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Conceptionat Sketch of Cars on Teito Rapid Transit Authority Line No. 8 and AVF Chopper Equipment

The illustration shows a conceptional sketch of 7000 series new cars to run on the line No. 8 of the Teito Rapid
Transit Authority now under construction, and also new type AVF chopper equipment to be mounted on the new
vehicles.  Chopper controlled electric cars are now in practical operation on the 6000 series cars of Chiyoda line of the
Transit Authority and others. Mitsubishi has supplied a good number of the equipment of this kind ahead of other
world manufacturers, thus accumulating valuable experiences for these years.

The newly developed AVF chopper system is based on the rich experiences and added with higher performance
of increased regenerating power and elevated efficiency for the purpose of improving practicability. The field test
conducted on the model has proved. very successful. The employment of 2,500 V 400 A high voltage reverse conducting

thyristor of the world largest class for chopper use is one of the outstanding features.
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AVF|[(Automatic Variable Field) Chopper Control Equipment for
Line No. 8 of Teito Rapid Transit Authority

Itami Works Masahiro Ashiya « Haruo Tetsuno - Masashi Naruto
Masatoshi Shinobu » Kanji Katsuki

Chopper control of DC electric cars is in practical use in the underground railways. Mitsubishi has delivered a good number of
the devices produced on the quantity production basis ahead of other manufactures in the world, having three years experience of
commercial operation. Further improvement of its practicability being aimed at, there has been developed a new chopper control system
in which the field of traction motor changes automatically according to the change of the conducting ratio of the chopper. Many
devices of the kind are being produced for the cars on the line No. 8 of the Teito Rapid Transit Authority. By using this system high
speed regenerative braking performance sharply increases together with simplification of the circuits and the elevation of efficiency.

This article introduces the contents of the system and the results of field tests on the equipment of production type using 2500V

400 A, t,r,=30 us, high voltage reverse conducting thyristers.
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Notching curves (regenerative braking).
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Particulars of chopper control device.
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Traction Motors, Driving Equipment and Train Performance
of AVF Chopper Car for TRTA Line No. 8

[tami Works Yasuhisa Furuta - Junichi Shigeura

For use on chopper cars to run on the line No. 8 of the Teito Rapid Transit Authority, Mitsubishi has built 150kW traction
motors of the largest capacity for a narrow gauge track and new type WN driving equipment for them. IHaving two kinds of field
coils, the traction motor operates in such a manner that, when combined with “AVF chopper”, it runs with gradually reduced field current
as the speed rises during the power running and regenerating condition, and effecting stepless, smooth acceleration and deceleration.
Also its high speed regenerative ability increases by means of weak field braking. The new type WN driving equipment has been
developed specially to mount such large capacity traction motors on narrow gauge trucks. With a WN coupling of their type in use, the

axial dimension is reduced by 10 9%
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Characteristics of tractive effort vs. chopper conduction ratio
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Type MB-3190-A traction motor.

C

&

L&)
(kgs)

[
o
&
«

'Y
o

Speed (km/h)

ffort  Braking Effort

H 1 i1
0RO A0 506080

Amperes (A}

4.1 XTI
4.1.1 £ g
¥ 4 MB-3190-A
5 R B E A R % o BRI
1 s 150 kW, 375V, 440 A, 2,100 rpm, 80 % F
RIFFREER 38 9%
EERBEE 5300 rpm
ERRA R TEEFRIEER 13 -y, KA ¥
TR 85—y
w OB 750 kg
NEEHE @41
Lt 4. 2
BT 4. 3
4.1.2 #% E

(1) pamEBEEso ARG OM L

BRI HER PR L 20T, BEFHO O Sih@E L 16
WKESTBC EATRICAR Y, THIC K> THERBAFRE A
FEL %,

(2) & vazs

RUI2EDcLs (Fafy HEaFRE KAPTON) %k LR »
2746 1L, HROBK, THEME - B@komLvM- .

(3) BHAZERE 7ou/ FEEAEEE

ZRREE 1500V D 304 HIEBEER S LTREATRRRDRY
NEFEL, BEAIESE Fou A HIEER  HFH L CF Ch A Btk
BE% RET 5.

(4) BEIIHEOBER

Btk o256 BERA LADT, Bik<IEE ML cEPiRLYTE
RGP AT, TD L5 ABIHERDRAD, ¥ XU EAREN
DRRIC X » CTHEHMOBENHE®PNEL Lk,

4.2 EREEE

WN EREISE I, FAFN 28 42 B E T8 O NEICERA VA 72
TR T 04EFER L, O, Mrbchlk FHEOHEE
&, HEBEMLE - 41uFTor DU-~DOENEETTEY, £ Ewn
2 TH LR E 1MoFTor CFERAEPRLAVDDI - T %,
LaLl, ThhyEfing QoM b EEEE f- 2N To®m s
THoteh, 4H, 8SHEMAERLOBECS % HERFD I
T ko T HBHDET 2 HMli R HE Lk Fi=t WN ERBI3EE % [

926

B 4.2 3 B Oy Mo R

Characteristic curves of traction motor.
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Longitudinal section of traction motor.
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B 4.4 WN-1300-AM I £p 1w b
Type WN-1300~-AM gear unit.

4.5 WN-2300-FRg J& #+ nFyos
Type WN-2300-FRj3 gear coupling.

4.2.1 £ H
#p1zwh B WN-1300-AM
B 98/15=6.53
£Ph3Yss B WN-2300-FRs
NHREH 4. 4, 4.5
4.2.2 % £

(1) e »ivud

2B 039207 O, £rr-2 20 EEOWRIC X > TEMPR
ML, WHETEENELTHC R TER,

(2) FMEEDY 7-6 T8 fPr-2 2 h @

I Fwya & Jbowvsy EERPFHLA, HHMEOREDOD 7
~6 T8 #pr-2 DV EEFHFE LeDT, FPhIVS O LTHAD
B ITR Y N A S

(3) A1v5Tva 2Y-

HMEETHRB L DT, BPCHRMTIBERA Aofce ¥
P, tuaYod R Fe b AR Saowvay REHALTCRE C
i, TREBOEESLALCT, BEEHTI FIDLDOTHLe LT,
FBHOLRVIDICE > T B,

5 R B ®H R
BERBOMRIZES. 1 0L YTd D, AERE 1L DIRG

% 5 1 ZEMREERABER

Temperature test result of traction motor.
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Motor-Generators for Air Conditioning of Cars

Itami Works

Katsutoshi Higashi « Susumu Tahara - Keiichi Takahashi

For the improvement of service to railroad passengers, it has become a general trend to air-condition commuters coaches as well

as special vehicles such as long distance express and dining cars. The cooling of the commuter’s train needs a large working capacity

for each coach from the viewpoint of the carbody construction and operation. In general about 30~40kVA is required for one car.

Taking into consideration on the source for lighting and control, Mitsubishi supplies standard motor-generators ranging 75kVA, 120

kVA and 160kVA in capacity. The machines for the purposes are demanded to be of lightweight, maintenance free and high relia-

bility. Those developed by Mitsubishi meet these requisites successfully.
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Resister box.
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Principal data of motor-generator for air conditioning of cars.
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Spectra of 160 kVA motor-generator noise.
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Computerized PTC

(Programmed Traffic Control) System

Hanshin Electric Railway Co., Ltd. Masao Makino

Hanshin Engineering Co. Nobuyoshi Kawahara

Mitsubishi Electric Corp., Head Office  Yukio Sobue + Hiroshi Doi - Kazumi Muraki
Mitsubishi Electric Corp., Kamakura Works Kinjird Ishii

With the increase of population in urban and suburban districts of large cities, the traffic demand for suburban railways enlarges
more and more. To operate a group of running trains with high efficiency at high speed and short headway, importance is emphasized
of operation control. Under the circumstances, a programmed traffic control system was introduced by Mitsubishi to the Hanshin
Railway in 1971 with the object of saving labor in signal handling and improving traffic control efficiency. It has been kept expanding
in succession since then. This article describes the outlines of the whole arrangements. The system is composed of two MELCOM
350-5 computer system coupled as s dual system and data communication devices, and its functions are as follows ; automatic raute con-

trol, change of train schedule by manual operation, rearrangement of train schedule, processing of train operation data.
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Operation contro! room.
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Train and station status.
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Example of route-change. (Motomachi)
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Operation panel of system console.
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Mechanical Parking Control System

Uichi Shinohara - Yukio Satake  Yoshifumi It6
Seiji Wada

Consumer Products Research Laboratory

Remarkable is the latest increase of motor cars which poses

serious problems of insufficient parking spaces in the heart of city as

well as of public hazard due to the exhaust gases. To cope with the situation mechanical parking to make effective use of limited

spaces 1s now increasing here and there.

Mitsubishi has developed MELPARK after making thorough studies on the functional specification of the control equipment to be

used for the mechanical park.
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Japanese National Railways

Mitsubishi Electric Corp., Communication Equipment Works
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Yard Wireless Remote Control System

Noboru Sugioka « Minoru Kitazawa
Toéru Kitagaki » Yasunori Yokoyama « Satoshi Tanaka
Kaji Kuga - Hisashi Adachi

To cope with the age of re-developing the land, it is a trend to demand traffic facilities of high efficiency. The Japanese National

Railways, in an attempt ot converting the transport arrangements to meet the up-to-date requirement, have spent much money on weighty

equipment and worked out automatic operation of a series of yards including the one in Koriyama. Those installation, however, are

no more than automatic starting of cars at hump yards.

In Musashino yard a computer has been taken up in the control so as to change the whole system next to an automated yard by

wireless remote operation.

This article describes the outlines of the system and equipment with which simultaneous wireless control of plural number of loco-

motives and also change of the routes in the yard for switching many groups at the same time.
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t, BBVIEARD hy ik o T e STRRTHRIEC O IZHAR
HlEA, SMEGOTEER MPOEUT, REAEELL S L
5 ICEIRAC & o THIET % do-C, HliEREETFFER» X
ndo

REIHRHESC SLC ek b, TiHoOMEETARI LB TE
%o

(1) H— LA

NS CHIEE BAEE, ROBIRTIEE Ao F (TR LT
T, FHEBIRMAS 2 ERET 5.

