


WM&%S)"&W‘W@
s

BEMATE 5546 % £95

T — 41z ﬁ%

B %

UFER

e BRI T T WA T v v e et e SO 977
BIE= 2 3 0 Y AL R T 20 B — BL AR B VP BN — B e e 978
BEAAAEIESTF 1 A B BRI SE + 5UR A )+ 4 RCHE B - /8 4 D3 0 3R 2 983
KECELR () 57 — 2 s 2 7 5 ‘ ’

o — - AR BRE I — 05 R e B R R K KR Mk I HE Y - i FE B 989
FELBTBIIFH 5 Lo A~ R oveemseseonmn e h et b o - A k)‘gi,.looo
FLJJ:/E}‘ELVCFJZ)T;H*& (2306 e gl T S HL - RO I T A e 2 e gL Hj-:-1003
IR I R BRI S R AR R M TR M - oY i IR1009
WEBENE D 1 n S ABERIED R 5 Zaoreeeem oo T SRR 3% g 0 k1014
A 7 B PE DAY U FUE BRI oo ANER BN By S — - TR A - R 4 A 1019

B CTNERIC T BRI oo L gk SRl PN L OB RS- B R R HE1028
ot 2 b D ESRIC 350 B 8D IS DRI ook WP 2 S 0 S — L L PR — - 9F L 1028
T = 7 AR e B OB-RWES WA MR g BB H %-"1035
IR ~ S (EE 2400bps &7 a0 9F B R W E LA F S B A TE BL - 2 L HE Sk - by 6 53---1040
BT 7 B AT B DO IT L VS TETE -+ vreereem e omr e e st vt AR B - g R ﬁ{\ —...1046
<EBERSOY _
BIPETE ) (b ) 39 il lE’}ﬁF{:}Iﬁﬁ/\E«ﬂé””

--------- TWOH LR R % E R L R - KT e - B 9)--1083
s 4 ¢jpp\]<a@5r{gf;.ﬁ—ﬁmycw)m—c .................................. WG ANE = - B A S = -1 b #1063
Srors Bro.r NbyOy Bt ZOEEAIRIC & DI - ovoevveorsomens o R S - B I - B 1069
SRR S e Lfcﬁﬂjf"fg7/f/ .................................................. M g — - Bt - F & 2 51076
%ﬁﬁ&ﬂ%&%ﬂ%ﬁ(Mm}N}mO/Zia)

............................................. B 0T M % - ﬁ.ppmgfj/\.gzgzja-[g [ e e 3kt B2e-1081

26 L A — - THEEELANE---1090
HERBEM 1097
FB N/C GBS - ek fned 2 2 EEHL BT v~ VHIFGE
TR 1051

Aoy b7 — 7 REROEIRLIET - BEBEEHR - BRI R

&I

Rik 1 KIRAFESE FEFiS7KIB FKREPEER

FARNT KR AGEES F kg, RAEIBOERERN Y 2 7 & PIEHET &
AoTnEd0CH5, 1§k 6 Ky 7EreiR e L s TaisiEm 44
425 HiCsE L, LIBR» ki L Tk, MHI474E9 A Cic, 1HUKE,
8Ky 78, 2HKLOEREERTEIN TV S,

ml#i 12 GHz y% fl# % higic, 400 MHz £75HZHE A% R HAL <
w3, Fe2 I, BHEE QXN H4 2 Y v 25T 4 VR AEREHKY T
L, WS, ISR b Tws, F— 2 N T — 2R,  HIEEEH

(HABAO T — 2 MMz &0) OBHETEFBZ b 28, Ny 27 v 7R
ZHTEHD0THB,
it 2 =3 FD-210 MisHRiIFES
T4 3 =FTFIVHETFEEE MELCOM-88
T 4 =EEFIEM MELCOM-7000 Y RF LY Y =&

