS ICER T, S AR R LT B,

g E/ER, 1700, b2 AYOKENIERIT D & X Y, AR (4) B Bl
flﬁll B, SWLTRHER E LTh O lHTEEREIBTH 3, 70KkVA, 100kVA, 150 kVA DIEBIC >nT, 1uf-2 5, ZF
(2) AWEEER RN TEE R HE L 2R S A 27—, EE b 1Im
[ 9. e arZsEsRpEE T (14 KVA = 140kVA, AJ) 1,500V) Wihem) 2R L1k, ¥7 100kVAEREOBRE AR 12. ©
BT, EM® 10 9% @ 14 kVA % A EiF BT Lo Fote FIRICTRT & 5 ic, 100 kVA B OEREHIE T, Eamc
B AR, SR CHIERERZOETHT 25, »wFho 61dB, SE{EFPkEEREAR (50 %) ©64dB, EREAfRIT 65dB
BECH i 2 4100 DRICER KBRS 5. AWEBCT LT —
RIFAISEMB OIS C & 2R L 7o Teraren T [asoov |
(3) HFEEEEHER
10. [CRIEE FZSHREE (1,100 Va==1400V, 140kVA if;;’v%m) WW\AMNW\’W\W W NMW MAM WM ;\W‘MW\W\
) &R TEIEELHE 72w/ ORI 3 7, I ! !

T T

| 9. AREHEBEERE (14 kVAGI40KVA, AI 1,500 V)

ADBE g L.
714N ALFIYBE 100y 1400V
(FC1+FC2) g

e I

L

I

I

I

M,

(a) AJI1500V, fEEmky (b) AJI 1,500 V,‘ RERERTT
SR Ve A e S

® 8. HINEERE (AC 200V, 60Hz) 10. BEZHEBGE (1,100 Vol,400V, 140kVA Z7)

68(154) ST - Vol. 61 - No. 2+ 1087




#@{zdB (AR4 —JL)

BEA DRELYIMm EL Y IMREH S ki)
BLBEMOBELA Y | 509 | =
12 T5RVA m@Okvijziok;k, AW (50KVA) (IBEO::%A; "
: . =2 7] ~
L s 600 620] 635] O e S | 50% |
70 701271 |l mpize (S0RVA; | (1008A
J-="1 e8| rat0 Es
waaal | o T B x 610 | 640 65.0
s ERE) . TR
. . (e | 8.0 | 59.0] 630 1 EEEAR .
[ r-9% VT D
ol . on x { so_o[ 615 | 64.0—I
es : ] 54,5| 58,5| sa,o] 9 Siv
E 65,0. 6501 A ~E5oyliE s LT A o1 Eh sl { 498w &5 T
p o lea : iT:/;:g ROMERQT~TRELSIM, EHholm (BREEEhR) OEATHS
s . o 12, BEE7aozillisa (100kVA )
=4 625 B
£ EBAF ¢ / 825 |4y 7
62 FC1@E
61 FC28E
&
(50%f~11‘§)/ E
58.5 HhBE \A/\/\/\/\/\/\/\/\i/“
58 E /M- !
58 i
I
0 70 100 150 (GGTTIORE_KMMMMHMMMMﬁMﬂMMMMMMMMMM‘MMAMMM : o
SIVER (kVA) HRE) P
) ’ A2/ S BIE2 R LF 5 9/8 4 /N— 5 & bér— bR
R 11, BRSEEGE S N
Bl 13. JbasiiEstBglt (oo EIEERET)
f*a‘pofco Lok sic, 1Avatol—2 ZUZHE Faw OB (FC3, FC4) WEEZHHIL, Fzwf, 1ui-2 % J—pido LIE
» BEMED GTO 124 1oi~2 (MEH) b ~§ 5dB b By FREL Tn B,
LR, T oBEBOMERELEMS C LATE k. 6ot T o
(5) hRE '
100~150 kVA 3% 10 2 v ¢, EWEFER T8 92~93 % @ Vllgk~ic k5w, S, E/RRERO#EEORNICE 5T s
RBZE LN T, 1ALaTuA-2 Dbl TIZE ”“"‘»’,fDIJ\}ﬁ?b 2231 vA-2 B Lz “GTO 2% 52w, FSvvzratun—-2" H
INEL, T OB R ERHEL, AR L 2 Sa0REE 2k K SIV 2T L 2o c OB rsvvrarof-2 X UTE FawA
LFTH otk FHROEMIC X b, OEREE, @M - ki, OF%hxR, COEEHE
(6) Wpisesibh ¥, A &ﬁ&é’»< DRFE® D 2T »n b, BE 70~150 kVA o ¥Efic
< Y DI L U R E W 3 o e, BLSINIC e P CIHICRIBIETTD Y, HHCZ OIEEREHHEIC 2 TR
FREEEIHBEER Lo FIICRT T TOMEE = F HFE2BTw 5, 58, HCHEZOEHEPEARR TWbD &
L, B7. DR 7174 CHERI LIER CREHIET 3 C & 2 WfsEh b,
Lo #bbic, T OBEMFITEREME O, BWECH b HRL,
R : IS5 7 B e BHR A IC B Bl 0B E T2 UHTH B,
(1) FzwA HEiR £ = % 85
(2) Fawi &0 :
(3) b5vzias iR (1) @kizs : BRI GTO fu/i-s 3,
(4) Psovzz KR ¥, 56, No. 8 (g 57)
(56) MW (2) S. Mine, Y. Yonehata, M. Shigenobu, M. Yano: THE
(6) AJIHEENT AUXILIARY POWER SUPPLY FOR ROLLING STO-
(7) $SHEEE, T oy B CK, IPEC-Tokyo ’83, p. 1309
(8) #of (3) ImEEEs - 4500V GTO %G L 2 HlifH VVVE 1o4-23,
B 13, BRSO —Fl & LT, Fawl WGBS % WEFN 60 4R KA L E AL

Ao FIMWKRT LS5, Fauf WKL 2 1uA-2 AT 2uF0

SRR &A1/ Hei—MELSIV-2000 y—s— » el BRI « BAAK » 6050+ 1Py 69 (155)




== N —TTIIHEITS

—

T—X V) O AT

(MELSEC-NET)"

{7 % St - B TR kT Y B B ORT 06 R E A

PAH 2—rot (Sods93L avto-3, PC & 4 MER) &, FEBEEE
Fr@Cw, b5« &l - S8 - BISER L YIRIR 2B cER &
n, TOFEFAECILAL, 4% 1000 #FHMHCcRs5 LT
nho p-ru¥ &, DIRIC BBk % HIfT % ovoovbo-5 & L
THHIN TR, RIECEEROENS 51 £EEHET 5
S51viubo-3 & LTOREBIEARLCTEY, v-rud BRT v-rv
¥ &I aubo-s D F—2 OEFRE 75 F-20vovazs OBLE
WAEEE 5> TWnd,

Mrbo, 19814E, MU v-ro¥ & L CRED TOEIBRIE o2
76 OREEEA EIRE 2 MELSEC-K 59— Hl 7—2luou256 %
FEL, LIS 1000 3254 %Mz 2 Hx OfR il & L TH o FA
ik, FMS {Lic 31 T % 7o

FRECHAT 5 <MELSEC-A vy—3> H #-aYvovass <MEL
SEC-NETy 17, kit K oi-2 H vazs 2R W&
DEE» bEY b N EREF L PSR L, 1985 ERFEEh
7o vAFL T, EBAE « PERE - I VIBTFOETKIBICIEE T MA 2o ¥
CHEREZE -7 &L, BERRERO L-TReo R & RAS
Bhtomikic e Ahk, (B 1.)

B L. F-ayuo BEENIE ooy O
IEEE—8024(MAP)

e e T T T T e e e e e e e e
11 TOKEN INTERFACE MODULE ﬁ“'_
U= i
{""‘““” FAZLEa2—% 0 e xF L
| T™ |) Z "'”'____(71
- e
i GATE WAY FIL S, i
~AF—=x i | J
Tt S
>
| GwW |)I ///
A -
l___..r__lr ////,/
| /L/
:
/ FMS —BUS( = %FAR E:£BUS)
FAZ> bO—3 S 4vsyszy RGPP  ALA2A3L—% % 55 —CRT
MELSEC—LM /7 I:] =] Tk

{J

[]

(D>

==
""" A7PR K310P
A6GPP CPU A6KB

NT—=T5 74T I=IFI
A6CGT —MP, MR

C

MELSEC—NET(@#4/5%)

Al—A3L—4 Y

125 szrGPP
' Hilw|
R
HEEEFEFERTH
ABGPP

AJ71P22(R22)
A1~A3CPUP21(R21)

# 3 —CRT

[ ]

EA 4

F—rf— K

K310P

AGKB

HS—TI T4y I—2IFN
A6CGT —MP, MR

C

MELSEC—-NET(@%a/%)

A3 —rY A2y —ir

AQJ

Ale—irot Hemiro b

ﬁ

A3CPUP21(R21)
(a—AL)

A2CPUP21(R21)
(ga—ni) (

AICPUP21{R21)

/
AJT2P25(R25)

O--#JU) (1) E®~ +1/0)

mA64E

= 2.