(2) BT L

BEEETH TS T L ic kb, nod IRRR L SR 5.

(3)  H#ME Y HE

EIARERT i, BB Y T A CGBfTE Y, FIEEIKRE
ERIERET 5.

(4) Sz

R, ZEREETREIC LT, SfREEREYERET 5.
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S

2.2 BRAROERFIESZT L

PEk, BB L ITER AL D, EEHNTTAR > CERMNALE
BRCORERMRREY, BHEESVERRRERE ETFHARCAN
Foc ek, EERETZLOT, MAATREERER, 2
CERTFRABCREI N Te b, IR R AR o VR
bis fao 2T C, VEEFHOS L ERIRE X, P&,
BBl & HEBAEROBHIC K b, AMRRBIN L HEOBH % B
L, TMRETERBELBETLOTH 5,

3. ABEAmOFERIE (SLC)

3.1 vxF4

Koazes &, AHERIEOHEETRE W HWEARE, Rl
TV 3 EBIH A BT B B B 2R, B h B
B HERT 2 BHAE BB 0vwy, WIEAE TSRO B
%, BYBREFBCEHRLT, 150 MHz #oiEscH LB
ICEET 2 RGO Rl e, Bbce S EHIMLIBLREZERE
OER® ZEET 2T L EEE, B R E R b X
NI FEBOERIC X ) BB 2 HET 3 ATO, EBHHHE % H
LOBEBCRET 5 BHEERSHEE L O Mk, HEERE
BoREER, FhdiEsoFEREC LD, HEc 4 503N
HOMDHIHEATfECH 2, REFE#ESE O SLC v274 Jows
[, .1k EEITHS,

g oR, WIS BB 08w 2 b ORBIRE B 5 0 HlHE
a4, BMFK LY, s LU A5y FEEMMEIH, 40 By
b OBEBENIEFEE LTEEI RS,

MR EREEEEZE L, B Fovr BIUCEERZO
BEEFAR, ELWERZH-C2EZELATEICED, THh
% ATO i3 3,

ATO T, = DM e EEEOBihL Y Bl LB, I,
FEMIRERE & & LTS U<, MEHIER S LU Ju-+ H#ElHR~ S
D, HHEOEMIRELHIEHT 5.

ATOcfiA b5 c DT E D HIHETHRO EH D TH %,

(1) R

BB ORES X ieET T 2.

(2) i

0~5km/h OBEEL 8 EEREICAY, $EE T Wi BT BB & i
53 e, B LicEThd,

(3) EFENMEEIR

0, 10, 20, 40, 60, 83, 220, 726m ® 5%, WIFhAEESINE
PESER BT BT, B, BED STBRPRCHM NS,

(4)

SHEMMcHH T RNT s oI EfEh b,

(5) 2z—ut12 HiE

TROCE FHACR, W 17—+ SRl Lc, BHE
b EE 3,

(a) SLC#HHEHMS2BLESHELE

(b) FEERIHESERERRE Aok &

(c) ATO 2RiLA L %

(d) FrEgsimELz L %

BEIm A LT 3 & 2P LIS A & &, —ERERR
WEWRET S5 L5 KhoTw5,

B i B e M e EE S B EEREEAS B b, 400 MHz i}
ORIFBH T, BHEERTCHET S o 0 2 AW v BT
BREELCEY, S LD Fryo HiEKHERS L (1)
i r-dn C%E L, WEHEES AT e kb, Moy
HHAEEIE &R 2 T & AT E D,

!
scc i o
7 4
51
1
PCC HCC A
(Skx
161.01MHz |
! ‘L‘
5 S ﬁ
=2 = e
z . %
=" &
Ha HE
e =
£l S z
! . —}
[om) |
i Vs B
| | v Bl |
P i ,
: 2 ;
: AN o
G A
i ]
E L] 412.36M Hz
EERTFIEE R
(38.LA)

3. 1 EEIFREE SLC v254 Jows K

LcX

Block diagram of SLC system.
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3.2 SLC ##B

SLC #:Mifjtx SLC w54 OCH - T, FHEHE (PCC : Process
Control Computer), HEIHE 55358 G b ABURBIHE o i
HHFZELT, ChiEXAFSCEiL, 150 MHz $0 iy
BENLCHERCEL 2 BHEFH LT 5, RIALMCALEREIC
D THHT %,

3.2 1 Hzt - 9%

(1) [FEWHEES :  FEHC 4 9o AS R %

(2) WE0H: 150 MHz #} 8 —fe i Bl #5

(3) ®EHN: 10w

(4) WEEHK: BEE Fogan 4100w ERFAK

(5) WEEHE: 200 Euw b /B

(6) zZHHX - FS-FM %34

(7)) FME#|OBREAFL BHERE2 BRE, Auss g ©
# Az-v BEOGA

(8) ZEZMM;FN

(a) HERER

(b) ZHH:

(c) MHIRH:

(9) fMHEFEH

B S ) — B R
TEII Bl B ) B4 5
FHAF B g

(a) @ fe: 0~40°C
(b) & J&: 40~80 9%
(c) | #H: DC 24424V ZEHH

3.2. 2 EBOEE

(1) 8 &

AP, 156 B F T O AYLBEBI L F Rl C 4
BTN R, BElD A, SHEPHAL LA) MEERENT 2
DT, & OHIEITEE KB L C e g & e iighiiE e 5.

T b DO AR O el @Ry T2 5 Zcwic, PCC » b

B0 (52X HEE, 3 oBBEERSREEE,

LREIT < 4“6}®¥&ﬁhlfﬁﬂ%‘4f¥]$?’i}r% FIICEIIZE L, chxiz
EAFSCHBERT 5. CO4ESDOF ST S i 4t
BAD 20wy Tl HES L CHER SN, BTk 1 BoofEHE
L5 RE RN CHERIER B, KUs<Cot NSO Y HIbEEE
AFSCERE NEAGS L LTHEERT N L Cktans, Hs
4 5O ABIEBE R 1 oo Rigclo e TR I, To
PR 3. 2 IR,

7 BIERWHET AR B 2 W I A ST E IS, BT EN A
ZHAEL 5 &wic, HCC (Hump Control Console), SCC (S ¥
Coutrol Console) 72 LD EE %ALY A&, _LEFERM F22 L
BTED,

(2) (E24R5R

3. 2WRT L, BEROEMEY FOH|F HfLFUﬁTﬂ?LZ) Vi
oL, 1EDOEBER b A2 e fok BRI B 5 DRI
o 2 ff (0 EEFRHIEEBEESE) ¢ 2 b, 0 ESEREIR
HIEECEEREYHL 5, CORDICEREILBESERI N

BEETM L owTH, 1y o K 2ERET LX) 2oz
RN R B L T 5

CORERE, HARBEMEA~OEERIBER AT B0 &
15,

Bk, BMb, SxEH; 128
S ;o 06%

950

BET (LA

0. 28 —>{=—0. 25p-—

Wl
i
!

WEOR | SAR | #i0tm | Bojrim]

]
1
i
H
l

i
:
1 f)

o

[R5} gu@,a@am% 175/@/\\)mzf/7
i

! o ey g

!
i
i

i
]
1,
b
(

11548 |
M3.2 # % %HEL

Format of transmission code.

X 3.3 SLC 3R
Exterior view of SLC base
station.

(3) HEERY

HurFs CPWT, ~FBICERI N DIRFEEETH b, FiFC
24 ISR & 2 5 C & X ) MBRE S B BIRAERE D,
NEERT 2o, BMBEERETIRTIERE L, ZHADM

EWDZ=D0D Fowy

RAke LT, HEEEBEEW - 30 - ok
CRAL, BDOPOTHIED I WREFEELAREE LTS, T
CTRIZF R AT Mo UMy, #EFEREIGEERSXTH 5. L
FZERCT S C LX) BEE o e EE (MTB
F), »H=®E

MTBF=3,700 §[, # 8=99.98 %
TH 5,

(4) BEabERE

BEBNICHTE Ag-u 17 AOHWTNTOL &5<T 07 D
D00 fa-u) AR EBARREE L, BEMCEBOR,
AREETT AT LT 5, A L OO E)EFH)
TS

(5) # &

MR, BIE ¥ x5k (FBE 2,300 5 600 x BT 450)
L, BSFOARSIRIGEAE b e Lke &k Jows, 1Zwb
DN TRERN S5010 FREL, ¥XTHNTE L5 KA =T
Wi, HREEOAEMER 3. 3T,

3.3 SLCHEELR

SLC #_EFE, HHB X v EHEEN L TELNTL 3 HHES
FRELTCHBILL, HIRHEEE (ATO) chlEEm i35
METERP LUASSEEE L AHOTE % Hish e G+ 3
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BERR SRS EREIC X )l s n o, AECEEEE T ICH
WIL, B RO SR ERE T 2.
3.3.1 H=at-3HR

(1) J0EEE 150 MHz 3 Hi—f #1083

(2) =EmE: 20 dB HEZ IR I 6 dBeV LIT

(3) BEdEE 200 tw b B

(4) HEomH: BEBEREE w0, AUFcFzwo, A A2
—Fzwo OUFH

(5) BHYETE: FAoYwy FECEY, FELv 7-2 %R

D HH N F-a % EHH

(6) MERESLE: 5 fzvoorol, EEHOVWTIEZEH

HER T LIRS

(7) RS

(a) #® 0~40°C

(b) & p: 50~90 9%

(c) & o: BRI 1~30Hz, {REIEE 14G LITF

(dy % H: DC 24+24V  —#:H ;
DC 5+0.25V —##h

3.3.2 #ZBOHE

(1) # &

SRR A= BB X N T & ek i A BB T I i h e b
wI0-f7u5T TREL, ChiERESERTERHENO FSES
L THEREERCS 2 5. MEREEER, H/Y Fzuo,
TR Fruo 2T AVIELWERTHINE, Tt 7-3/ 007
E#ic—RRC T 50

F—afw7 E#CIE, FE-—HEFTHOIE L iFlAH T 2 ELL
EARE, ThEHN yu- WORELESLD 4o, 42 KERLT
ATO i3 %,

(2) EEEFEE

JEEEBEo ZHERCHL, HEBE dz-re-7 —HEELL,
Waywic (FE%E, BBRBERREDS) ZERELTR . ¥k
R 1w b FRCEHT 2R 0L L, TATOFH az %
iz Twnbd, TOHEFHOHEE MTBF 30 2 HERa

MTBF =7,000 i, 2-H5=99.98 %

(3) ® &

AR, T IS0 amw b TR E 1, ATO & 1 5 fkicH

LCX

Q/ /N 7)

34 HEREERMNEAN

Exterior view of locomotive equipment.