TEERGKASH



Vol. 46 No. 9 SEPTEMBER 1972

MITSUBISHI DENKI GIHO

SPECIAL EDITION FOR DATA TRANSMISSION EQUIPMENT

CONTENTS

SPECIALLY COLLECTED PAPERS

Supervisory Control System for Tama New Town Water Supply

----------------------- e KU Watanabe - S, Yanagizawa - K. Takeno - K. Sekigawa - M. Matsumura--- 978
Pressure Telemetering System for the Water Supply

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ J. Hasegawa - T. Misawa - A. Toyohara - A. Omura - S. Yanagizawa--- 983
Data Gathering System for Osaka Gas Company

------------ E. Ito - K. Suzuki - I. Kawano - Y. Ishikawa - M. Tanaka - S. Otsulka - A. Toyohara - M. Higashida--- 989
Telemetering Equipment for Ocean Phenomena Observation: -« - -« vieeriermrrrin A, Toyohara - T. Imaizumi---1000
Data Transmission for Electric Power Companies:-- -« ccoooorennne B. Nagata « H. Tsukada - S. Ckamura - H. Ttoi---1003
Transmission Equipment for Electric Power System Stability Controls

----------------------------------------------- O. Kobayashi - T. Yamazaki - T. Narita - S. Haneoka - K. Arao + M. Ito---1009
Centralized Telecontrol System for Communication Equipment: -« o-oooeeerieriiiii.. S. Haneoka + S. Watanabe 1014
Modulators and Demodulators for Carrier Relays using Microwave Lines

....................................................................... S. Kobayashi - Y. Kashima - S. Hanecka » K. Akatsuka:--1019
Moving Machinery Control System through Induction Radio----- T. Imaizumi - T. Yamauchi - H. Kira - Y. Maeda.--1023
Error Control System through Burst-Error Channels

-------------------------------------------------------------- K. Ono - K. Fujiwara - T. Yamauchi « S. Hirasawa - T. Inoue---1028
Data Terminal Equipment for International DATEL Service

------------------------------------------------------ K. Fukai - K. Ono - T. Yamauchi - S. Tanaka - A, Omura - I. Kitani---1035
2400 bps Modem for International Data Transmission System

------------------------------------- K. Fukai - K. Ono - T. Yamauchi - M. Matsumoto - Y. Sugiyama - K. Nakajima---1040
A New Method of Composition for Control Data Transmission Equipment.«---«-«veee A. Omura - K. Fujiwara---1046