70(156) * 47 BYYEDT

{MELSEC-NETY @ 254 B

S » Vol. 61« No. 2+ 1987




2. BHEORLW

SZROYEHRR, T =~ Zo BT, BTl 3mEEK
HAt s & MELSEC-NETy #BHHL 72,
(1) EXoEst

=7 ROMEEBEIC 3\~ CHIHE R N3 NIBE% 175 B8
XY, &R cEC#ATE L 1t © YouoyL—- (1,024 &) & 16
Ewvb @ Yoorvaz (1024 ) #HY T, chick v @B LTRE,
TR e FREIDRHEES O ORIt 2 EEL . ¥28FL%
TR OHEES 2Pt 2 B¥RA L, OMHTH Tndss O
B X BEEbE Mo %o
(2) ye-+ GPP Bfitoign

7524927073207 840 (GPP) 2B isit s c sicky, B
ROBR», 2FE (0-hu B @ Jodss D Fudo~F,/ 49u0-F,
22 Fab, JE—F RUN/STOP 23-¢ % 2 EBER WML 2o T D
Je~t GPP 88k, &7/ (0-m &3, 1e-+t L/ORE) »b bl

B L THRECH B, E72, ve-ML/0 Bic GPP % #5543
TEIEY, Voo RebWHHLTHRD sat fERCE 3 DT,
AHTIEER & OFFER S 00 LEWE Fzvo BHEETH 2,

(3) RAS #iEo7zs:

e ZHEH LT Lz e X W BERAREL 2 & ¥ i)k, TF-
Blu—3 XY 1-FAs0 % T, RERO ST HERT 5 X
S5ICL7ce ¥, ZRIKEEIFREL L 2E, ZOHREE A
RISl E 0D eI A R2219F (RwF) Awored fHE) 2
brEETC iIc kb, HEMCRERO 2% A 2 L TRFF
by TEDL,

F7c, Bk ye—r GPP AR : k¢, RAS a6 —B & 5
o
(4) FA auto-s & Dt

FA 3, b0-5 MELSEC-LMp # ¢ @ NET » s+ bk
b, kb ovba-2 do%ERE, BERHECET 2HEESD
EZhERibTE 3,

% 1. <MELSEC-NET)» ik

] i
. i AICPUP21/R21 E A2CPUP21 /R21 | A3CPUP21 /R21 ‘ AJ71P22/R22 | AJ72P25/R 25 | A0J2CPUP23,/R23 | A 0J2P 25 /R 25

= A 2 B O O O
2 a3 Hiwe — 1 v B O O O O

) e-—-+I/0R O O

<~ A % B O
3 i Hiwm - 1 v B O e} e} e}

y=—- IS0 O O

BOOK A W A B 256 A 512 4 2,048 # — 512 4 (i{(xﬁi'\'g-g—éi%;: -y) 336 4
b {8 Ry 480 £

VEsryomey | A N1 (X)) | 286 5 (32084 b)) | 5125 (6454 b)) 12,0485 (25654 +) — S12 8 (84254 b)) | 51245 (6444 1) | 512 % (6454 1)
v o BT T R g F1 (YY) | 256 40 (3234 1) | 512 45 (64-54 b)) (2,048 (256094 1) — S12 48 (6484 +) | 5124 (6454 +) | 8125 (6434 F)
1 27 Alcst Pv7iv— (B) 1,024 3 (17894 1 /4, 12884 1)

W
b
R o

Yz a(W)

1,024 g (294 b /8, 204854 )

~ A %
L A

Y+B+W=1,024 54 1

Vs B 5Bk
¥ovor WhE AR
yJ=- 1708

X+Y+W=512 54
X=0~1FF (X 512 )
Y=0~1FF (k512 ji)

AT A0 R R 10ms BIF

i 2 bed 1% 1.25 Mbps

i i it o FmEE y by ) TAKE

15 B ¥ EN 7 v —nREMHH

= % i1 b EN T — TR

o= 7RO’ R OE & fieK 10km (3 Tkm : 35,7500 m : Ei)

WKSEH/ =T (AL 1A, v—Hrn Y~} L OF64R)

CMI H=

HDLC #ft (7 v —4TBR)

Bt b i 2 IR

CRC (EREWER X0+ X 12+X34+1) BRU &4 2k =itk B b 54

BERMA VY —FABRIC L B0~ 7%y 286, HRAO Y Y JARF = » 2 & ¥ OBITEBRE

# 2 =2 * 4 &

2.bk= A2 275 7 (CA9003) @ £, BNC-P-3-Ni(DDK) 821 : Bl

jud il s - 7

S[-200,7250 : %,73C-2V, 5C-2V H24 : @#

B - TRERERE 2, ~ X XBORENS L TREN T A LRBOZIERE COBROC LTH 3,

K77 AN =T n, Y -7 AdICREK 10km TH B,

ZHEIUH o~y KB B F—aYuovazs MELSEC-NET) « fh)

71(157)

)« B - PR GED) - ATA




— O B

DR FRLAF—~F/NR
CPUZR
P = . 2H—
TFLAF—5N2 R—b DMA
RAM Ivta-5
| |
r=
N
CPU
artn=-3
f—{
/t_' ’—‘_Q
ROM \B 150
713
/s
7—2 ¥
RAM

3. F—ayyo BEEHO N—Fory MK Jowo 1 (O F-5Yu2)

3. YRFLOHEE

3.1 o RFALR

X 2. i© {MELSEC-NETY @ ua5s HiHH % /R 3, 222 fal
B Vet BLAONEEE 7-20000256 b, —D2D L-J IC
ok L&t 64 0 PC 2#85iL, 20 1-J % LiufE, ThEe LT
T 5 C L IC X D IgK 4,161 BORBEL 2 F-2Yuour76 TS
THCERETED, Fh, PCLMK, Jodss 2fET2CLh
ARG Tma B ZERTE 5 H5-J5D1wps—2f1L (A6 CGT-
MP, MR) % <¢MELSEC-NETY ¥t L C, 7—&UvovaFs D
T WHETHC LD THE D,

Wic, FA ¢ L CBk a5 PC O#EHIE, [y ovEa—z &
OFERFEET b feoic, MELSEC-NETy o& i FA 3ot
0-5 {MELSEC-LM} # vt L, mEAailficscs s o
256 BHEERTE D,

Pllo k5 i MELSEC-NETY &, FA @ aufi-#uh &L T
PC ##MT 3 LeotoAaBiEL L Tnws DT,
UCiEAaME T 2,

3.2 & #

= 1. i <MELSEC-NETy ofkE# 53,
3.3 ~=Fy o THE

{MELSEC-NETy o {E5 R0 M 28 v—Iu & R r-
Iu D2EIEAED D, NA—ForT? DEVE LTRERETEREMRL
TERET 57, AWK Msua KX b AEL ZBRES CRET S 5
THB, Tk, F-aYuriluwt BEEERUCBIKE COET 5 LIRO
ST 25,

(1) z—7ruy CPU #hfk & F—avos BBEE —KLL & 222 BERU
o-an B 1-wr (- A3CPUP21/R21)

VAT WIS

72(158)

D pv— {>~—>1»~7;@§@
o= e
R b 15 =
D I;—I CMI.E:% glL— 751
RC & 7097 HH
" T
T
5
1
Eﬁ CMIZE S b BIL—TEE
]
B
v E—7%ME
7974
A=
Bk im 8
pata [1]1]t]i]1]1Jofo]1]o]o]ofolo]1]1]a]

H

L

4. NRZ 3t CMI ~ D5 254

(2) 1/0 20wk BIcEE ¥+ 5 F—aVoy HBE 12wk T, 3B
D 223 JAM 1zwb (il AJT1P 22 /R 22)