P ORISR w274 - B - R - JuE - B EE

{0, ATO & ok 1ios BT H 5, Co ATO b &AM
LREEONEMER 3. 4 KR T

3.4 BPASESREERE

C DEROBER, EHECHYE LA CHEEETERAL, B
B RGO LT, SRR N A 2T, R AR
OBEESEERFRAL, L bR wEEr-Juress O EHT,
B (4m ) 10\ 5 EBLE & 0 HERIH A TIRER T & TH Do
K 3. 5 i BBEE B RER RSN TR T .

AR O B8 S0554 &, FETC outa-z (PCO) R E
NTwb, LL avba-2 25, RO BRI O Hias DI E R RIC
TER B B A IR L, (g GREMEC X 3 Auh DY
R, WEEE Jodss & E D il 3 ok, o DB
BEAS, MEOMAE B L AL & ¥ RHT 2 BERD S,

CoOEBZIFOEMCHERENLE DT, HEH, O RE TN
EWIC L ) BSRINR TR, ToERY BEEEFHE 0Tws C
EREL T 5,

3. 4.1 EBOYE

H_EPAER, R TR 412.35 MHz, IR —42 dBm,
03~3kHz @ Cy I X 2 2FHHD b—v EWE 2T, BHEOBE
EFEICRAY & d1f-u7o5T KD 5 E) HL TR b

BB, ﬁmiﬁ@ﬁ,ﬂﬁimﬂ Fost (UL VR r-Ju
#H10m) *WEL, 5-Ib o—%Wr FM TEBICHERL T,
e EET AR X ) R B E SRR ICHER T, CC
© CalC X3 2 b—v BB % 4w HINCER L il asBy e
FIF 0Pwo KT e oCo K X2 2HMW b—v D Medcrh 156F
OBMHEFEEMATE 5.

$7, FM ZE& X CBEEERSESEEO G FRME, h
FH2H LA A vags BHEELE LTS,

3. 4.2 ERFES(HED

W EREFARANC XA, HEGRFTIL M 100 m Peh OHEFIRER,
15uV/m YT e &0 b T3, 400 MHz -T 100 m o B HZZRHR
Hen FHIE U CIBSRTT AT IR BH R 5T 5 & —42dBm=T71
dBeV & &b, TOEMHE EREEENEAR D

3.4.3 BEWAHLSIL

BRI EOABERIIC 41f-Lrort ZBAY 225, 70T & b-u
3 XU LCX (R4 il r-Ju OlER) & ofHBRE 3. 6 @
LBV THD, Afi-LrosT Bz RN CE 3. 7 K FuFT @

ACI00V

T ACI00V

35 BBHEAFSZTREERLEMN

Block diagram of locomotive number receiving equipment.
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AR A
40 /
43 44
454 ¥
. 6 ol h=17.5m
w X0
= Xfd h=27.5%m
LCX =
E @,/ ~ j:( & &
% (=] 1
it & ] 7 S
] x x73 /
M 3.6 7ust X0 LCX gl 7% -
Allocation of antenna and T 80 30 '
LCX. 3.7 Sqfi-nross Wit ez

Dipole antenna mounted on locomotive.

i AR RN e
K T2 O—FIRRE 3. 8ICFTH, €D For k by B
TORBIAKIMSAB TH ), BEEGE O LA 35EF30dB &
NBT b,
CHODEMEZERL CREBANEIETEEROES LR S,
(1) FLEZEBAN
W ERHERM 71dBeV
LCX #k A%  —45dB
LCX zm) —3dB
LCX B4k —0.3dB
+) FElllir—JL 3~ 1dB
TEZEBAN 21.7dBuV
(2) BRERZEEAN

B ERERHY 71dBpV

LCX it &igsk —73dB

LCX {z75i82% —0.3dB
+) Flr—Jw 18 — 1dB

B2 EMAT) —3.3dBuV
(3) 205 BE L L
ATLF BIE LN &, FESEBA L BERSEERANORRH
3 10 dBuV e 3 B TR EBICHT T 3 BiE v—ou 259 12
dB &, BERSRBORE -y B9 18dB tha kR Y,
A LA CER

4. BAABROERFIE

4.1 vzx5a

A ozFs b, 1) RIH, BEBeMR X, IRBIEE e
TPTT BEE S5, 2) tor KB XL, A0 ABEEDE
IEE R LT 2815, 3) MR firo b % T 2 #EamE
B, 4) VBRI & g RENT B HINER, 5) SEBORE
BV J1-T KRET 5 EEISEEE» bR T N, WEHRIT 400
MHz HEH = FERAL T 3,

IR OB R FIA L, ok 10 VR3E S~ o IR EIEE
&, TVEE Ju-7 ORAARO MM T TR 5 C 2Tk 3,

AR R, HEEH, BENMEZEELT, F4 lolk
{BVEE ST CEMONT B3R, VB Ju-3 BBEIT 3 2o,
AETHOREFMHDG 2 C LT ER VDT, b-v27LT HRER
RALUCTHEERC X 3RBRECEd, 280MRIBEFEELT
AL EORA Lo Xy, EEMEZPBIELTR 3,

B SRR b ik BB IC & 0, REIEHD & TEEHR
ZOHET BE, BEERICOHT S a-Ay-5 2E, BEEOEY

952

B 3.8 & &Rk GENH

Coupling loss (measuring data).

FIRER 2w, 7urt OB REIRT 5 & & b, ST, 2
HHMFX AL, BEHOMRK Y- B XU AoTV-o IKEEHN
B X UREIENRE TRER LEFOMB LT\ 3,

IR IERR I, oz, BB & OlGEE OB AT,
Warzud BRI, EEE» LOBRANETITHREEEZHFL
Thh, BEHEOML fay #BIET, t-uv BB X BHIE 21305
B5%, EREHRRET, tus ORMEEICEMT 3, Hlll a1z
VI BER, ERIMOME, BNSoREERT D, 2B
LR L TRET AL LA o T B,

IR, I 21300 BBEFRET S L, HEBCAES
TRE LHHITT 3 LRI, REBICEEREEEN LINEES
L LT, 800Hz @ 1 WD ruot—v 8 (ACKTONE £5) #
15 R X ¢ 5, NEERAME L 32w, Ve s1-7
DEFELBEREETEY, Fob-v EERMEZERD +pyt B
FEHLT, BROoDEEMELTHALRET E @D, Fusb—u %
BrEvz ¥y, B JuL-T »bFl— CH TREXRSNE, B
BB ET posb—y BEEHEBKRIET S,

R arz00 BBICL Y, Hoh Lo hileEs
ECHE- T, HREEBREL L, EMRESET T, BF
ISEEBICHRERARTYEL, Fuob-u 28D, REEWBETEL
THBEHICHET %,

WRIHER ST, ERERARE I Tw 20T, HHoFRM
RS L Y TR S, HlRaEryiEd %8 &EsT
8%, VR, HBIEMSRELL, MVEERT, ERMROR—EE
DEMT, BHEBARLLDOEBHREINEZC Y b LT, HHEH
EHRTELNEEICH, SHEICEERR 2 0BRTER bl
BEXTRIEHICRET 20 CRILoT» 3,

REFSHESOMMEEE, T arz05 B8k, HRAL

®AL A

Frequency allocation.

¥y v~ 7 | A E W MH EMRT v 7+ HH
v E K A # 341.650 WA
Tho#E IR A#B 373.700 A
ol s m A @ 373.650 B
TR D: ® A # 365.200 oA
7 D: #® A #& 341.700 hE
I LY HERMAR 365.300 mwHA
v T b oA %A B 365.275 WA
T a2 HIFEBAR 341.200 e
WoOoBE A # 365.225 M
I: oK B A B 341.150 il
w7 ¥ oOo®E A #@ 365.225 W
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S

k=

s

VESE DB BEIA T B 132, T S el 2707 &, MR
BT 2 2507 HOOBEEZH LTS, ZNbETNLFH—D b
- ESC LY frabh, BERCIDBEMEN S,

4.2 BEGEEER

HFISAREGE, HEEREE vazs OPIICH o T, PR
Hi B S A U ic B8 (PCC : Process Control Computer) & {5
L, #HH#ELLOVEEERCHT 2 5B L2BEE2T230TS
%o PIHLIE ICARIEE OB E BT 30

4. 2.1 Bzt - B

(1) EEEE: ARG

(2) WEFX: 7-F3-P CXBBFEREAX

(3) sEemit: 124E%E -7 & (12 80

(4) BENE: THEIT

(9) Mkl : 2, 8, 4[EFHHEIR

(6) 7wob—u BHENX : 1 BREREOBERE

(7) {AsE
(a) & jE: +5~+425°C
(b) {& pBE: 40~60 %

(c) B : DC 24424V, FEEH

4.2 2 EBOHE

(1) # ¢

AL, WA R I, FIEBLEBOEZRTTAY 1
v 2z~ BB XU 8Fp (TFpal BEBES, 1Ferl & 21
20 BE) OBBERE LT 2ETL I~ R EE LA
WEMEEEL LV EN TN D,

BHE#ER L0 Bl a1200” BE5E MRS RHIHE % Bl
LTRET S L, CoOESLEEMIcEL 5 & RIRHCGREECH L
T “Hf 21205” BEEZBLAC ER2EBTE2ADD Fuot-u
DEBEFTR S, TORATHREED LRERSOPNAIEET L
T B, Fogb—o RHEHIE LT RERERSICHB L2 TR
F-TI-F P bEHT 5,

LEE N s1200” BEORERY, 7oob-u BHERENC
F-OL-F HIVEE ST I L R L, FEEOREEART 12
Ve du-7 4 (12 7)) L L, SEO%EET 7 Ve J1-J o (7
FH) TH Do

F-JIL~T DEMFEHEER 4. 1 RT .