TECHNICAL PAPERS

Electric Apparatus Delivered to Shinsonezaki Substation, Kansai Electric Power Co.

~~~~~~~~~~~~ Y. Yoshida - M. Takechi - M. Shiomi - H Hirakawa - S. Tada - N. Amaike - S. Debata - A. Okada---1053
Extraordinary Reaction in Refrigerating Cycle- - recoceret H. Kusakawa - J. Enomoto - K. Shimamoto - Y. Tokida---1063
Electro-Optic Light Beam Deflection with Srg7s Bag.sy Nby Og Single Crystal------+- H. Ikeo - K. Muto + K. Awazu---1069
Automation of Small and Job-lot Production Processes of Iron Castings:----- K. Tanaka - T. Toyama - T. Hoshiba---1076
Computer Control System for Electric Power Enterprise (MELPAC-500 System)

---------------------------------------- H. Nagamachi - M. Terada + H. Nakagawa - T. Yano - I. Yamada « T. Tsuji---1081
Probes of Ultrasonic Flaw Detectors: -« -«-wwre e eeeariaaaiaaiiii K. Kohno + S. Maruta - K. Asagarasu---1090

NEW PRODUCTS 1097

PATENT AND UTILITY MODEL 1051

COVER :

Centralized Control Equipment of Water Supply System at Murano Water Purification Plant of Osaka Prefectural
Water Works Bureau

The picture on the cover illustrates Murano Purification of the Oszka Prefectural Water Works Bureau, where
central control over the water supply is carried out as an assigned function. In this enterprise one water intake and
six pumping stations were brought to completion in May 1969 as a target of the first section of work. Since then ex-
tension work has been kept on and another water intake, eight pumping stations and two reservoirs are scheduled to
be completed by September, 1972. As for control arrangement of the water supply, 12 GHz multiplex channels are set
up as the main and 400 MHz omni directional multiplex channels are provided at the terminals. For data collection
and control, (1: 1) x N cyclic digital transmission system is employed to effect quick and proper response. Data processes
comprise electronic computers of exclusive use for the data collection and control calculation (including data process of

the purification plant) so as to have a back-up function.
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Supervisory Control System for Tama New Town Water Supply

Head Office Kazuhiro WATANABE
Communication Equipment Works Shinobu YANAGIZAWA - Kouhei TAKENO
Kazuhiko SEKIGAWA - Masaji MATSUMURA

In the latest supervisory control system of the water works data processing function is increasingly required for effective operation
of the system and labor saving in the management.

Recently Mitsubishi has delivered centralized control system for water supply to Tama New Town to the order of the Tokyo
Metropolitan Water Works Bureau. The installation is provided with the data processing equipment employing a micro controller
MELMIC-100 so as to satisfy predetermined functions.

In this paper, we introduce brief contents of the centralized control system.

THEBICCERT B L 2 b iC, F-g MEEEE~%Y, EI%WEDZ

1. A& -
% BREDUHETTR S Pk b EHHEE TR 5 B, B

DIE Za-avy TR, BEEHALE R LT B HERIE 2w TO L bR B MGG, (HHERER - BEkE
10 5 Bio> o3 BWAEEH IR TRE, LD T BRfiE a1 Lo THud Biclmtans.