(3) L/O filfKshE e F—avoo Hifg® » 2 ye-+ L7O B 1z
wb () : AJ72P 25 /R 25)

BALs 3 HEIC 2T D Yoo BRAGH I HE SR TH B,
F-alyo WERRE ooy CPUBHD yoo7-2 O%EER,
pF—aAZ D 25— RAM B Tffo T %,

F—2) o BRERD A-Foo7 fELEE 3. IKiRT. CTT, u~T
o CPU 5 5 D34S 7~2 RV o—rot CPU ~DE (g F-5 i, »
wtchs -0 RAM i #55 L, 1.25 Mbps D3R (ZHEICERE & &
3 7ewic, DMA oy bo-3 € & b ilfENHE LS] & off]C F-2 D
ZRITSo WEMH LS po#EE N5 =5 1%, L—TRy0 W%
105 EEEEER AL, Ko CMI e X h K 4. KRt
LS CHTEREEYRERE TS 200 CMI Rkl 8, E/
OGESR./) 2z BL TREI NG, ¥/, O/E b/ EX) %
WEEL 2ZEEBR, CMIEHEC X b 57—2 & 20w % HliHi
L, SRR ER L CEEHE LS c AJ) & h, otk
EENnb, FEKO #—a @, Er-JZECCRIRLYZEL, E
L3 BEBICTRB~EEL T 52, RENRERE & o 2 HEEi=

D
8w

BEHIEER - 15— RHBIRE-CE L -7 BELER L TAlE~2E |

T35 L—FAw PHEETTS o

SRR B » Vol. 61« No. 2+ 1987




4, RAFLDOEE

4.1 BEfEHEE

TEEAEL LT, Y10Ywr BREE tSudz
v EROWEEE Y B L Tn 5,

(1) H10Ywy fm2E

222 FE4 o-h RET oo XD Iy
29— (B gk 1,024 5, 1twh/ 15, Y
2oLT2a (W 5Bk 1,024 4, 16 Byl /1 )
ofER, R Koy-d-2yu0 TfFb R <
w3 oz2af@E o-m B, U+ L/7O FH
D13l THnd 5 AJ1 (X 1 5k 2,048 5,
1Ewb /1 5), B (Y §&k2048 8, 1¢
w1 ) OFEER, Y1oUvs EECHEEL
Twd, Joou=— & JugLoag OEER N
X NWE ANEHNOERE 1 N HE
TfToTWw 3,

i, b~J &S -D, T3 & 3R
JEEE L 2 5R, IMi-J D222 BD yun
Yb=, YooLzag DEER T 1-3 D 12
Yo RRICEHBIWCAIMX I, yus ¥h5,
—, _F{v. V=7 D& o-hn /D Yoz iu-,
VooLozz O, 20 1-3 © 222 B3
AbH M L~T O o-h Bof§He LTk
Yoz ¥NB, Thicky, TREE
ik o-roa 2T B, kb
=T D222 WE TN LT D o~-nu BOEE
NEHEHETE B,

TNLDERICE T, Y100w0 RENFT
b BHEE, 17 o4 PCRIC LR o
201 A, HAoFTHn
Uobwya ENBo 222 A, 0—hw @A o
o4 CPU LHiEE 5—2 % UoLwya T 3D,
P12V WERKT Uik 21205 TH B
(® 5.

(2) tswvzob B

H10Ywo ERICMA T tsudzub BE T
I, 222 RAh b o-h BAEED o~FFA1
2 (a42 (1), ndvwn (O 2 &) OIEHL,

HirL (M 6. wRT HROGHMGS LR-D
P, LWTP 3% %), GPP /s bfifi PC~D
2% (RUN), {1k (STOP), f-x (PAUS

HIRY v~ro2dodsas @ rulo~F, 4
9u0~-F, T22 A SO ER T35, Fsu
Ury b BEE, Y1200wo EEO YrLars B
FHEET B7cwic, LER Yrou FCbE
T5 A BERBBLTWE, $x, S50
GPP % LFIRHC £20 7 EOBRMFEL £
BEcd, & GPP wmc v—£2 23580
TEDX5HERTToTRE
4.2 GPP #gE
GPP it 7-aYvr3254 TR,

fir -7 ic

YoILURAR,

o

ZEEIH o-roY KB B F-2Uvova7s MELSEC-NET) « () « 75 « 4% (

' B 0MaON/OFFie
B10(3L10»ON/OFFi529
B20($L2/mnON/OFF {729
B304z 2 1/ON/OFFi#83

,  B40[3£20hON/OFF 525
W OiEMnF—5
Wi10iiLllo ¥—~2%
W20(3L2/mo 7 — %

| W30l F—%

| WO 1205~ %

i
|
|

T°T

1

3B BT 3 vuoyL—- (B),

M1 M9200 M9201

i

| Lrop| k12 | c50] D100] K5 |
M9201
— | RST | M2

:
(a)

SET | M2

twre| k8 | co | co [ kio |

X 6. 222 FD o~FFA12 FeHi

RST

RST | M9203 |9

(b)

#) « A

BEEBO/NL R

o—hanfif

D S |

YooLzaz (W) oBEHA

1288 0nCo0~-54n WA <

25 BnD100~-D104(z%5:%

EITRT TMO201 A B # 8 CONT 50T
LRDP 3 #7415 8 (M2), M9200, M9201 %

Yy b LT B

M9200 : LRDP & 3 (¢

M93201 :

BHES D/ LRI

LRDP & 5877

0O—hLAE8EHNCO-CONIMEMIVAY
BNCO-CONMAEMA B &AL

EHET TMI2034 B HmM(CONT 5D T
LWTP 37 B 1415 S (M2), M9202, M9203 %

Dt b LUAEMET B

M9202 . LWT P& & F 11
MG203 I LWTP& ST
LEHAR 3—roz Fil
73(159)




K CPLS MR 3
"
i SET M1 8
i
0 now § usas
us | N
T8 8570 228"
Lk Tig »
N (]
st [ sCU
FET H2 a
12 N
K PLs HI 3
13 Wi Ha v
PR Rk M) + 1 up8s
Az
52 811 0]
Teera i
3afmd by R3T Wt A
- L ®2T  nz  H
5 14 EEER 6893 T 10 us FEREESTY 1111
qan g T1a I B Bii0 Ba79
3 0 12 At aFF
£l 34
ﬂ hio E ezl Run a8 A2 -1 dEEm

I35
R3-eoeers yE =~ +36(
UE- S

PCEERUPCOTMENE T

X 7. H¥ e-a@m MBEo GPP 22k L1 F% £24) — ﬁic AR | M | L1 JL2/m| R3 | R4 2112 ) 13 | r4

PPl | FF | o | 1| 2 | FE | Fr

DIEFIIAETH B, COLE, LD tsoTzuh EREBRNIC LY, wre T/l o1 oo
GPP i X W BEilL Titl/m PC L ERITO C L B TE, arrs | fF | o ool 11 21| &
RICEET D EREPEIRTE 5, GPPa | FF | 0 0| o
(1) Jadss O pwio—F/ 49v0-F GPP5 | FF 0 1 0| o
(2) @#Weezs (B =-F/ URbE-F) GPPE | FF 0 o | o
(3)  HIH) B 8. 3WEICHY 3 PL ESHEE
(4) y—ruz UHOEE (RUN), £k (STOP), #i~7(PAUSE)

CNHLDOREL, ok PCESE GPP KBEThE, T D
BO NGB O GPP BEHEN R TS b DERA—TH 2,
R 7. i w2z @i s e GFP o o~ B (BED ol €

—2 OFREITH BB,

74.(160)