(2) BBdsee

AR TRICFTRRESEEE A L, MAmEEthBEE, i
BB L A < & D ABEE MK CHBTIREL LT B,

(a) BEIAN: WMEE»LOESE L UEERH» bOKSI
ST 2 BEEREEN 210F € X ) T VER.

(b) £zg: ZAREESLOFFEMNE 2E-H T EZ2 TED,

(c) HIT AL Ak ZREE 2 50 BEHN LA & ARTTEE
LT3 Py BRI

(d) “HogEd” #R -
5uF FRETR S

(3) ¥ &

R TN CHEMTEER 75510 B2 i 2302 BRI X 3 1
Zo b BEE L, IRRO TR L O BERTHMER 2L &
- TWwnb,

AEBLEONER*R 4 2, F& 57-330-F Bk EE
*E 4 3 KFET,

%5 F3-F Clic, fghrEbT

4.3 HR
BRI, 1o bo-Ltus LEREREOBHS LU ovta-a, &
TARVEASER & G T, RIS RO EZOBPLO D
KHEHEND LD TH D,
4. 3.1 H=xK, HE
(1) dEiaRE -
(2) HEEWHI

341.15~373.70 MHz py 10 3%
Aan HHBW, 7ot AJI0S5W

(3) ZfERE: + 8dB/uV
(4) AR D ¢ ~10°C~-+40C

BENEE 1

i

Tm
F4 [8
elle
M

H
@
©
\

sy
B
OB
ok

/
/

RRe e ]
Fsl 1) o

0|0|0|0|0
VY ENEY

R
5 2 —
BRfE® 8 37, TR SE B &R
Fr 7> 71| @ 14 0
B

R
DiET

: 71 “/7°7g\y7'§:7‘/7"
@::E—ﬁf :

=

L7 v FE

D M e 1 E2)

O mamp~v

X 4.1 330~ [EEEER
Block diagram of tape players.

M4z EFBEEZEBNABEE

Exterior view of voice announce equipment.

X 4. 3 s-7Ju-t SHEK

Exterior view of tape player,
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(5) p—u SQ REMH : 88.5~203.5 Hz (o> 5 i

(6) FRHEmS 412.5 Hz

(7) B a1z 85 (5), (6) JOBEHFRMEERIC Y
L— PR RIS AR e

(8) Fmesmz: - +£1x1075 IR

(9) BEEBEREBIRZE : £ 5 X107 YK

(10) EEMEEOREY :  12(2x2x3)

(11) 28 20972 &< 4f: 60dB Lk

U2)  BERCEEEIRS : +£43kHz

13) o SQES: +0.55kHz, AR KRS

(4) (50 EEE 6dB [ETFicT 12kHz [ I

U5 BEmER 70dB {EFieT 25 kHz LA

(167 Vet 26-n M1 : 05 W DRIk

4. 3.2 #EFoHEE

(1) BERE. B sedL (FBRIRO D, REL, TELRES
HeE 3 & e b, BESENEEORL, EEcHEEI D
T HICKEERE - ZEELENTR 25 Lo m i, %E
ZE2h BT, ZEHEZAPE40 FTCHELTY 5,

(2) BEEEEZ10F+3L C, ThE NodY-viclsein, @
B V- I8 Fet ) HIMT, BHDOlspiy T J—o 3L IC H2Y
THZ eic kY, LHEEERIRER Fva LR RFL TR 3,

(3) AGEEEAIEER Feil OEERBZEEERIER © e
#, E-F BERERL T2,

(4) B ot ER2EBORWEEICT 2 20BIC, t-uay
LF ZBRET S L & bic, BERICE PryL—a 2EEL, BER
B LT3,

(5) WEHRE Svat-s AT, avto-wtozr CRBIhi
5 BORVERTITR 5 o HIRVERICIIVEERIEICS Uk Fo40 258

#EER (L
A2 BiZ

[aome]l[ases 4o |[1ous Lsomg|[4s5ms]
a o A PUIIER

aba Alaaln

D HTHhTRE,

(6) EERBIRIFER, b OB BT 5 25, BEk#EHRD
B&icik 507 FRA L CHINED €22 I X Y BRARICET D
BEENERL O AT & %,

(7) 32 - %28 A RBAT WS, BUE Ao iR icE
BRI Tl A ICEHD 5,

(8) XML 7cbfEZE - ZEYE - HVERIE T~ T B THIRT
MABCTEEERE LT\ B, 7, BREYR L SHINEERD Pt
% BERMEZECfTA o T %,

(9) BEXEFE —24VH10% TBVET 3,

(10) #EEORMRT R4 2, FHE R4 4, HIEENE 2R
4. 5 1CRT,

4.4 BREHBETR

IR 7u5T & 2E-0 ERBI L Avsw b RERIEIC, &
HEeE & ERUAME & M 2 7 MARRAR T I 368 L CHERT 5,

HEREE CIREE A BA O RSB Y RECEET 2 X5, &1
BB ERE Y BV . BEBERRE S BIKT D ¥ x5 (B ki
FLEd FeR M ICE DIVEL, BRWIC Y B EIEELE S 20 7u
57 L 217 3 FEHDOEH Jua EOFEEMITEFL L o
#ZEEED IC (kb KGR L 7%,

A SO N EE R E 4. 6 KR,

4. 4.1 HEBOME

(1) Antwb #

HHREICET 2L LI 28T 2450, Brx0EBEE2Io % T
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Recent DC Railway Substations

Head Office Shokichi Niina
ltami Works Tsutomu Fuyuhiro

The project of extending or newly building DC substations for electric railways has been drawn up one after another by the Japa-
nese National Railways and private enterprises. In the recent trend of subways coming in the limelight for the facilities of city traffic,
the DC substations to supply the power are considered indispensable equipment. The requisites increasingly asked for with it are: no
public hazerd, compactness, safety and high reliability in operation. In addition, in the technique of controlling a good many substations,
efficient operation by a small number of attendants is to be taken into consideration. This article describes the most up-to-date

apparatus and system for the purposes.
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Standard valve ratings.
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Application of GIS to High Voltage Switchgear of Industrial Plants

Itami Wcrks Kohei Hayashi

Since the first installation in August, 1972, Mitsubishi has paved the way for the application of gas insulated switchgear. (GI3) to

the extra high tension power receiving equipment in industrial plants and office buildings in this country.

This article introduces in the concrete the example of its installation. Also to provide for future increase in the demand of the

device, description is made on the features of it which may pose problems in the layout, connecting structure and the rel

ation with MOF.
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Bk, cHECICIESHE LTHREL DIHIE B, FTTIRXD
VEERIET S T B 4 o, fiko MOF & o Bl % v T
WA S O Ave BTG~ S i civECic d Ak LT
HRENRTHE0T, RN ICE EDD,

3.1 —fRiEE

E3. 1 GIS @ azwh fho—M<h 2, Thabbd, FHHER
Lo WTEE - TGS « HEREEO A IR E LT RN E OO
TR & GBI X B FL.OHIETIL e LTl E h, BERE
TR (AR-Y) I X > TEBASD LI EN TR, AR

® 3.1 GIS® — #& # &
General construction of GIS.

H2 AEBFARREETE (GIS) oRRESRER Mi~DmMA] - #§

MIC TR DEINCINE E hie SFy Aiz Amkid n, sHik ok

WEOHERE I > CT\e B, 2R8-4 1T X - CHlAR R EE h

T H2 M, B & CREHIE A & B 20T 10 X - CHUEEE
WEFR, FH—, A2 sl U BacBEmE T 5, Lol
oo WS - BEHEEE A KOS BERE, TR TSR X
UEWENZ 3B, MEMEEE LT Fa-)wJavash Kk o TH
BMEND, EEBEHBE fzret & &I o500 B S, BAPEE
BXUBEER RS 5 & » i€ FIEMR I 27002 JbFuInso-
PR bh T,

R AR

HEEERT
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el AR R T

T 7—2ohR—>

Ty 7y

(b) L wBfiRaz

(a) $RAREE

3.2 SFLT % Az L « WrERohE
Type SFLT gas circuit breaker,

3.3 W&o /MG
Construction of sealed shaft.
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® 3.4 GR BEHaEo#EX
Type GR isolating switch.

971



/
R

TIEHERLT

—RERRT

3B A~

B 3.5 GL RS #HER
Type GL isolating switch.,

qaqgqQqqaqgqo
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TLCA

M—SF# A

X 3. 6 GIS I SV-F Bt weo i3
Type SV-F lighting arrester.

40~ 40 / /
/7
-~ — " //
E 30 E 304 / //
; /
= =1 -
w20 ® 20k / yd /
//
10 104 108
{ 1 ! 1 1 '
100 200 300 0 200 300
bt (/5) ik (/5)
X 3.7 GIS fl Jwousd TBZEH IR0 BVER T

Characteristics of bushing type current transformer.

®31 GIS & EZ IR #

Potential transformer of GIS.