WIC, D, BERICEMT 3 2 FU-4, FLavho-L KX 54 W ass DEDAFEROFO LB TH B,
PR 2256 #MALZDT, C L2 0MELHET 2, (1) {=@mE
AEOTHCENTE, PRBOFEME S U ICHEEREA fuT 400 MHz #52 J5MZ BIBBER O MHIc X - T, Bk 1251 (1
BRETR R R A LR, PRoREcs 5 bR o B8, JiliEA 3 CH) VJTFJ BREE KT B C AT E BB, B
WERB LA LRI S ABROBEC A > T3, BHOFR e PRBOBTO F-a DEERFTR L, WilA F-a L
F#BRL - SRS A & o IKiE, 9120 Juto-5 LT £ - sLovito-n 75>1‘I§u<‘: %,
WA, BE ATY J0J50 BIBEOMER S L EE L TOL bhTw (2) Favan HHER

%o B Faan Fua-a R e L, HEEEZET L& b Iy
' HBERIC L - C, 7hod - #EEE - ALz B A SEEEO 7—

2. YRFLOEE —
YATLORR 5 %, EREREE 5ot 2B TEST 5. 27, NHETRK

Fozys BE 2. LRt k5, PRBoOBESHANE TR T OEEIEREN TR E DT, F—z OERERFT, B Y10
DHEEFEA KT G bR E R B KoT B0 F-5 1%, WY Yo BREFRE L 2 Twd, Lo fﬁlﬁéﬂ)%&f“ﬂ Sk,
10w VC‘H*&F%““" MEMELEL CHEE~EREI L5, ZE 52 D5 bO—ICHRERREELTY, HHWBIKRIELY-
FIJETR, BEEE - FREREBECE - T Fox 2BEL, & 72 ZRETE, 2576 OEFEEZEDLCENTE S,

AT
———~7 S & #1
= r----- 3
[**“‘* T 2o
- = 3 , s || Baszl
L ik e B2l AC100V } m F====o
____..__.____!____._..__.._J i ! | 12 th:-’»f'/’ !l
»a [T
| tvm—sf L __ [ e JAFES
v CEs==5
] 5LVA L REEE A
15 a4l
|| ; UL EY
| ’__—-;'—-l
| y
!

21 52500 K
Block diagram of the system.
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Block diagram of central telemetry equipment.
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Pressure Telemetering System for the Water Supply

Tokyo Metropolitan Water Works Bureau
Mitsubishi Electric’ Corp., Kamakura-Works
Mitsubishi Electric Corp., Comm. Equip. Works

Junzo HASEGAWA - Tadatoshi MISAWA
Ashu TOYOHARA
Akira OMURA « Shinobu YANAGIZAWA

The water consumption of the city water works has been increasing year after year. The peak . of -water- quantity used reaches enor-

mous figures nowadays. Under such circumstances smooth supply and distribution of water can hardly be carried out satisfactorily

through automatic operation of partial points only. It is necessary to try all-out and ‘systematic automatization, in the water supply

system. One of the basic target in the water supply enterprise is holding the pressure at the supply ends. This makes it essential to

monitor the terminal water pressure and have necessary information to take proper measurement. The water works industry has been

trying hard to realize the automatic operation of water supply by positively employing such-devices as telemetering and telecontrol.

Herein is introduced outlines of analog type water pipe telemetering system put into practice in - the Tokyo Metropolitan district by

making use of telephone lines of Nippon Telegraph and Telephone Pubric Corporation.
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Placement of manhole-type transmitter,
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Outline drawing of manhole type transmitter.
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Setting diagram of manhole type transmitter. "
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Placement of pressure converter
for pole mounted type transmitter.