PSR » Vol. 61 « No. 2« 1987

1 l U IBRZEN 2 l IRIB-0—-HILB 3 ] ERSH 10 I UZDDT A AEREHE
180VAIBIEATS | [ UV IL—B). UXILT | |UvoRFwII1 LOBRD WZDNB), T
IBEOSHERE AIWIZVRIBIF—9% | | EponmEsE AT, AZ(X), HDCY)
BERATEHEERE OF—I IV NERT HEE
<\ /> EEURCRRTS
£ UVDEYFS %
M:B e—) A-LL:B  0-23F
M:W ) F—ilL W 0-13B
929 U2 M — Z-ilL nY AT M:W — Z2-ILR:W 1B1~23E
P oa%as s ny sy MW — A-LR:W 282-341
29 B w 10ms 10ms MiY —3 X—ilL:X 420-51F
M:Y — F—LR:Y 650-78F
M 8 140-1FF 38-9E 20 RXXX M:X ¢—— ZA-LL:Y 400-53F
. MiX ¢— ZA—-LR:X 620-79F
Mo— L M — R M— R M — L/R M — L/R
L/R
No. B w w w Y XY X Y X
R1 180-201 - 700-74F 20- 6F 6E0-73F 0- sF
L2 0- 7F - - - 400-45F 400-45F
L3 200-23F 101-138 420-47F 100-15F - -
R4 ~ - 680-6DF 0~ sF 680~6DF 0- SF
RS 181-18C 2DF-302 7A0-78BF 50~ &F 750-79F 0- 4aF
RE 223-23E 303-341 6§50-67F 30- 5F §20~65F 0- 3F
L7 - o- 38 4D0-51F 700-74F 460~4DF 2B0-2FF
L8 80- DF 9F~ DE 480-4BF 300-33F 4E0-53F 450-4AF
VAN N Mivas %35 Llo-an 37  RIUE-RIO %37
5 [UZQ%‘-D*?’JIDE 8 NS adutys) V=1 g YAIB-O—-NILB/
UL —(B), UYL JE—RIIOB UE—ROB
AZWIZEO—NILBYF— PAYBOEACYYED-NIL || YAIBOAAR X 2Ol
IEBEACEEERT BOADODEZ, FERFIE~ || BOEAMIZ, RIE)E~~
~/OBDENYIZENEN | | /OBOABOOZENENY
WHEEE DT/ ASSERE | | DT/ A AESERE
4 | BBRE = -
il [6]329B-UE—ri0R | [7[2x5B-—UE—rioB
UE—VOBRZHE UE—/OBRORBEREEET UE—-/OBRDISERLET
Fd W ADT-IBEAHEIC ks T-IFEEURIC
BRTDIIOLIZRINWID | | BRI DI ITLIZIMWIO
EEmERE 1 | BBznE
B 9. oo TEHEA

HTD PC ofsric PCHESHRERINT
WBDOFRGE, @EoRY e-a tA—TH B, PCHEFE, 22
2 RIEEREZ 0, - RIFERIEMREORER, %7, GPP




E)L/—'ijm%{é PESFENTWLREEK (HEEWwS) BERT TF »3wi2H
o RORRERET 5o M 8. 103 WIBICET 5 PCRHOIRENE
LRI — T ORE AT o

P EDBREREH I N TWwE DT, 222FIc GPP ##E i,
2D V-J KIEREINTw3 4 PCoBEDER, FAv) A %2R
HECITH T LR TE D,

Hic, ¢MELSEC-NET) <it 1~FRws fi#% TS5 20, BFE%
TE -7 OFNICRE > T 222 A0 LIHKRET 2 BEXD 5,
LDHIC, HROEEHHEZEREL T 42 L OHKIED & E&E
TEBLL5IC Lice TOHE, Yoy @RE 222 BD Asx-5
FETHDHTEL, BAWCEE 9. CRT Yoo REBEHIC L Vg
ETE 2. i, Voo REZMET 25, LD vor HESEMH

@ CROMA, HIBREHERD 3 0 CRBD Vs HP* FRET 25
A,

5. RAS i &

RO PC 2 BEBIMICHEET 3 va5s TlE, B B8N & BBk
BEREN D 2w, (MELSEC-NET) (3£ < ORUEEHEAL S (il
ATwd, TD5H O L-TRy0 BHERT GPP 1 X 2 Hikakc
DWTLTIBR~RS,

5.1 A-—F3y o8

W=7 RDEBERERE b o7 F-aYorvaTs &, REBKD I ERE
D 49y B 2aFe BERD do COoRNIERERS 5, ciEh
RT 27w, -7 R TEL, FETEROERE v b TH
{Elico ZH 17 O—F%IE L~7, WHEE L7 &IFE, 72
Yoo OREICE, QIEL-F X3 5-20vy, QORI L~FLX3 5

Y2AYH

63 .- 554 aEm NS e

11. 7 FEE OFF o -3 oBfT K 12. ArAza1wF BWERFD -7 OBFT

ZENM v~roy ©€F T B F-aYuovars MELSEC-NET) « S (E) - B - #EGH - 54K 75(161)




VAY (M) F2T J X UYD TZ9 V29 %37 X%
F2991
YA9BERD
1| BEE—HER [:) £ O=nl (L) /UE=R1 /0 (R) *37 / * 3991 (TOTAL=10 LS : U¥D/CPURF~52
5= X AVSAY L C:9rouws 293y
AT NO. |LS ABCD|NO. [LS ABCD|NO. [LS ABCD|NO. [LS ABCD D:39YY Favsr v
=2 T2~ P\ S3~—9 2oy
L 1/CR 0E0O| 17 33 49 S R:CPU RUN
NVAYEEB0 D Fil—7* ok||R 2lCR 0000| 18 34 50 S:CPU STOP
2 | IL—708RE RIL—D" ok||L 3{cs oeoco| 18 35 51
ERT L 4|{PR E00OO0| 20 36 52 ALV SA—9
Uy 2%vy 94L | R 5|CR 0000| 21 37 53
Hr9 o somMs||L 6|CR OEOE| 22 38 54 B: 9 ¥a7
HrvaD 4omMs|{|L 7|DR OEOE| 23 30 55
3 V2D A% D T ¥« 40mMs|lL 8|CS 0EE0| 24 40 56 C:FIL—2"
Dot L ERT R 8{CR 0000 25 41 57
F/R L~ 3997 [L10|PS E000| 26 42 58 D :RL—7"
11 27 43 59
M 12 28 44 60 0:eETYt 39
13 29 45 61 E:irr 37
F Fl 14 30 45 62
R R 15 31 47 63
Jl l 16 32 48 64
F=903 | oo
4 | AFLOIL—T 1 L8 R6 | 100 Ms x Ary
Resgz || —"o-—cooC !

l 5 [23%®Rﬁ,§gﬁﬁbgﬂ

VAYBEBDI—T A
6 | 7O7SLDRAFvI1L
ERR

R 13. o2z FREMAD -2 B

—8Uyy, @IE/BfAMTL-TRAw L X 5 F—aYoo, QIEHRD
BT L=DAws L XD F=2Yvs, @BIHFROH T L—TRwo ILLD
F—alug, @F-2Yyo AHRE, DORODOWREND 5, BHEAE L—
J XD T2y FET B, FROEEN© LT OWFiA &
DEEERFE L 2 Bh, o e ABH O ZE % il L CREET %
WAL, BEMCRBEL -7 RETHEET 5, ok
WOZELHHT 2. C o L7 MECET 2 RREFR OER
CEWTH S0 ms &, FEEUEPERL Tw5, $7%, HitREE
B IE G, AEDIE 17 K X 5 F—ayuy ~HERICBT
+3, (®10., ®M11)

A¥, 2R LEOTRAEENOGEE, *omigRorMoTRE
B L-FRwy OH LY, F—a)oy LY XN D, Ch [k
TEEHEDRDIC, AMA221wF (ABBSW) RHEEL TS, A
1RARAwF & AT ) WIET, R EN A TFRIEREC 2 2 D%
HUCHBNT L3 20ZAR/EWo L, 17 2 IEHCERE
+5 (B 12.), chicky, Fic -7 BENRAFELTE 3,
5.2 GPP (= & ZE5liHE

=T ICEERFEE L e e ¥, BAMECBETICLR3TE LA
Lo LDDI, ¥TTEDXS AMERFREL Tw 30t HRHEL
BWicE BBHLPER XN B, Thd GPP [ 4Ea T AT 3

CETCHREL ko 222/ GPP 2L vuoe-2 %75 C & T,
F—aly DIRAFHIET B C & H5CE 5, K 13. 232D €22 EHH
THD, F-2Uurvass O L~ HREOERE, EOFICT L-IA
v BITHONTRER%ERLTWw 5 DT, FOFROERMN OFF
ENThEHDBHFAT 2, BCETFROKEDERLTWIDT,
-7 OEHREFT O ERTRETH 5,
COB», TR YrEsa & LTRD 2HEEFHEI AT S
(1) o-hu BA yooE=2
(2) e+t L7ORH YorE=2