12 o oo % =E A AH W
L 86~110kV S00 VA, 1.0

BTy TR 1541V BLE 500VA, 1.0 %

7T P 86~187 KV 15VA, 3.08

ﬂljﬁ?zjéy;‘iB'/ 7 66~187 kV S0VA, 3.0%

g & ® 66~187 KV e

PA
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3.2 Lekrse
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3.4 mEHR
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MENZRHET, BERLARL MBI TR, Foul OHRE
Ptk X USER L « IO BEEEIE, & b IcF—o SFs 2 IK&FELT
WEo Lieho<, SFfin 0FET (FE) 28HT 3 20T, &®iE
L7eMERE LTORER ST 2 C L 5Tk 3,

3.5 g

GIS iIc{lifl & 41 2 ZhieRlE Jwond JETH Y, —ficik o gn
B LCRBOMNECIY (0 bid, TOkD, B/
WEHHE SR oo lYETRETS b, Toxie LT
WOWRZ/NE LT, Thi GIS oRmIc KT 284, r-7
i HRBLT 25505 5, 3.7, TNThOBEOLERHLS
OEHEDOIRSERL, CHEEL 25 b DDV TREHRO &I
KL TE OB DR RIUHD b O EIL TSI 5 4 & OJ55 205
TTH 5,

3.6 HEREER

% 3. L kRt B0 GRS ERA B IS Ui X L %,
D35, MEXRERL, BEOHERHRAT 22D BITHET
XThy, MEBRAEAARIFNRHAL LTHERT 2 LR TERVH,
7ok Z iR X 2R EMOTWTERMA L LTREETH 5,

4. ERIES JURBHER

4.1 HETE

HiklE, —RoBRELIBRCEDS LA R R, BHROE
Bl avoy-t R EX, ENOEHECE Fea0--2 AR T
BT eBECDE, MEOCEDOREOBEL L >ThZEb>T
{30 Z7EL, —HlEx DL~ 3 L, GIS &fko SHHR
BREvicbnrbbs, BNTOZDONEREERTHERL, 4,
HBORER T A EZ A, 2Fd—EEm (Fs L EsE
THHBFCREFHEREZ D EDT) KT 2T RARETH 5,

4.2 GIS o - A

GIS i, THcafkofisr - BB fTh o 2BicHiii g, B
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@41 GISo B #i fE3E & HE
Schedule of installation of GIS in the field.

HcoEMaEeEEL, BRoBENEY X A L ¢ skbiTl,

THEA D F ) DEWO 2 PR LTHBEI N CEHEE L\
6677V Fcix, FAlELTL+HEEl1 82 &0 1 A1 O 1owh
B L CHROTE 35HE - BRICLTED, LT &
C BREBROBAICE CNICHE LaHEORARNERT 5 2 L4
HRATD B,

4.3 BHER

B3ET LWBETRAILASE, GISE b CENRICHE
HzER5 ceRncEs, L ERREE - 2 8vo BEORIEZNZE

MoBEEARA L AR 2R 4. 1 ITRT,

4.4 FHERER ‘

T RO 2 A CRICEE S B3 2 0, BB IEETE I 2
S & R RBET D B o

(1) EEEDIHES

mZe B GALIC X 2HCh R, GISKHRY bhi Jurnd &
LRBETEEAEMTE 20T, RALNECEAR bR S, PR
PIRIC Y AR BE X, BEENMO AL ORI Chd il
hbhn, —iRIC, ROVWTFIAOFHERFHENS.

(a) BB Jwiod ICX B
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(i) GIS ot - 3Bk - I Eih & 0—EOVERIC DT,
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S Swoud IC X B HEOEAL T 2R LT, BEA
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W B C LAHTE S, —clE GIS oEIERE O HE,
¥ RSBR TS OEFMTCRD bh b, CoFECINE,
GIS BB o B AitgsEsA: ¥ % 0T 2 BERE AR 2D, B
W L OBEIIC ko TR, chEEORE > fr @I 2 57
BeERS 50T, BREET 2.

(2) FBRAELEERORE

GISiE, &hHTH/MNE N ERIESEE 3 oROHERTS 25
%, TftvSvius ® 2R 7 ¥ OHBROE - ERERM B 52
QEFAENTE0T, ZOMUBEFRIFERCKEL, HEIC
LoTh, li-tL HAD100PF b Licd@ET 222855, L
FedioT, REBITEMMORBAFIKEL, HCCOREER
L CREERIN o3 % LT 2 BERD B,

5 ¢ ¥ v

Y ke BRI GIS oRAMKH, #X PEmcEBLTo
:@&mmowfﬁ«ka%ﬁ®EMK@tof®%@-%#-k
ek Sl o TRCEY D 2o,

BIE, coEC GIS omifARE X s ARIERICE S,
93, X hmTa b L Ebhsis, GIStwi &h, 2
ZOBEEEHDLOTH D, CHOMOMT L 242 5 (LB
gwrEhohs_E b0t Bbhd,

Wb yic, coE, Hic MOF R L TRy CHfif e,

T 7 TR R 2 7\ A DI (), FRIIE D) (B o Bk
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f2 MARBIEAERE (GIS) oERBERM~OEA - &
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Electro-chemical Machining with NaNOs Solution

Nagoya Works

Shinji Arai - Yuichiro Haishi » Tamio Takawashi

In the electro-chemical machining in which sodium nitrate solution is used for the electrolyte, it has been made clear how the gap

is formed in connection with electrolytic phenomena. As a result, the following facts have been found : both a side gap and an incli-

ned surface gap fall within g,, the integrated effect interruption gap and the shape of electrode becomes easier to be made because

the correction is taken place in a difinite small dimensions ga ; the error in machining at that time becomes within a value (Gu~gs)

when the bottom gap is taken as g,. Also it is made known that the control of ga value is possible by the control of the working

voltage. In rough machining, both the efficiency and accuracy will be highest if higher voltage is applied and then it is gradually

lowered. The feeding amount in the change over time is calculated from the relation between the working voltage and the g, value.

When a solution mixed with sodium chlorate is used, machining is possible with small ga~go at small g,, resulting in high speed

and high accuracy of the machining.
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GEFL(F) cereevmeire (2.5)

Sl lo, BReERL ko oD g—f R, EEOIMLO
BF gL, Y0X5nERE b 0hBELTHhE,

5, By —Eo% 0 @E fHcks BeoEmEEr s (®2. 1
BN 3, M fo IFHEIER—EE ST & gl B TR
HARIEE B B,

Gom=FmL(fg)  wreveeremeirmmememreienan, (2.6)
<, TR I ARREIC ST 2ETE g ¥ EA
e, ChYEWRRBECEL, 20L& FOMTEMR, BRcCEE
L, Efi#® 0 &L, LHI ol & o 7 BEMhC L (- 2. 2 28)
KD X3 kDB,

DEY

dz

S faree e s @0
%ths: .......................................... (2.8)
Wz iC
d
Zz’is:% .......................................... 2.9
(28 by
dg, dzx 5
............................................. 2.10
Flgy ™ 7o (2-10)
ChEfHs LT
£ .9 AT S RO 211
ool B Ton 2 @10
YWY =01 C, g=go
i) g oMFske LG,
RO B, (211 &, (212 oMiRE D,
L:uﬁ%j_:{fﬁ .................................. (2.12)
Fe IR D FENC K L, A)E o & 4 EMTIC S 2 T ga

I, EERECGELEOLE, KOkS5kpbild ([212 3%
I o M, ?E‘ﬁﬂi%t[iﬂii-’b, TEFEICORTIC 2 % &

dt f0 COS (B rrvrmrrrsarerreeaeeeirrieneannnnes (2‘13)
dg“ = e FySIN Geeere e (2.14)
Wz ic
ff;; ! fofc U;SI%EE .............................. (2.15)
chafirL<
= focos e e G (2.16)

Jo, F(go) Sosina

W (E16) kb, kg, OMEIKOLND,

H(2.11), H(2.16) KA D L51C, Gy 9 i, Flg) DB
Bior vk bh, Flg) 25K0 v, #ENIC, g, g«
BPET D T ERRB I T 5,

PkD f—J BB, g—J Bk, EEHEG E g, MEBT % g,
BN & ge 2 —EECHRLEL DR, £2. 1IGRT,

WY &1, BEAKOEE, z-00 KBNT, g ADZD
kL, R V-4 ABEIHTH, o KEFWT, g HIRBA
(B0F 3. LER>T, go=0s=gs BRILT %,
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2.1 JEEEg % Front gap.
<
9‘51 l
e
) BAR
=
2 WLy
& 2.2 (UEEENY & Side gap.
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T
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. g Yo _
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Ehd, e BZhE L, a0 iKBnTiE, ga—oo 75, fHHE V-4
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—0 1L, Ju—gs THB, BIF GJao=F1(focosa) THY
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MR A S REF sk L, Wik v-4 K oE, WO
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2.2.1 B
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VTR Fro L L, SEEROKIREY oSS, BonTastiize
EINDCEBBWL, HEREFTHRLICHET 5 C & LT
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R 2.1 BFEOBRX (EEAK LN V-4 AEEO HE)

Formation of various gaps. gglz-:;i
TR ®  m oK B — 7K Hill =
- Py PISMELE R R
Y P FEB2. 54em?
/B f=KJ J=Bf+ 1 30¢
J Jo J
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J S J |
;‘ (=KIE=E) P
o —o(Af+ o) — —
g% fo sina A ,giona
L > P ‘
&o Beo 8o g, B i N gL
T et ® 2.4 EfEs L CHENTHO B
TET Y & pom o kel == 25— - Sh f el de and kpi
A TR AN YA ape of electrode and workpiece.
/T SN e [
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£: 8 !
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2.5 MIBWREIC L MTEEOZE(L BMTHHE  8®iE)

Specific diagram of mild steel changing work voltage.

BATE ¢ NaNO, 0% 7Kg
20°C
EHIHHE 3CrAF vy L AT

0.7 0.6 0.5 0.4 0.3 0.2 0.1
BBEE /{mm min) 0.1F

R 03/0 0.5
PgIF 2 g(mm)/

f{mm . min)
o
w

# 0.5

X 2.6 WMTEEKC KD MTEEOZL
M 13 Crasuuz #)

Specific diagram of 13 Cr stainless steel changing work voltage.
A 20 2¢TERE v -4 RiAM RE 20°C
A i 24 ¢—30¢ MfF HHE 3
T 249—30¢ Mf  HHE KEFLU13Cr R 2
R Fub2 8
BEIET] 1dkglem?
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Calculation of finishing allowance.
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High Voltage Current-Limiting Fuses for Potential Transformers

ftami Works Yukio lwasaki « Hajime Noda

Type PL (style No. G/F) high voltage current-limiting fuses have been developed as protective fuses on the primary side of poten-

tial transformers. They have an interrupting capacity in a three phase symmetrical value of the highest class standard, while in the

dimentions they are interchangeable with existing fuses for potential transformers available in the market, being the super-small sized

and of high performance to operate on 6 ~ 3kV lines in common.