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Setting diagram of pole mounted type transmitter.
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Data Gathering System for Osaka Gas Company

Osaka Gas Co., Ltd.
Yoshiteru ISHIKAWA - Minoru TANAKA « Sadao OTSUKA

Mitsubishi Electric Corp., Head Office

Mitsubishi Electric Corp., Kamakura Works

Mitsubishi Electric Corp., Communication Equipment Works

Eiichi ITO » Koz6 SUZUKI - Ichir6 KAWANO

Ashu TOYOHARA
Masayuki HIGASHIDA

The Osaka Gas Company is engaged in the supply of city gas to 3,200,000 customers dwelling in the districts involving Osaka,

Kyoto, Kobe and their suburbs. To ensure satisfactory supply of city gas to these wide areas, it needs painstaking effort of gathering

information at various points in the supply networks. Data gathering system given herein is a device installed in this company for the

purpose of smooth and secure supply of the gas through centralized control of the works, holder station and governor stations by

using centralized telemeter and telecontrol system. Two sets of control computers are set up in a central office composing flexible,

quick responsible and highly reliable system. Should one of them go wrong, the remaining one is fully operative to secure production,

supply and control of the business.
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Telemetering Equipment for Ocean Phenomena Observation

Ashu TOYOHARA
Tathumi IMAIZUMI

Kamakura Works

Communication Equipment Works

Ulirasonic type wave height meeters have been developed by a joint effort with the harbor technical research institute as a nucleus,

aiming at small size, lightweight and easy setup. The wave height meeter consists of transmitting and receiving equipment, an operation

control unit and a recorder.

unit and transmitting digital data.

In telemetering the wave height it has been a practice receiving analog voltage from the operation control

The ultrasonic transmitting and receiving equipment consumes electric power of below 1W only.

The most part of the power needed is that of the operation control unit, that is about 13 W. Therefore, by installing this control unit

on the receiving side of the land, the power consumption at the marine station can be reduced a great deal.

This article introduces

briefly this development that transmits output signals direct by means of pulses from the ultrasonic transmitting and receiving equipment,

but consumes little power in ordinary time with its clock mechanism.
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Data Transmission for Electric Power Companies

Communication Equipment Works

Bunya NAGATA - Hiroshi TSUKADA
Shigeru OKAMURA - Hiroshi ITOl

All electric power systems have turned to a large scale, high accuracy and high reliability. Along with this trend the old localized

supervisory control has become insufficient to perform a full function.

It has come to be necessary to make judgement in view of total

situation. To answer the purpose various functions are demanded to the data transmission equipment depending on the need as well