6. & F U

BUARM U 7o SMELSEC-NETY KU+ ~ruy <MELSEC-A 3y
-y 1, FERDSEZ OMEE AL, v T X TBIEOHRI R
Twd, v~rof BEED F—aYuouzss &, 48P THOEBIE
KRz DTERV FA ya54 O aufi-20b & LT, ZOF
BETIETART 2L TFEEINGE, BEED vass OBELZ XA
BT 5w, &%, MELSEC-NETY & _[yd dwtbo-3, M
B, ®2nELEN 2oto-s & OBFIHEE —ERIEL T S BTRET
HD,

76(162)

SIETE B » Vol. 61+ No. 2 - 1987




L 77— SHEVIC H R ECAR BN ES

WA G %% - AH S 2t WL B R - ] i ORT

Lo & »* &%

Frqhy HIMEOTIHIC X Y BRFLERT AR WAL, 0%k
b B R ZE IR TR 70 BLE) 7 3K Ml A HTFERTE S T3k
Brid <&k LdL, ENbOFRITHEENASMEX & 2hic
s NIB~TEEOE (LA ED ke, e LTS EREET
BRELAEM oK. T TTHRMNT B AJzwboubo— BT,
VIC eMEL) HROBERIE, BEEH CEEL T2 7-2 O
WEE PR L, EREROMHRZCHEE L, EIRGHKZ AN
L 7-2 %D RAA Ty BEZED, BHRGEF TS & w55
B AVERELWIEEDO bOTH B, < OHFZE VIC REFENT
NP A LA AR DO, iR E Lo cBIT il
~b,

2. VJC EREr A ORI

2.1 GR7—2IHTRREKEOELS

1955 4ELI3E, Kt 7o TR, 7-o KX OmiER @Btk 1HE
FOERZEZR P ETIL, chzfRL, 70 OHSERICL > Tk
UZ2HED s Nk > T U ZENBIC X Y kB hicmd 752

fe

I3 o
Ve [= 5“2 arepchrode=p he At e

V! 7— 2 BE I T T7—o®R

R T—o & p L TIXTEE p

Kl TIARILINE— ¢ LTI ARER

AT T — 2 WRER — = P ATRT

K 1. 1oa0E-20-E7L

% Cul-W
: 5053
i ——- 5105
: —— 5144

I>o Io IdoIo o

R 2. 2]k

* ELRERT

T
L3

#E

2 DFENERD, T B X VAN v S “TuanE-D
0-€5L" BERE Ao Twi, TNDXS5 R EFL TR, 72 BER
FRAZEE F M AL BB ATE Y, BRI Khb, TORE
TR 1. Kmd,
2.2 E¥eyv 7 RKERT -2 0ER

BRREEMIGIR I X 5 TR, 7—2 BXEE~O 2K ORT AR &
+, W 70 Bk bIVEEM~, EREKA— RN
NBTEREDL 2 bR o o 7=0 O 282 b Z I L7 DB
2. TH 5, FHIENHE 20mm, BRIEE S, BmR 144 THY,
BHMENE Co-W TH 3, BRI 6500A fubikEeL L, MHHIR
58 Rk AuFSADAL2 FRFILTWE, ThiICX 2T, 7= D
Fod 2 2% b ORAEE TN, 6,000 K Bl - oFEZER A
Drdehd, Thbb, FEELTWIHIE 7007 LIFEND
6,000 K Bl _LoEiR S fRTH o Wi A-A 1, 2B
7DD 2wk MEEFRT. RLTWS 2800 &, CuHFOM 2
RoM THY 7—0 O RO, ThbbEMOLEHRICE T Culil
FTHBALTWAZ EARLTE Y, BRI BICEBPcE R
o

X 3. KMo 7—0 OB OHE, LRG| ELRAEERTETO
FENOENFIE Ll 2R L T B o, AENEE I ED 7
B OEFE So—7 OWIEERL, B Jo-7 T O &8 THE
ENEENERLT RS, KEIRESEWEBER/R LT MEZRL
<#h, 125kA F—p BFIFIC 0.18atg 5082 Lo TOREDTF
25, O J0-3F FEAAEBEECET 2D HHEERL Ty
5, ThHbb, G 7-o ZH» 6HE~AP> TWDHT EER
L, BcEARL 2FENNIES, BHED, BCEzRLTwd
CERURE2 KR LA Cuzioby OFFER Eh b, TZRIIKGIR
R, BHEIO—FWIIHTHE ) L w5 T &R0 r b,
z @ X 3 7 Vapour Dominant Arc (FFHEHESKD 7—2) L TH,
RESED X 5 I “ToaE—70- B” THEE D 13LF-02 D Ahhs B
HEATE ARV, T, DX AR 7o CFL TR, 7—0 ZEH~D
ZESHAT R L Th 7—0 BIEET T 5O TR AR,

B

WAMENIAE WO R i
P x£# 0.6atg/D
[ @k 4.5kA/D

B 3. 7o ERHEEOINDEN

77(163)




2.3 ZRAF-ORDAAZRA
HBATNIER 10— RO X 5 cEx N3,

Ep=Te+H+K+Q e 1)
czic B s EATESR T (= [ Voo 2dt)

Te : FH~DOEE T41F~

H: Em#AEIO toant-

K EmAKOEE) 140+~

Q : Jitkt 1At

AN (Pl i I~2mm) THOERINE» (kA
ST G, ERATELATER TS Y, Radiation Loss
HED P2 A, 5mm B E, B kA OfF $ou3, FER 70 1<
LT, SERROER, BE 14LF— OKEH i, Radiation » LT
HBEEINDC EHWPLhE Aol Lied T, Vapour Dominant
Arc LT, $#5%e LC Radiation %35k X4 hiF, 7—2 %
FERRIRT 2 2 &35 Ao oo
2.4 VJC
Bk, TFRLv e INTwi 7-0 BEOME %, i VIC

TERB L7, VIC & ik, BHAL%E 0P 2EWS 5 W R
TGBHFIClIS c 2 iIck 0, 7—0 BEXHEHT 3 HETH 5, i
B > CERENAES C itk Y, Dr—0 OROEN, OF
WA b DGR A=A Szw b OHAFFOHIE, ZokRe LT, OF
~0 B OWIHRL DM AR C B EEIDR, HEMENC X 33
RTH B QF, 70 ROBYBICELOD BHEEMMNS 5 ¢ 21T X
D, R, BRICHT ThEhAET b h, EAS AT
b IO MTHETIC X Y, 7—0 ROBIROIEIISNEC 1571,
T DD A=fSrw b OFFFICHIBEZ N 20 @B OO &
QDR L LTRAINE L, 0 K—f~ OB DFIBR I X
CTHBBIIGRT Y, 20 @O T R~f- 2 7—2 HEROR
EEHHL, WiC -0 BRI e i L Tv 5 C 0BT %R
IR T . FRBEBHEKOFIICH > TEHEZOZT 2 LR

FiEoTHBE,
it 27}

=) Y
% %

K 4. VIC ok

8o TR DI L e A=A~ 1T, BEANE T TER C~3F
) »oRE BEE) Khb.

a1 : 7-0 ORGP bANDEESIC A > Th 2 KM X R,
BB (B0T mfs BLE) €A ) 2RLHEND (cot &,
RERIEIZEC X D ZIRL Tw 3), 14— MICREZAN
%% %235 Radiation Loss & BRI X 3 & % 5 1, &5
R LTHEERTET 2,

ay : WICHEMICHN, 7~0 O 07 BENN B, BIATT b 4%
{ZRoTEREEARY, Lid o T Radiation 344 #%D,
b o EDIEIEC X 2 X2 ZREH TR EEES %4
w7y AL, cOL %, BRIMEREND S & T

78(164)

300 [

S¢
vic
200}
50 200 |
s vJC s
[é{_? g BET—2
§ : P ua
(‘\ 100} BRT—2 T 100 _-y
N ~
[ ) S S SV T
0 5 10 15 05—
0 5 10 15
7—27 & (kA) T 8B (kA)
(a) TEMIEHE5 mm (b) FEHREFHE 20 mm