This article describes the application of fuses to high voltage potential transformers as well as their features, construction and per-

formance.
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Knotched fuse element of type PL style G/F fuse.
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Time-current characteristics.
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Results of flash-over voltage tests on type PL style G
fuse holder.
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Examples of the results of breaking tests on type PL style G fuse.
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Oscillograms of current in and voltage across “type PL style G fuse” breaking tests.
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Operating joule-integral—current characteristics.
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Arc voltage waves on cathode-ray oscillogram.
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Peak arc voltage characteristics.
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Mimimum breaking current characteristics.
w3,

K 6. 7 iCBEE—RIREENE 2T, KERE L PERR
ECHBERE ERFOE™ME & b, B—WE 1L TEAER
DE 5 BEL, #ZHRAY ILivt TERPEFBOE 5 EY, i,
B— IUtub OF 5 pMEMIICEEEE R, EBEEE3IS LV
THBEBERCAL50TC, ThAZTI22DC 1Lvt BR2ELT
3, 63kVTL+MREEICAD, 72/36kV LI RAEECS B,
FHEAD Tk DIES5E, 315kV CHEEBECSHETZ L5 T
FTh, =D 7—0 BER QUD)BICEL A5 L i KEND,
BhREBES 2T 63KV T L «BICETIL 7z,

A, PL-G I8 ta-A #37.2/3.6kV ST & 3 Hffikilc
H%,

(d) /ERL «Wiikgs

B 6. 8 i/ NEFL « WIEBsE R AR 25, B/ANL «WEMR Tl
FHRHKT 2L, HHRAD Tuvb EH— TUAvt DF 1/2 DX
WERBETY LeWKREIL T 5,

YR - Vol. 47 - No, 9+ 1973




52G ¢ (RML B
52KC : #AZA v F
Ly, Le @ BRI T2 b
PT, : 22,000/110V PT E@it v vkt
PTe : 6,600/110V PT {iR PT — X 164 % Fiid

B 6.9 PT & ta-F & DG L« WiEtmg

Circuit of breaking tests on the combination of PT and fuse.
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Breaking tests on the combination of PT and fuse.
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Results of breaking tests on the combination of
PT and fuse.
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Characteristics of PT fuses.
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Electrical Equipment of Fukashiba Sewage Mud Treatment Plant
in Ibaragi Prefecture (Sequence Control by MELCAP)

Ibaragi Prefecture, Civil Engineer Bureau

Tokyo Engineering Consultant Co., Ltd.

Mikio Kitamura
Hideo Yoshikawa

Mitsubishi Electric Corp., Head Office Zenta Moriguchi

Nowadays the public pollution has been regarded as serious menace to mankind. Being one of it, the waste water of manufacturing

plant is regarded as threatening the humanbeing to bring forth eventual extinction.

To control it is a crucial problem.

This article describes a mud dehydration device newly added to the Fukashiba sewage treatment plant in a seaside city project of

Ibaragi Prefecture, where a primary installation has been completed and in operation.

Among the electric equipment set up there,

sequence control MELCAP applied to the control of a filter press is taken up and its outlines are described for the reference to those

who may have interest in it.
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7zo

2.2 EFEES LURE

TFTFALBOERBICOWTHERS &, HBERMELCOTRE
e LRI REL, MBI SBERE S WA RE
CHEHAXED LS TH o %, b DFENICRENEL L, B
T - OF IR A O, FIARIIE b OISR T, £ E
FORAKBEICH - 2o (PH 85~95 BOD 250~300 COD 200
~250 SS 250~300 34> 8.0~9.0 v d ppm), % TiHIEL
BRI OWTOIERATT L 2biFTH B4, FhHoic N5
MEREFOTERES ) 2REL, BRI O TREEM

DIERER B LD, 6HALOEMBERELIIL 2. TARMT
1, bAEOTAMGE, BICTERLERNICT Chisdit B3
2 a—h SHAS, AEECEINT S & OERcHED & IR 2
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RERORME

]
i

_\400V ZeE) R
60KV RICWERIH| 1R A BBeALR HBIKETE %

N

Q0

B

mEx )
\

6kV FTE G BB £ 5

FapFARy 7E - BRE

2.1 gezuEETmE

e, SREITEE T 5 2L EBET 2RV ALY DL Lk,

SEBRHRE S D & B —TEINEER A & B O AGE R X b INTH B
EEERA L D b XN, FEERL» bR EROMRELSS R
EBIELBKOZEMERE 2 5 &, Bk b i IEBA A FE 25
BEET D Jotr LW NG, L LCOBAERD S ETAH
I L s 5BETHY, HER- AR EAMERS Y, #
WOBBICD CEADARESBETD b & OBFHERTH o 7o
AN % 5E, 24uaT02 (H1954 A D) % HE,
W46 4 12 [ 580L, A 474E 9 Aieseik, IR ZEIAT 5 KE o e,
Lan LR ICD W COREICEE o3, 5l &z TR
fid & LCOWMREHRG T A ET AT LR LR,

2.3 BRfFoME

AT B DO SFERFFIC i, FAEHGRERISAEIT % & Lk Sidic
LEZD# 99t RIBEXILE,

B L U FoT [ER X NZTERIETEREEE 5 WA, W
AT 3 MWL 5 ~PELE N T 1B Dk 5 IT &K 97~96
WD T AL ADD, BXS KB LTWEFRE S ~BX
hd.

AR - B 5 O PREIRIC I 2 oM TR fud EAHT b
N, THREGRLEH~EIMEHT fo EXEhd, zoxw
BEClliET 5, TRREEE S DT r LT EROB ST
5. BT BIEE S OTFMES L LTOMAEL TE 3,
B 5 IR IBIRRA L i 2 o WD 75 o IKHRIB L,
T 2n62Fve TE 5 EHD 20 FHHRL TN 5,

VIR B T B RE o FEIR KRR I 0SB TR & h, BRI &
o THRE, |E, MEDE, BiK - ORHOBRTER 26-2 5
DRI A bILS . FHECIEES & LCARKE GRS
S LAY 15 96 ~30 96 BUEHRIN L C & AREHY 60 96 ~65 9 DK %
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GREE/v FETE ) ok - mEPERR

General plan of Fukashiba sewage treatment plant.

o, JEREBEMEL TR S &R LTY 5, IRl
OHHRE AR TR S B 5 A, Bkl S BEOEE - BERNECH N
THFTATCDER S LUK TR L %,

THIEAGR M, 389 - FRURSYTE & INDE 5 MR (oK Suz 48
) WABIE DB, DEFRCFZMEORIEE DB,

(a) ¥&m:- e

AMBIEC IR & LR R AR S RIFTH o
DT, FEEE HAKE 10 BLIHMEICAER L 5 LIBEE 5 THEE
DAY Ly 0%, ESBBIHBO N % 5 ~%2 )
A& LTwd,

HAKBZHI 3 Nl L, 30m? 5 LUr60m? AD 41041
4, 10m® AD hyA3323H 5, H10 ~DEAR 2u00-9 L h%
KAHGEC, Y10 &Y oS ~ETERHC X 5 BB >0-10
AP ICE YA 5.

o O TEICEIEAIKERZ 5235 0, KERTD & ER 21—
AN LCTHAKRER AL, RBCHIARAZ TRV EAL
T—EEDORKIAKEVESD

BB T FNBIRRVELIS € & B EHTIE 21T £ B 1o
20wz BMATH S5, Fh Y10 ~DEKEEF I LU op-2uA P
HREE AR CA (B S 8T LB AR I LT 5,

REZ S DWMA TR S & HFIC, ARORERE f27 26 © i
FRTGIE & AR R 5 (HBD FIRKEEA fuF X Y o AKELE
LB LIS, ARAECIIERFEER 2, MBS ICIEBRERE
DEPBEFRBEFPRE S TE D, BIEALRRE RS XU
BOARR Do FANER S 2BED S 4 avta-2 HlHd FHHE I
Twb,
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el

\%sw‘“’

SRR/

St R

q
1
t

o e

i

® 2.2 7BiREAK op-o-F (1%

(6 Kod X0 BBICREEI L. E5 R &b ICHITAMEY
LEWE LT 1oa0w0 bMATWE,

(b))  INEEA g E

BB O LAT F1t056 AINESBEE% SERIFFCI3FY 40 BIf X
LFETH Do MR Y100 EF 26 55 TH D7, EBIHIEHEEE & i
2THY, BEHOBMD L, HREA, ER BbL, r-+ BRE o
RO THIEMARECTE, T AARERO BEREEEE 7% 5.
FThbbIER o <o (HE%5 &) HREA, MEfo712
FickAb OB, KE 7 LB d1vo5s OER, EE
TP L5 % i (F) e X OVERMER, HE AT kX550
Pl ¥ ORNER TR C—HE L fThbI 5,

K = i 2uRT I XY r-Fhe A ~EL Fowo #HIL T
725, HETEO X Wit op20uRT 1T X D I A TERAERE
IBSTE D, P 20200 T IFRIEHFPARB E N BEEHE
B ouiy &5,

5. BB

3.1 BESIUE

ARHOWMNRB L LTk, HROZERMD 5 biGRLIAK >«
-4 L b 6kV ¢Z, 2000kVAX 24 (R1EEK o TR
400V CBEELT Jvho-Ltuz XD BAFCHEL TS, Tk
WITEIER 200kVA TR T 200 V/100 V (CREE LT KA~ 47
LT3, HEERRZERNRS X vgmFERERE DC 100V
& LT80Ah, 7uhy BEER Avzy ZBEL, MELCAP & LU
SRR AC 100V & LT 30kVA ofili#ER TR % #iE
Lizo 201, aubo-Ltua OF 10wk ROEEFER PO 0K TR
I AC 100V CHIILTw 3,