as high accuracy through digital operation. A variety of devices have been produced to meet the demand. Practical examples are given

herein by introducing the completion of data transmission equipment aiming at the automatic electric power dispatching system and

system stabilizing controller, the specification of constituent units and their functions for the reference to those who follow suit in this

husiness.
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Lz (4Bit), )7« (1Bit) #LUF—2 VT 1
(1 Bit)
WoH % #|® E T0J MM
sEHES 1 kQ Bk
AN F # ] EMHERE  0~30mV HEBlL
A vE~KYR 100kO &Lk
4 o n g B HARE  0~ESV
C AR SkQ oL
b7l It | ADC 2L, SHERIEC  +£0.3% B
Mt £0.556 BLA
A #1 BRE a B4
SV 1B8KYvav, 1737
D WwE  BCD3Wx, 194y, 1777
C IfdES (LW, T, 777)X 6
H 4| WEML A OFF, ON LT ro), M
ARHES  10kO Bk
A 4 | BCD3 7 (12Bit), 4 v (1Bit), 777 (2Bit)
A h K #H|R E To, MM
D A vE—~Kr=x 50kQ Yk
A W h FH H|TrersEE 0~E5V
¢ AR 1kQ Lk
H i | ERIBIC I n T £0.3% Llpy
BHGERIKENT £0.5% Elp
w OE  roy, neM
AT & O# A vE~Xr=x 50kQ Yk
3 R 4| BUSHEaES EhsR DC130V 0.2ABLE
(ON % %1% -1, OFF ¥ 7= TH, &)X 64l
D | E s ff | AEESSEERE BN BEREERDC S0V 0.2A
8 7 BCD 3 5 (12 8848) % 4 v (1 e HE (i)
- S Vv O | BrEREY 7 ¥ 27 7 HER 13H Ty ey
- R R BT R TRE a R
# gazf DC 50V 0.2A
IRAEZELER 7 ) » A AIBE
ANBHIES RS v~2T3
OSW |#1 # £ #| (@ BEH va.—XH
(a) ~(f) (b) [EIEER
(c) FATh
ISW (90 # % #|W@ BRmEy
(b)~(e) (e) FYBEARRS 3ELEE
) ADCOFHEF = v 7T R
s |A @ | E|r0y, [
E |A #1 £ H]3.5£05k0
N |@ % v ~ »|0~—30dBm/CH (1dBm x7 »7 HEETH)
A4 vE~H vz | 6000120%
(00B)| i 3 % % Kt | |mmEg  t6Hz
A A L = | 0~—2dBm/CH (1dBm % 7 » 7 cH#aiE)
AHA4 vE~F vz | 6000£20%
Roim % m fE|fo, (e
C B #3505k
(200B)| ANV S AR B BEAS +10dB % °HE

[ B )

ZEANHFREADLD 10dB BLLET LaBaicE
w5

n{

f04:0~+2V
Ml: +9~+12V

5 {1'\'-1 : +@BEV
2=~ —(8x2)V

1005




T—aFRLZ2 1 1 1 1

F-gTFLX 0 1 2 3

SYN|CHK [ &5 [ 7

——— GO EH A

'; . CB
i !

[cs ] / !SYN]

[T/ _Ton]

I LA

'
i
J
i

X 3.4 z2-f33217-vsv
Super commutation pattern,

F-av %bﬁm}'@%éo

(4) PRERMOMORAKC LY, Jows 2UNBILL, [IHHH
RoARn,

(5) EHIETH 3,

Frual BRETH L0 THEEFOBBE R, AMNBOREED
Bive BRI T Y A TH Y, PEENCERE, BT
BB BT LS50 R TR TCELLTHHTE %,

4 BFARCDTRE

4.1 FEKHER

4. 1 i & DIEARMRE R,

7Hod ABiE, JIEBEERT & i bk AD 255 (ADC) «©
o Tsruaw BEES L AL, Bbohk 54Tzl E5XMLo 5
val AJ1E RRIC AT 4~ (GATE) iciEah 3,

GATE o HiJii, GATE Bifu-© OR #2452 & h© PSZ5#152 (PSC)
DA E Do EER (SCAN) »boiESic kY &g LED
GATE %3, %0 F-2 #F|-HEFZHExh, FSEEs
(SEND) vFSZEHE L 2 b, EEMICHEMEND,

—EEMTR, FS2ER REC) KX Y EEMA L0 FSEE
1y, TO0) oEF] A2 Fle kb, SPasiss (SPC) CEF~
WHlgE s, 4 OIST) ofsfrick b F—a BACHY 4
£ (MEMO) ik # ¥ 8 ¥# 3, MEMO o713 DA 25z (DAC)
PHERHIIER (SVO) kK an T, ThFNAN F-2 KLk
7iod BES XUEAMIICE i 5,

4.2 {mFEAR

ROHLZEIC K D H100wr BT, AMHNE Ju—s AW,
HEREIT NRZ HESETH 5,

ETai
T4 SENAH GATE —{ PSC | SEND
(C.B,L.S) = |
!
1
( TEST
FFOZAN ~—{ADC#1 GATE
MW, MV, ——{ADCZ?2 5
v ; |
BREE i
- CAN
ADCZ3 ! ScA?
!
FLCERAD SubGATH GATE |} | pow
(WH, 5jt5) =1 Zm
)
i Sub I
; SCAN |
SubGATE
_—
AL
ise S

(1) Frehig (X4, 2 3i0)

141oL 0 220~4