3. VIC @ 7—» BIE

RS 50 Z&ds, amas & BEBETFORHEERY R,

LI O— 0BT, 70 OIREHTI G Radiation & FES1381c 3%
DREREHNCAEHT 5. Liedi>C, VIC ru FifEMHIC X %
70 2B (BT 7—0 ORI OFEJI_LR R UHESEIES O HH
BRI LY, FhbbH, Radiation Less & [PRESH X ¢3¢
XY, 70 O 13 F-02 FREKRT R 70 BER LR X¥ 32,
CDE5H VIC 70 kDT, HEHELL 7~ BEOH*E
5. iR, FHM(2) REMIEYE 5 mm, (b) /X 20mm <H b, &
EE[RI BT 2R OB MBI EO (R FE 0 A P EE S 3 2, I, ¢
DHIFROFEHHC 35\~ THIRS 70 KR 2 & [ERINICE W 7—0 B
ZRL, EHIAHTHE T L2 RL TR S,

3. VIC EWAR 0EHRAE

VIC sk J—ta—4 BEWTRE~IGHT 3 Icsear - <, Ry -
TEBHEREIC TR BIFR % b DAHE NS -2 OBBRIET 3 BREND
5o YT X OHRESFRICTHER L 0 CHiE 5, Ak, &IF
HoOZHIZ A 50 HmICAR Lic,

3.1 #EEYA RERFEDE

6. IR OFETRE & A EEE BRI 2w TRT. B
PR RIRREE AR 250V, JGHEEET 13.7 kA, LEHRAHE 0° T b 41t
M, BHORZ 2 DLIbE g, b b, B 114 kE
{ARNERBIEY, %A SHEBWCERREIMILL T 2 BT
BoH B, TOC LERIRO VIC OEMOE-CEIA LA VIC @
VERIIR 2 AT Tw 20 LS o TEREAIS & B oARR I Tl x -

10F
<
=
=
=]
2
By
b
B
g
=3}

5..

I
7

FEAEY A X £ (mm?)

R 6. Hm 412 OFE

SIEBEHHH + Vol. 61 - No. 2« 1987




B0k, HACBER L AR (ML EniE RE R
BREAR ) MR E L T RIS L B ARER BIZER)
RITH D,
3.2 VJC oiRY HLIBEIRREHR

E 7. VIC oiE b H L IR & RS E ORI D »TRT #
Bageltbly, RIEEMBHE 250V, [EIETEM 13.7 kA, i 0° <
Hh, BERBOEA 14 Kk 4x4 —EL L, VICOEIHLED
HELE R, MA oREEEEE, VIC OEY HUREAKEL
BBCONTREL AL, H2mm OIRY HUIE T OHRFARIR
LHTFIT B 2 & #RL TV B,

15+

il (kA)

10+

BT A BRY

it

L7

I i

1 2 3 4

VIChik Y HLIE = (mm)
B 7. VSC oy IHLIFORE

3.3 7o ETHRESRREDR

[ 8. i 7~ FEFTHIR & FRE KO BFRic D TR T, g
IR TEEEERAAE 260V, WHRTEM 7.5, 13.7, 30kA, KA 0°
TH Y, HEIBMOBE 4k 4x4 L, 7o ETHRIEOZZL
e, M b 7o FETHRIEE, K& R B CH TR
FILL TV BBE A 38, ChEKE Aol 7—oafwt 25
BERBHAHLUT 7—0 EFTFBICHIEAR LR, 7—o2fu b OTERH
HEIR/NEL R oTWBZ EERT. b 2D 7—o FEfTHRE, B

201 30KA
/x/
/x
__ 15F
<
x
- 13.7kA
3
<
N 10}
&
e
5..
1 1 1 i)
0 1 2 3 4

7 7 SETTERME « (mm)

R 8. y—o EfTHEORE

K 72 il VIC J5 GG &5 « (LS « AN« FHH « LIGR < 5F

MEHBEHO 7—oafs b OBET WAL L, EHESEOM EE ™S
AR THRBL T3 0T, ETFREEZELETER VW, BAEYR
FRARRRICTIRT 5 70 0 £TEAEN O BEHIC D\ T EHERE « 358
HFEE Ofhic B © A v EE T r—o ETHE LR/ ThE X
T LRSI B,
3.4 7o FEARLERLORESIOELRFTDR

9. 1C 7o FEITHOE X & AR X & 0k ¥ 3 RIS
L OBER R . ABAGREEELNA 250V, EHEER 30 kA,
HHEEAE 00 TH Y, B0 A 54 & 4x4, 7-o EfTHER
2mm kL, BAEAERE 7—o BTREN & ©BE % Fhs T
HHBEEEZNE Lo M2 b, FIBOBEEI/NEL R BICONT,
BCHEAES X L Y 70 ETREROFREL 23D TH
WRBZE L EAMLT B0 7—oafint DIEFHEOL T LY 7—
o ETRIC E—EOE S AR E-CH 5, HEWICBE T 2 2EH M
o WA T, BRESET BRCIET 2 vrld, 7-0 8
O AETCTT 3 BRFER - CEX AT AEE L DRI A D H
FRRELTNRIEI R EBDH 5,

30kA ¥
20} //
X

10+

BT AR (KA)

T = ETRLE
SE & EOSRE

L 1 2 1 1 1 Il

-1 0 1 2 3 4
EAKEE 7 — 7 ETRR@DEOBEE « (MM)

® 9. #HAEL 7o BTHROBEFEOEHE

3.5 7—sETHREE VIC REOEZECHT HERDHR
& 10. (c 7—p FEFTHM & VIC 310 & © BeEic 33 2 IRALHE

201

10

BT ATAE (KA)

(7—7 SETFBAVICLY )
A

-2 -1 0 1 2

7 - EFREE L VICHE L OBE x (M)
10. 7—u ETH & VIC DEZFEOFH

79(165)




E%RT . MBI EFEELENME 250 V, EEEA 30 kA, g
AR O Th Y, HROMEZAxY, 7—0 BFARIEE 2mm & LT
oo Bp b 7o EFTHERR VICEM X VKL, ZOBEIENK
ELADIE ERTSIRAAE CARBT B0 b EHE, B
HHA CICHRER A CIRY, IRRR 2 RARICRE X €2 2 0nic
HT&5720 VIC %5, 7—0 BTREMPZECERBETLE LW
T EBDdb,
3.6 VJIC HH okt

HEROGS ) M LEoERAEE b 2b D, FT VIC [BH
Bt 75 228, BRCERRAIR O R E WHREEY, Wiy, &
RN, SREMLIEN (SR, E&M A & ok
FODICFHIIBE 2 T - 2o FHIEE & LT, FEHER, BEWER
TORRMMALE, it R, RO 70 IC X BB
VR, WG, R, B R ORGSR
BTOMEEE S &R REIICRT Uk SUBSER, [FREENT 2R
ORFHL EIC X » C—{HC i EDE, 52 A D Th$y, #52 A
D FuL R, A2 AD RUFFLoTLIAL—F, RUAFIALTLL, #5
2AYD Dz -1, RUIZFL, Rootsbs1F, EEReR (8, -—so
L RY) mERREFAGRER L,

Tic e b Ob & 18 (EIBaRE - T - HIEaE « 8
MO 2J THEEA~ DR, W, BB, Sk~ O AHE
2k 7% EOBLAES L EHIRE L, Sk EIOIEICE 5 %,

W HLTH

4 VIC EMrARXD/ —E 2 — X EMBADEH

4.1 # B

R 0PI I D &, VIC BT E J—ta~F W EE~IS
MLlzdbor B 11 iRy, BEEEMFCREE S N BEERD
P9 % B - i@ B A BT CERS S W e ERE SO A D %
Wo 2t ss, J—ta—2 I ARCE & nzRliko VIC ©td 3,
MEEARD & B VI 7—o ¥, TESEED, THEESEME, EOBHER Y
DIRIA BB % R CHERR R 1270 XEEMESRO PBT %
BHL T2 7, BIEHET R OW BT~ O/ DR,
BEMEE T ¢ VIC 0 AR EZEAL, Biczo L)

Nob HLDOHXEFFRAL TwD, Bic VIC 0l h HLIFE 2mm
e LTwb,
4.2 FEfeA

PED XA s-ta-Z B BERERARETZ L (Thd
b, BIEMANGT - BT« BE A - aTEiE A - FIEET
veubrb—geaTL AT~ EREEMARTET 5 &), WEE
REBFHEL, BARCELT pey MFEET 2R E £ 5 (W Aw
b REFE LL R, D p—o ERERO VIC RS 0 ofF
S EHERHO X 5 ie, 7—0 OB, DEVESLC p-oafiut D
KEXOHME, B bOER A~ Dy b OB G ROHIE, Zo0
R E LT 7—0 Bbk 0RO/, FEicHEE O b &3 42
D 53I-vau02 LEEARIRIC X 2 @H2stiE L, BAMO »—2 %
Ex bR 32b0THD, BLCD L3 AR, EHEO
b RIR D b 7 B IEAHT » S W J 1wl « T2~ TIE » 7050
TR VERENBHEER? b - Tk Y, kD 7—2 ECh
LI A Asun TR X N IZER CIER - AW 22T <,
HIC -0 BRER LA-X¢2 & b b ICERE SN TO% MO
BIEE 18T, EWhEaE R b NIRC L2 b0 TH B,