MERIZLITO E B D

( a) ‘V”*ﬁ)g

RN
WV B 1205 47 (7.2KkV, 600 A VCB JZ#)
(b) ELEM
ED ¥ fo—twa 3 (600V, 3,000 A ABB ¥4
EJ¥ Jvto-utus 13T (FF3E 100 ) (600 V NFB i
)
(¢) tsun i 2,000kVA i 1@ Rk 2D
200kVA 1M
(d) NFB # NFB I 5

TIRIRES T AU O PHIRMERRAIE S (MELCAP ic X 2 ) - Juit - F)11 - g0

Ha

+7é
2

0 O

=yav Ty @Erzy b

&
gy p o

B2i9

o Bz
: o |
i l i i )
hi { 1
i - z
BA# SEATER BEE D ZE TRIE p
TE 7 ,4/..;:\;/77'” BT Aw T IKE S
Flow sheet of filter press system.
(e) Hikrdult  E5L 720 W 138

223 3R - 2 bo-l 21w« PFovz-a HER WML, Bt
VED i vt v & 5 SR - oy 3T TH 5,

(f) HHHH fzb, BE, BB —

FE LTEEE - au b0~ wF DF & L, —IRCFHER-CHIE £
woR F B

(g) mftgsorwr @ w12 ® 1

B R AL o FEAULELF] 5504w0 MOFMIC, BAMLE S5
o- BBMLA. (AFHAFEHFBHROMTR S TESL T 5 D
T 2%-2 EHITTH D)

3.2 FEERIRERESE

AMEOEIES X O - T T avto-weos KEGAL
TwD, &k, HE - FHRNBETIOoRT - &V TR, &
[OEE 28-2 CRBRAE VT & & 5-JL 2T T 5 Hic TD
FREFRA L.

T FIMAKBIRCH 525, H10 KRS NAHAKE 20—
P ICXoT Y10 D LA TwF IC X2 BB TR > T de &
TBR 4—3 & TRAK AT BIBBKERE 5> OHBRE & RS HiC
—EeL A3 X5 BEBEIh T,

—HRE 5 b RHAT R EHRARE fo7 KK DI N
BEZFS~ LA BEEEI RT3, oL 2ERBEL R
bR (WERRERHER X - CHBKERTRT BE
L, MERBREA foF © 26-Favto-L (AS B 5 3T &

M 3.1 BtAs R a

Center board of sewage mud treatment control.
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B 3.2 Ml Fs5o0m0 8 Center graphical board.
2) frhoTwn b,

Lo XS CHERICH LCHYZMAKORE RS (GROEEY
PECH L THIC—EDOEAKEHA LTV 3) LA,
5 C—RFRHE L e D BIER fod K X YK Sua EEA~%LILE,
COIER Rod 2 b EIRETHER2 X 5 I o-ruzravbo-5 < Hli#
T, TOD I CEBILE NEBRE Nwtousr KX D EHD &
~Fiho N ETHBWIGEEE N, i, BRI DO 3o P IEEH
P, STk EREO Rk s> CRMEhic itk T

-

3.3 WEACGPRBEE (BA7L ) H#E

AR I S REET () Mo IDP B 41+054700 AL TY
B3, THREDWTEOBHE XUEVERMY I TFIETA S,

AIualk, (1) 28, (2) AbL, (3) d1to50 CHEL X
ND 2418702 TH D, HAREHbL OB, (4) 5HrE
TEN, HOIEIHAEERZEHEL, 2HLOTHD (5) Fikdy
EVEAINEZFEEAS DAY, HEhoMB I (6) -
£ ELTARMEOABICER S, SPHEBRLEBR (7) A
HESWE D AW THD (8) AEEETBELCHHE LS, TD
HMITBHBETL r—F OFEBEFCSBEEOETELELT, —&
DBWEFECET S & W OMRE FILT 2. i & FiE
LHH L ADIERICHIERBGA I d1v054 FMEL, A%
MDD r—F % X LICEFNAKT 20T, y—F POKIERNE R
%,

HED A r—5 BIATEISKT L, 28 H5bEbT3
& BIMEIC I bivie TuFLz BHIC r—+ AfFEL, AW EER
XY T -5 KEY T bk 200-8 T r—F 21k < ()
T, EhAHENE ~ELT2 LX) ABREREEINED
T, HTOEE YO DO, FiEo RS UC g E
e RIEERIICTT 78 X B0 HAAREHE 7+ 1T QMR AAEHE AL
X oTiihbh, AHEOWEATESICHTE NWIRECH U RY
DABTIRCHES, %k, APHDLIAD 41v75. Biic X 3 EHT
BADH D 72w, HEEHEMBGO P-CRE 2 BRE L EHT 5 C & s
TET % [LIRERBEL HUICHET 5 C EHAEETH 5,

CCCHLOEBEZTHRHCOT TH5 ETLEDL5ICh D,

(a) BEADL AbLELYLS

(b) FEREA  BATERE5SECEA

() E # S1P956 ICAKIER 3 13 C BIRERERIA

(d) BWEL, 810256 8K AEANGORME % T3k
LHENARE

AP 2BBx ¥ -+ % TF
D NipbaoAf ~FE LT

(e) FDL, i Av B

992

FA T 43)
A7(4)

EHE©) |7

4

7 -~
C /

ALt

T
B 3.3 Zrto5s danaILa i
Construction of diaphragm filter press.

() r—+ HEH, 2z BFEICHTE L T~ & 2001
~NTHEHLEET S
(g) P Av B Ao BB ESAKC L) S5

(h) (a) wh¥d,

chbofilfosA e Lk, FTEOEMRES L OFRER
BRI ENT, $k, 1 HOSHTR Y ME X ¢ 5 HlEE L O0#ER
FESHEE X UK RSB, 2L E L& » &40
BEERE AR X ¢ 3 HEERE, B Y s WO RVEa!
L Lk, T, R TNCy-ror avta-shbohe L, %
BRI BWEOHRE O L% TR 50D TE S5 ABJ/H 2197 @
BEFT T D,

3.4 =42z arbo—5 (MELCAP)

3.1 v—#rrxarbtao->¥ERER

Z& Ju2 ofiiff e LT v-ru2 avbo-> (MELCAP) #8HL
edt, FOBWAE LTRTROZ EMEHITFLh5,

(1) Suz ol v-ruz TD L OBIEFCHEHETHE T &,

(2) AEFHIhE SL2 BZFEEoboCch Y, BT v
—ru2 BERLLFHEINSC L,

(3) AU v—roz @ JLa BEHE KW 4A08H) B,

AEEFHA L 7 MELCAP o ##E (a5 5% 1ooYauh) Ik <
aTbce,

(4) A HET DIRAMESED 2R-2 e, HE -
WEAOESELCLBTER N,

Zh ey MELCAP 23636 v—rouz avbo-5 I BAL T dn
SEWDEBEEDE A DTH B T &, BBEBIMEET HRE L
e MA L, EolB RSt AB s boThE L LR
EVRRAREDEREL f1ub Ko T 3,

3.4.2 BEDSUMHHK

MELCAP & {& Mitsubishi Electric Logical Control Apparatus
DEETH Y, &b e RNREHRE LD A~Faubo-5 & LT, 2
HTBRBI L Eut SAEOMBEDAEFTAR S v~rur avbo-5 T
»3,
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_
“ompt?

3.4 MELCAP 4} #!
Outline of MELCAP.

R TR B D (L pol 72D Ol ki)

(1) w1onads L a2 117 5 1ICEd 5 R
10 g fb
(2) Jod564EY 1A= FU~FAvy LT

HKAK o
(3) B

1641 Ewb,/o=F

AH (G) oA 2,048 5 ($evan)
Hh (0) ek 2048 g (Favian)

seFaE) (1) oK LO00 &

PIE 2€y (M) ok 12 g

a17 (T) A 5124 (1841 ~640)
(4) #Hhid L

2R (8 8) AFvav T4 AT ORI
(5) ® g

AC 100V bH0/60Hz +7-13 DC 110V
(6) EWHT

DTL, TTL, IC, HTL,
(7) BBHgM

O —10°C~4-50°C

W E 30~90%
(8) FipkHeat

LY3ub5uP2R2, VY IvATE~

HEAEE HAAIMEBRADL L Sodss hyva &
FRIFINICHAME J0d5, OFEPNEE
M eo b L, HIALBEENEE BEEmIC
fTb¥s,

TooYidu b Al— Ra—v @ v—roz HEAEEED 5

B4, —Hao Jodss CHEEMO L

PAabeb, Tok EFRENREE
Lizs T %,

Z Dt KYFaFzwo BERE - BSEIRRE R D

(9) WA

COP f# CPU, sxy, TR % B

10P #% AW h—-Fazw b B

TP 8 Fo5ut EDAMTIE a2t BB

3.4.3 7RSS 4B IVFEEDEHNA

MELCAP ofy4 5 e LTid 10 0 3 % 25, e BEDIERIZ KD
Z0o0mETH b,

(a) LOAD 4y Pz o AJIHEEE AT Lozs ) W TR A
(2

(b) DISCRIMINATE 3% AJ Lozs OERERIAFTER

Ra—v & REHGHEZTTA S
(c) STORE @4  SfHEosike &b e M
RS A T,

Zhbofmaic, JUMP @45 INDEX a2 Mazsib Jod
56 BRLHTTH B,

TR B FeuSs B Sod5s 1, 2vua-~-FiIc X B Fod5s XD M
BThbhh)edwnd LHLIXDALESITHD,

% ¢ MELCAP 3274 T, J-n1 REFERE Lk 900 @5
IC X5 Jod50 VAR HER KTBRITIIRIC X 2 7eoTs PR L T

B S05540-FoF BEIHAD 32 DR WHRAFEH Eh

Tna e b RERKETH D,

z z ¢ MELCAP 0¥ H ol % LI TICik~ 5.