1ob~4+ 1651-7 (LAW JL-3 & 15158 J1-7)

B Ju—~J . TOIX62Est OFEY Ag-u

R IL-J ¢ ESEFERLEwt, 2FLR5 s, F—2 24w, 2
5518wk, AFcLlESE

( 2) F—REwy b

B I—T I F-atu b K24 P EDBTOR TS, F-
2 ORI &L LT,

(a) BCD3GZofEfE®m2M (H4. 2(d) &R)

(b) ISOa-F (SEwb) KX BIFLHEERTIEMWS M

(c) lEyrHEEZAUM

(d) %7 3za25-vsv KXY AU ADRERESRE LR

COBEFIIN~T FFLR & LT 5 BB EHTHN b,
-2 HEsFF19 A%, (R4 2(e) BR)

(3) @i

S—-7 BT R Al Al

(4) B HlEH=

2 [ERIB A e AT B R R

(5) (ERhHs

50 ' b/, 200 Ew b Fb, 600ty B, 1,200 B b /b R
TTRE

4.3 fFRCiEEE

(1) #hEmH

WP b OEERSICL Y, FEOKHZRMzMEL T, #5
MICERETE 2. BiEAcLffls HECHE Y ELEHT 3 20T
AL, EHEERAREETIE, % OB CRIE RO BRI HET

o DIST |—my
FTELAEA
MEMO DACZ 1 — (7 —FE7)
T #1 DACE2|—— 7305175
; (222, 777%)
! BEY
| [MEMO
REC L spc | L 7Y DAC
| MEMO SVOE | fummm 2 ¢ 5 20,1
=7 SVOZ£2 %4 3 ?:)
, T
TEST lem ! 7
1
| [ MEMO
fm el SVO e
POW

4. 1 BZAACDT 3R Jows B

Block diagram of general purpose cyclic data transmitting equipment.
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{a) 170 -4 Z27L—4

144 7 1(2,0488 w 1)

51 = %15
(b) N ) BB | BB =)
Fv-7 G TN N T Ti—"T
170 ~4(1,204cy b))
(6} T o e e TOUXEZE 5 [m o o e ot o e e 7
/ a L
B L —7 (64w )
() |spels;4j2itisl4i2;1]8|4l2(118]4 2|1|8la]211]8|4l2]1]8]|4 |21|F|P|ShEl8|2 |21 1(8|2 (21118 |al2| 1|3 |4|2i (812 21T 54 2]1]3/a 2|1 lF| P
|
e —
& ou-7 100 0 14 100 104 1 32 vl
£ 7RV . us
# £1 £2 77
& 3R IR ‘
’ I i
O] 168421168421/ 8141211|81412111814]2|11 1814121117 P
/
. . 2577
B on-7 %770-77 1,000 1008 104 s
g Tfvr TERA 4u T 77
T~ v :
FT7a3T a2z -y 3w
T T(64e v )
4.2 AHCDT fFERK
Transmission format of general purpose CDT.
sa =5 [/ [SYNT = [#8] J/T #0231 ]
’ |
; |
i THA 7 n (T ;
R J
: it 3icdo] |
! max 3¢ f
H i
(v [SYN[ #1[#2]=z3]=24] /) Ts1s [syN ‘ £31 |
i : !
TR
21EEER ,
4.3 Rz Aa-u
Priority transmission pattern,
: ! | X ! !
[— —wla— 1 B A 2 !
LAz T W L owWLoo boWH 1 ;
7 7 4
7/ T 7 171 4 171 «# [ /
| WH1 ”
! WH1DEREHY A 70 - !
X 4.4 $73:25-usv
Sub-commutation pattern.
BHEIICI T 2R - A - SEA - B - SR 1007




W, Y BT B Y 0Th D, PRS0 ERICH T
$5,

(2) %7 3za5-vsvy

A6 DG E 2, BHE (WH), Betoigo k5 ez tEfo
WA ERERRET 2585, 19101 WD 2188 Ju-7 2 M
T o1 e i e b OEHE IR TERT 3 FETH Y, ¢
NE 7 15255 205,

ChiE PSC b, BHED 7Lz 251305 & & HillhEZ TR
(Sub SCAN) P 4751-3 hovr X €, D Avvs OW
IR U CHIBIA Y #—t (Sub GATE) 2 §#L T, ¥hh—oD
Sub GATE D AA45E 7ELR DEAS £~ (GATE) ik x
N5,

bz, Ju-JrFua §l cEAE 2 (WHI1, WH2), 5k
U s DM 28 (WL, WL2) % 47 03a5-vau CEXT 58
ik, Thb OO BETERG 1ivron 04452 2 d. DB
BaE 4 4 RwT,

4.4 % E

(1) ESEE@Ee LT, RAMREBCEALTR 3,

Jowo kMiBEIC kY, HxAEEAEETE S, ThD
b, BRRODVEREE-CHEEHO X 52 2 [ESH, F—2 D X 5 Rk
gL, 1SO 0-F K X 3 XF BV REETE 3,

(2) HExABAELHFL T3,

GO & 5 KH B L AT E & b R Wi, B m

1008

b, BHRLAKND K 5 CEHLRES DA ERIE, 97 2225-
vy TREETE 2. ThbbEOMMOME AL TRETES
L5 KEEEh T 5,

(3) BREIEAE .

WIESH, CFPRBHRr EXT 3 dhioT, 2bED®Y
Eot DDRE S BEHEA R SN TS & &b IC, Ju—6 RN
BTH B e BEENRAE .

4.5 zofh

RAICDT owTik, *0REAHEMTZRETIEED, &
O AR ICD TR BT 5,

R P O

DIk, Bhatics ) oML EM L LT, HEREN
LTEA XN CDT 3, » XURHKEeitEgmpe LTEAL
N/ CDT BB B Lichs, chb CDT #8l, AXT