Z OfEA, WATER A A 8 3 2 e o1 F~ A
EOREFRAL, BEIETICX 2IMEBPBECIET, -1
FREDEDIC X 2 BEEEFHOMAETROKT, 7—o1tu+- BT
I X B MIZEEi oA & aEE L 2 b, VIC ERT AR % DR
BT NALASER TE B, LMo T, Thbo—HORE:
ik o VIC ORGERRESY —~BAE A DL L, REOHEZTH
T 5 st b » RERTTHEREL « ANBL R EEARE L LD T
Hbo e, VICHEMGTRORSKEA 2Yob &, EHEREEIEE
THHMOHCHRAEHTHBE L i BIch b, SRICEEIR
BHSCHERTE 2HETHI T L TH D,

4.3 tofh o

VIC JEHTIC & 2RAEIRFFEC AL 2D, Ju— HHC 1
VAT T R EERIL T B, B 1L D Xk 51 Y- HOSE I3
vie-af7 OFERA L, WElBAE s sE e affiEL T3¢
& I RO BRERSE] 2 KIFICHAE 3 5 © & I Lk, B 1L i

HIHIMEOFFHROME T L <\ 5, TIEHIE AT O ¢ BWT, BERPIEETE L o ZHRNIBEROVEIBESICX Y,
TS5 U — 1)
buw T /7 B )y ¢
/sz;m
=
p :}\ N\ IFRLF-—
7 5 9 FHES S Wk
13 B
-
-5 o
21 YL —5 >
TREMHT
] o | B®
ARRHTF — PR s
LT o T
Y _4f o o
\ r=— 0
JJ f""\://
™
>

\ \

T EN

) 7 T
Swih omvE EIEM%%?—/ TEE / EEERT

BIE#ER

11, VIC % s—ta~A MEHTERO RS

80(166)

ISR - Vol. 61 « No. 2 « 1087




T35~ BEE T Pobl ICHD o TERENT 5 23, &h F502p— D

- 200 ACS00VD 185
o BRENIT RN X E HICBEIAAE A 0wl ZIICHTIEL, Dwf Ak

ZEREHEHNT 2. co 0wl &, BEEENE LI HE TR toor
AIEERT ORI AT S L T, AT AR B i BINRTVEE BHE - BIFNF225 5
T3, i

—5, Rk MBI DT & T L CHib IS 11T bt < | mwmasxesne /*”"’(cszi‘“
D—EDOHEC DT, Tovzie— DERBEEINEL BIBIL T rwIA 52
~ WEAICEIEL, 503 BEESATIEL, KIC 102 A5 g Lo
25 C & CHRETERKIC My RBICHERch 2 Cc L ik B, E
& T AT, PRI B A CHEIE OMBIBEMEREE b >Twawve =
& BRI IEANE, AT 2 BB D rywT Fiio—
ORI 2B T, B - BRZEL TS, M
k% 3 > Super SCRUM yy—# I 3\ T, RHED vL— R 1
EIFHICOTHARDDET B EHCTE D, € OFFERHEOMEIHE T T
&, BB, SRR XD LA AOMEERT, HEEK @ ARms (KA) sym
i 5 kA OMFRER T, RERH © 1 HHFEER R X ) S ms i 12, FR ¥4
‘“C'Z?é/)f‘ci) D, FHCE 4ms B L i 1/2 (C'Z‘afg‘i‘é}’bf\n 5o il % 1. VIC Hk 2 AR & 0 K
WD Y- Rl KiEEHE L, VIC My ;wum&ﬂ/t\zi Bz <

%&b ICH ORI b Bk, BAOESM ey kR \\\\zmwﬁwmu VIC ¥ AR X 3 P e k3
CEHENT B S DTH B, LE A \ S H B e D #il

5 VIC D ;;'jJ % b2 # NF 100-SS NF 100-S
p— " % 90X 155X 68 105% 16586

Blbkn&siw, VIC#HCHETICLLE-T, KDXS (X EEXTE)  (mm)
BRER Awb EFIEMTC LB TR, Tabb, VICHH B EH GO 0 100
ERE ORI DI b 2 & 51, IR IR & T 5 14,
—WI%R 12. IR & 5 IR & ARTEE & 14 5 o /BT woowmoor OO & 100
HETH B, ThRDDL, WBEMAENE L D O-CUHT AL OMEHE BB o & (A © 55
WH OTHERER I ZC CE Bk, Wl Tad- 1% 2REQ (at AV 20V)

RO CHERHOMRERETCE5C L, B 7-0 HEOR oo it & 143 100
T2 7ozt f- bR ABZDT, 7—0 WHEBHRKRENLD W T Y2 AR (KVA) 750 500
PR T b, S X b BB AR NMEAL O B ASTRE & A D, (at AC 220V) (% Bmm?, 1m) | (W %8mm?, 1m)
B aR—2 OFHZTHE 2 iZd L XY, FEHEOBAL LD K
HETE2bDTH 5, Tk, FEEOBIHIC X b MBiAE D M’m WE— DR T B OC, WHTERRPEIO ) b Wk & 4 B o THE~D
ERENZOT, EHPHD rsuz ARIC TR &t hok, R P WHI L L DASIR X L, 7—02R"—2 bIHDEX B T LB TE Ko
1. 1 VIC B as & sl & bk 100 AF 2 #licis Lo 6. & ¢ U

VIC R A, feden Ml st b~ CERFMEREA T L5 5 @
T, DAT=FAwo 7w YEREART LT 5, #lz i, AC 460V [T 1LEEE§"£‘W 7—2 DRI, £ OWEHREBIYMLA Tw 253, R
feRB oM e (NF 225-S+NEF 50-SB) ¢ 10 kA TH 5 72 b D7, DEADFEREIREINT W Do xR ORI, EASE
VIC wglizsic + 2 & (NF 225-SS4-NF 50-SS) 15kA %3 & » #F%@L Mx THESCHIR L Te Y, SEC ek VIC
S BETH B, T, BHEIRERKEWC b, Dk VIC FEFCEM T X D, RO B E K E {—2RilET s C & iC
ST E AT 5 &, IR s o IS | 2 4L L WEE A 5 BB L7co € DEAMC K Y, /NYREENAL OB, BT
CELBE WP L, SIEHRS mLT3, #lzE, AC 220V B har—F SR AR A ST 2 vaTs BRFOCE B3
[ 2 -C 0T % NFE 600-S & U, 400 3% sk > NF 50- AdbETIRE L U, PERBITORH 2 M € LT E 7o
SB 72 & NF-50-SH (i35 &, SEHGEHTATRE 2R IRIE 10 kA (BURIZZ AL B 61-9-8)

A 20kA LKIERM LT 2ER T C LN TED, WiC 7017

S 7o HlH VIC Jy KBRS » LA« AT « TR - L - R 81(167)



‘;;(7ﬁ1yﬁifiikik /wit?.w

Elgf —

4

SR 2 R E TR Y 1o DME L LT, ==Fa
V=L (ER s T, 40 ZEHE TSIk

PRGBS B R S U SR R v b IR L Bk
W S50kgDMA-HE0IE -7 —= = a1 — X 2B A
rLEL, 7 —==avr—xid, BEFHREERCHE
S NI ARIRER O B S 21T 9 kv b v
DRGE S L, EHEORRE O SRR A E O BB,
SFERCAER S L IR TR 3 £ S RO RIIE LIS T 3
CROER - VLR S S

Sy —2 = . AMOB ST s = a
V= 2ARRE TR SE T vRaYy s Fa =T 2
NOPEFLTHEISEALDDEY ) v L T —% 5l

ta:L I/'—ﬁ?