(1) swyaey (L)

AEEFTV 5 SuFATY &, Y-v-o ETREAPRECDH
DHEIB VL~ KT B OTH D (SwFUL- DT & TRARY ).

3. 5T (a) p¥wou-ruz it (b) TH ‘), yu-L1, L2 L3
KRG LT swFaE) L1, L2, L3MRBEE RS, (ThDD 7ty
F5 D 207 MERFIR S L FK SuFaE) X 12 FOHHE & &
%), (a) 3 (b) ERUFAMKTHEH yL-L1, L2ZFHBL T
b, LAa#oT (d) D FH 0vwrv-—r02 ZTO3IORFELTH
25 J0d54 b swFaEl DT, 27 B L3XETERD SwFA

Yilaehd, Ik, swsary L1, L2%tokilf, £h%

]c, G3 °IL1 1L2

T 0
G2 %102‘;!04

@M ©

l —_

%lGl TI}(B

(AND) 4o @ss

Gt ~1LL L(oR)L3 Gl A
G2. | G2 L3

G2 G3 -
G4 G4
‘L@EJ'?&»
(C/ (d)
7o O v 0
Gl®G2=L1 Gi#G2+G3 % G4=13
G3#*(G4=12
L1+12=13
Ty T TE Ty TIE
L Gl L Gl
D 11000000 D 11000CC0
s__11 DO 00110000
L a3 SR.L3
D 11000000
§._12
I L1
DO 01000000
SR__13

3.5 swFAEY
Latch memory.

TR E Y T AL Y TR RS (MELCAPD X 2 i) - Jert - )11 - & 993



D EE~FHTE C LR TESED, L HANEEREVEREGLs
G2, G3+G4 % JoJss TlEs Th bMDEE~S > T (BE
BHD,

(2) AW ey M)

T Yu-v=Fo2 TV ST~ (4EY) CHEETE HOT,
twbk BE - Utwr BB XV BOFOEWET S, EHE LTE A-

B SV W0

(61 Sz 7lGl Ll

G2
|
(a) (b)
t t
M1
Gl e Gl L1l
G2 E 2
NOT
© O™ 4y
v/ D& V7O
Gl=M1 Gl*./G2+L1% /G2=L1
G2= /Ml S
ey TSE ]:ﬂ/G?nn
L Gl
10000000 D 10000000
];R ;0? DI 01000000
- L L1
000000
ok M1 Do 100000
L G2
M 27— .
(ks i) o1
SR L1

tgv—1)

36 WH £
Internal memory.

FTowdoowd ZEATREDTHE, (d)Boksic (1)
WD SuFAEY & J0J56 THABDRETHEL L LD TE 3,

H3. 60 (a)idseFiL— ZHEMLAE v—run, (b) GiFED
M Y- CHCREBREREHEAE S OTH DA, BOBOICHIS
T3 ovwos-yua i (), () TH2, Kl Chbrb LoICED
by FELERCEH 24, M 28 2 AL ZEE Jodss O
SEEBUT 5 0-F, SwFaE) FEALZHEOTNE 8o~ LAY,
POEE ey BERLZER S BEFITH D

(3) 212 (T)

EEAREORIC Y - T, AHNFENSHNTLy B h &KX
600 E T (Thbb Jodss T oA IKHERH L T X 640xXn B
OFENTRE) THDEH, LREEREL 2 BRI a0 B B
WZES B IV, COBE, a2 (FEBAHIIL A, a1o BRER
BSAAN L R E e A b,

(4) A (&)
WAk DAEEITEAS L LT LEEAcs L fieo & v—J LA
TO

¥, MELCAP fiicix DC 48V ¥4 13 100V Tl 5,

(5) Hi7(O0)

NS Y- Fftic kb,
HOHEE IRV S,

CTT Judss ERTFIEE LT ICRT .

(a) oPwou-rov 21EB.

(b) AHNOFZZED B,

(¢) P AgY, SwFaEl, 212 FELRD S,

(d) 220 @HEE G- 8D KT a-5427 75

(e) FIEERAN peuds BB XU svva~-F KHIERT 2.

(£) 5-JYy-4 2B AN Jodss # CPU KB AL,

FOEEEFTEE R TR - CTHIE

#22(412)

{("BhH ( "FER)

512

ON

1 =

—p—

HESOLENOID
NO.1 OPEN

530

SHESOLENOID o
N0.4 OPEN o L—*W
$33 0 (418)
D

K M?’\’{A‘,’a) [E = T
v FP N EYEY
B
1
} | oY
G288 i[}} i | i
i&WJ}Ri o) [
capuse) g o |G

E0kg em*ELE

ST e

(415)

REGRE 4 0 BRRR)

K 3.7 ozesv—ruza i (RE—FbH < TE)
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Example of logical sequence.
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Y 3
!

k.

AT
s5-- 8 8 12 41 11 41 41 Enos
N T N B 1 [

&g 78] 516 E e | W60 | BT

E2muys NOITUA | NO3 T A
Zipova NO2 FL & NO& T2
46 4%
l Y ‘ A
B0\ 145146 | 161
NO3 /v &
NOZTL A NOE LR

3NI818 L 3334 4849 \

53 53 53

I | IE
| 140150 AN

SR \\\ N "L \ \O“?v;&\
23 NO2 LA \

NO4 T A

2w 3 e
1 y NN
EIER
‘__x,;\ \ o NO3TL AN
NOITZY A Ndovu & NO4 Fu R

3.8 xgY2enwd
Memory map

3. 4.4 KBHOBEOFALE
¢ € AR MO BE D MELCAP %433 HEkIc 0w T BIFICH

_3, ABR3. 71k 0Pwrv-rv O—FICRE—ED { TR
RT o

(1) #
COP 17 (No. 1~No. 16 Sux il CPU-+ ey -- D
I0P (TP &%) 170 (No. 1~No. 4 3Lz AMII 12w b + ¥

)

(2) 4 #

[ 3. 7 c BHEEOFME (1812w F) BART,
(1) A i 1924

(No. 1 Lz 41 s WER)

MW Vzw b2 wF 6

S 212 AN 45 a1

e - [ERE AT 28 &,

T i 3

(ii) W 1 1924

(No. 1 Ju2z 46 s ER)

SR B ER AT ) 23 5

B 212 BT 34 -
7146 5

y-rua5u7 M 184

¥ 2/

(i) sf17 644
(No. 1 FL2 16 5D AER)
A 134

S 2 ﬁ}
(iv) swFaE) 2564
(No. 1 31,253 sOWER)

15 A

JLBEIB A PRI i RS (MELCAP © X 3 fili) - kst -

2wri20wd M 17 7,
Zoft Jodss B 33 f ¢ B O34
F 3 A
(v) W a4gy 1284
(No. 1 51232 Ao WER)
s 31A
F o 1 ﬁ}

T CABRBOBAORHMIC O TR TH B &, JhiAkH S
2 OFEE -z 5 b DT So5s HIENTH DY, Jota
B b o AJIEERC LR LT 48 R aq2 BERKE L 7 B A

Bo F, WUEHIC LY Jodss BIREFTROSIIROER
BT D, O BIICH D DR 5 BERD b 7 ),
=g FB X A0 A SBT3 BRI 5,

3. 4.5 MELCAP ;@g)\_tm;'r‘é

%4 Ssub I MELCAP % A$ 5 o Jdziig & Ldid, “FAL
DS %@753&7‘0%7 595

(1) Sud56 I 100y v b BEEE 20 TR U v-yox % Hlx
SRR I L BEAT 2 58, 1A TTITOR Jodseat) 0
THD, SeFEY - P ATY HCEARCT L CRBETH D, Th
bh3APIE X3 R E AL, A BIEARLMRRB T L
WTHD

(2) AJIEBCOWTREICHIREER OIS Uz v Aty
F ORI T L, BVE 2 wF RHM a1z KDV THLEERD
W5, M OFHEEIC NS 5 LD B,

(3) HNEBICDOWT D Mo AT TR <,
gz D v-ruas5yT OEBELNE 212 L FOFOME LR
B3Wi, THCHEBEATEIDLEED S,

(4) Sodss BVERT 5 5 L TR 48) & SoFAE) 7S
+5 e Sadsaaey BRI 5. ¥, PEEAEY R S0TFATY B
QT B & FaS564TY WA LTW A, TOMBOMBDI -7
HED VDWW 2 FEFNRHHEERT 5 BERD b,

& 32 5

T

L T U

Bk, IR BT B BRI 5 B, BRI OB
X UEIERB O TREM L,

ZUNTRISIE, BB LA X 5 b AE O AR 7 AR
T Y, KEOWE—EL—RRETKOMEE & 357 - 7 hf
FUEIC R B » A ARER NG S - 2ICh hdnb b3, BREOHIIIC
I D IEHEIRAE & 1 TR L BEEF I SER TH B,
=7, WA Suz oflEHEE UCilitiyz B85 o-ru Jvto-
5 %A LIEEAREY BT A, ChiBECRBEBORCRD
¥ yroz FEOERE Lo, BHIco*LRBED y-rua &
HERL R YT, Af%ﬁa‘am K AXN B T EFWFRFT 5,

RO, ARMOBECIELTORERRRTHEC, X IRV
Iﬁ%m%béLf%ﬁ%u@%ﬁm%mkm&%ofméo

BHRICABHIRCHAY, BrOoCRKETHNET R nich
FRWT(H), (E)ILEL, ErBRESMCE ENTOIRETD
5,

H)I - gk 995



JJJ & b il
e

Lz A # &

BEEEE T EbD THEARRO —2IC, KO UEILHED
ERD B,

WRAEDICHE, BBV > TR A, ¥l 5L,
HEREORGEFRLTHMT 2 C & RE L, YORED RN
HoTHHEHABECH L MnMEE 2 5,

F 7, HMEREGET, b 3 XHwLATVS Lz
FSHHEICEWT, A2-FEER» S/ L0 5 BEIE, KiponEe
EOFHHEOKE SBT3 S DETTH D, WREy s ST 2
ML 75 B RGO EEE+MCHD e RTERWC E S H B,
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