BAEHBER TR ST 3T, v FOBRIM., FHE O
fin b, M OIRIL, F ol E RO INE 2R - T

b\A/hiLMmﬁr;of7y&~yF&im¢%:&
X34, g ¢Afm{1 . Ry bty 22 M ZEE
my71®z4v% FWRER N TH.
:@NV—?:Elv—ﬂ®Hﬁu\®7LEAV~ﬁ$W
POAMERFE-> T2 LE, Fx YV v VBIFH KD

Fliic A o= 2B LT A 2 o s b, Bk &t
EMIHT BT 2 e ADERULAT LB L, @ PO
wnﬁthyr 24 b 10kgf~50kghliFi A 5 T 5
12 kAo B, %S 25 2 LR eETT,
T BREE X
w % b R | s K L~\*//\\&ﬂ/J ~\\~//~\J
1000 350
I% 3‘ iilm xi;.)\120mm Trai—y
FA oy K % h 10~50kgf BHBCE- v v 7 Wi i o)y
Sy sy BB % #7500mm/min § ! L ;:z;t v
RO W | S FEBI R O 8 4 50kt )
% i | #2500ket Ei-% §¢§f W e« 150
logE b v 7| dRKHIZ00N-m b ov 2 I L i o / >
FOW M ER| M O @ H | SEESIE6rpm — i i L
[ 43 L il \ 7
FOW M 1 i £E3 100mm ,;éﬂ Lol @i’;;
H g O M % #1550mm/min . b=
- o W #1.0rpm i ‘fﬁ
R e T | xer 1
- - B oE B #1rpm , f - 7 9 -t
¥ it il i " i o0 P e a0 2 L] L]
mand | FEas
B & b ov oz | EREL0N-m b ov 2RI L
WoOW | | & E | AR Srem
[ 73 bic] +180° 210
% i #1500kef
A2y s s g 1 .
[ Bl b E | SERE2m/min
F o - 7
5 =4 3300mm
) S S 4 2.5m/min g
YV W oE o8 | #ldm
» _ % S ‘IT )if, 4 (2.5m/min
7 o) fE o #16. 2m

82(168)




SHFLEL -5 —X
. MEF TR T8 TIMXX, 95X, MN3IT

SR F a2k, BRI L L L. e
B Db R ﬁﬂénfvéﬁiﬁﬁummfﬁol®f
Y B AR 2 0 U DESR IS 213 A 0 08 Ol IR &
WPV —RX0@FE2HAELE LT oL 2,
FRZY w2 vkt h 4 v ©— 20 RS RER
W UL #1055 ChE I ERTe 22w HEEKS =4 2
OB JLFRE e IR RaE T T,

mE Uy FIEREERR -
SHEf v X a v =2 AT 4 P A EORER MK 100
EEN IR D b L 0. OARGE. A0 i il
BRI ERE I s T o AR L IR ICTT Ffie b L 3 5 TN
LTid, ANSF MM R s £Ho Kk 5 ©REE % 4 . “\
o
(AN 110 fﬂ&@ﬁﬁ&“'i%%gb'ﬁﬁb~mu£@\ % LN
AT RESE S bOTT. e —amx &N TN
Al BRI RE DAA, M P EB A S v ¥ 2 Al
2= ) — K0HE R B L & L7z, >
Y =22 % b, 500mA~1.5A % TOERMGHE I 25 b,
EALEE YR N2 H 6w A R L NEshTv 3T, 20
Y =X LF LT, IEREXA S, HEEx A7 WhE
FEBE 24 7, HEE “T&ﬁ/f TLYME L SN T —2arhh
b, BLWAEIES Y 2 22 T i 7, o " ok L
JEE R (Hz)
ﬁﬁ
Hh4 -5 ZXRo
flvknu & lLM L T#720dB ("’1101‘*- WAL kL Twe B Y, ==z S enearne
WEELEEICM LT, EMLEEL T4,
Mg E—x0 A om Q | = =2 i1l
BER A b HB L THIM (UL T 5 720 SURPEIICH L T z —i
FEFECIHEELTVET, E”" = %—ggzsmxxné% P
L RS BN RS- IR I i =
Pk b I L TL 171000 CHAE ) LI F O A ha (T % N oz I Pl
DT, v b DML, IEIEALH THET T, g St S e LIES
@Gk FE P LNS "’03 M
F =54 A, tT*%%@‘I?(&H*h?%ﬁ F = e
YRAAE A LS EMi PR T T, i | :ii
@UE Sy — 10 100 K 10K 100K ¥
TO~220F (7w —n No¥y ir—2) B (Hz)
MP-3CMEMIF S €y o — )
OUELEES 7 (RAEES
5.6.7.8.9.10.12. 15. 18. 20, 24V W 5 FOREREIE | RRERER | 7B | Bhe—Tox W
V) (A) (dB) (m<)
@5 L BIRFERE I & P i MSF78M X L TO-220F
WO BREL S, AR, ASOR| BRI J; MSF78M X X M 500m MP-3
. [jl MSF78x XL . % 5 TO-220F
R& | MSF78X XM N MP-3
F—F A A CFH KBRS SO R & FOARER: . T q | MSF7SMxxL | 7 — =00m | TO-220F
ET = T AR Y O 4y | MSETM X XM w0 " MP-3
“ T MsF79% XL TO-220F
E T MEFT9% XM -1 MP-3
] MSN3TL TO-220F
o 1.5 80 20
% | MSN3I7TM MP-3

83(169)



FFET v E= s e

T4 AT LI REBRE

PSRRI 2 DD Fa2T L1 SEECHEH &N 5 hs- BiEE
W, BB R Bcni, EOEEEEZEHO 15-51
Edsy XD B 2~3 B LTlibNT v E 323, o
102¢ FRSEMef] Gl IR BRIH B & 2% 1/10 1 % 2% TORfH) 2550
2 BL EodteikclER e h s e BHEENET,

COFM (RGP 917125 %) 1k, COEREMRET L2 DI,
By AR R4+ 2 80mCBIL, FREOEEEER AT 3
voffu fHE fLbyo BRI 2030 SOBKIC, BB OEWREE
Btk 2 ITE 0 H A CiRE L CiRAaIkEE s b 0 Td,

e, BRD X5, BEEET (B 1146746 2) otk (FH
BICHIT 2) LARIREEOLAEMADb Y CEick by, ¥R &
BOZMIE h5—5F12T0L1 PHBETEF T,
¥ R
@AHINNCHR 2 WG I e B IR CF R HR L TH,

WHD D b2&E (JYwh-) PETE A
@RI h5-FLET sy OFREIAIIIE T, oAl

HT2ERTmHIBLNET,

@H DA ICH - b N T BN 57 KX o T, )k
S BOMEBLITS C LR TEET,

(B58F 559171258, 1146746 8)

R

% W

EEK

R AR

AREPOE K F(R)

BLERYovi £ 4 (B)

REFE> ZZEBHEHI Vol. 61 No. 3 FPHEEARIGE
RER
OFEHHAF R ICHE T
O FE AT OB & Y
QF AP MEAE VE (ETS-V)
©{EgE 35 (CS-3)
@Y E—Fevi vy L B
@ — = 7 U T EEHHIRIEAME S < 7 4
QMR EEN T v 7+
@ N\ L1 5 O Y BB
@ KRB - RPN G

@ AT IC 5 1 B AEHIEAHIE

@ AT S Gas $ugk 754 %

%585

OUGNT 7 7 4 & 4 — L DFHTHRE 7 L 0 #YE
@ E g MIC JER

@ AT DHEHE & MM 1147

@ ATHRAEAR L P57y 2 5 2 X QRN
@i LT TG = 1< — & —

@RI » ATER GTO 44 ) = x

ZEBHERHRRERS ZEBRR6 25
ZRAE Bz
ZOH BRI j* CHEIHE R % 259 IEFI 62 42 2 ;J 22 H F!"Jﬁ}!!
” R 3 WHFI624E 2 F 25 W FETT
” BEERITA B W o —
” BN Rl BT HEUHETEREN 7
” KA AE R St
” PN BT BT HGUMHEREBATEHLHEI S (T 109)
” i A — BRI =T Y v IHRREHN
” B IR B M= 3B i Tel. (03) 437 /52338
" #IF #k B O T FEEHTREAXHDHET 3 THLISM (F 101)
w3 REL— P ath A — st
2 ABE Y &N M Tel. (03) 233 &5 0641 (1), #5381 HEHIx( 6-20018
E @ 155700 AHB] CERITFRHIE0,100 M)

84(170)

SR - Vol. 61« No. 2+ 1987

INAMMMMMmmmmm:- -

[BmERC O VTOsMaEE =SERERARH S TEL (03) 218—2136 |