LA s 0B A RRAER T 520, HEEREE: LTE
FCHHCE 5. LA s THZEOIE 2 ThE, Pl bR
FTOMMESERE OB —23 & h, FEpEFA EOBTIR S BB A,
S MIRIETE 2 AT BB b, ERICEFlcRZ D TEE
DFEEIIMEEE N B0

BRICABBRECSH 2D, wHWHTHRIE - Tl & ¥
L 2 B Ik A, PIPEE kR Sl o B S M e i o E %
#LET
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Chubu Electric Power Co., Inc.

Mitsubishi Electric Corp., Comm. Equip. Works

UDC 621. 395. 46 : 621. 311. 1
BHFHRREREREERE
A AR BT el e e B E RIE
TIFHE &> mE B~ R

Transmission Equipment for Electric
Power System Stability Controls

Osamu KOBAYASHI « Toru YAMAZAKI « Toshiharu NARITA

Shigeru HANEOKA - Kazuo ARAQ
Mitsubishi Electric Corp., Kobe Works Makoto ITO

Striking increase is noticed lately for the demand of electric power in this contry. High reliability is called for power supply in
line with it. The Chubu Electric Power Co., has installed CSC (Concentrated System Stabilizing Controller) to provide for forthcoming

500 KV power transmission with an aim of system stability in case of the power line failure. The objective is to have balance of power

supply and demand on the power system that will come across disruption. In the past, devices, SSC(System Stabilizing Controller) used

to be individually operated according to respective blocks, but the system is linked through information networks and made to work

collectively to cope with the enlargement of its scale.

Lo A #° %

HELREOBE N REOMIR D ETE LENRKEEETETE
Kb LT 5 & & dic, BHOHE - gHEGEEILICH T 235k b
—BEEE o T3, TRk, ELD, AFC FpEEH O BT
BEMENTY IR, TROFEFEROEHOI LT, HiRFEER
DRFEEBICH T2 ER I —FE FUL A, TOHB LI
i 3 0BRSS, 500KV HEOMIERME L, BREE
BRI L D Lo Wi A NZER W S e, FRHETOEN
T Asurm b BT e aw HIE LT, SRERHIHEERERELE
(b3 (Consentrated System Stabilizing Controller=CSC) #%
Lo CHREEE Jows SNCHTE L GEEZTTA o TRt %
2{L3E (System Stabilizing Controller=S8SC) # {&##dic X b
L, BIELGEAT S C ik X Y BB KICHLL X5 &
T5HDTH 5,

CSC 12 500kV Fis LU 275kV RoREEXKDHCHT Lz SSC
&, ARSI OE TS XU T h b & i 2 i
T X - THIK I R B 2256 ORECDH 3,

2. CSC¥RrFL

CSCyz7e OWEAM 2. 1 IKWRTS

Bl SSC {Z4F3k 500V FRopils & 7 5 HEHEKPTICEHE L, 500
kV @pRHmosbicx LeeEAflE 2 B L, 2~3 o F
SSC s 24 LTF SSC w fililx fTabe 2 b DTH b,
BISSC TRl e LCEE, BNIcRERLHETsctdR v
25, 275KV RICEED % B BkER S AAR KD - AJncx L
TRfilEES 2T 0Th 2,

T SSC 1 275KV pEEEKPICHE L, #l SSC»boESIC
Lo THDBEICR A » 2 Hil#l%2TR 5. A —#oF SSCClHl
moOEEDHAEDLT, B Jowr 275KV EES MR O MR
HWEB RS

FOAERSTI OB T ERR, SEIRbERENTIE
ik X URERE LI L, —EREEE (6~154) T & icRERR

T 5. BEARIRS SSC T ki AR & HERBIC DWW T
BoBOEMO 5 2, £3 SSC & X VIR oA % T4 5SS
C~E¥ET %,

# SSC s bt b T BRFANE, FSSChbikbh
TR B REREN A RFEEH OGN LUREOL & @)
s b, FREHEREEEE T 5. & bicHT SSC ~ DRSS i
HLTF SSC ~ET Bo T SSC~ofssRlE, *HF SSC
DR SRR L kR 2 T 5. AB AR HEORS KA
> TCREAREN 2 BELET %, FARENHOEmSICL A>T,

=

an
vt

o |
T e

=

ey
o~ RS L e
12

,
J
ERCINY

yan
S

* RERTE (B SZETER RO MRREMIERT e R IR

Bk paie 3}\1 m

2.1 C8Cuz7sJuwr M
Block diagram of CSC.

1009



4 /
g FsSC, %
[ Sl Y
/ il Fsse ©
| b3 ST
i iz || N, EH0A
i CPU \\\\ T
N,
! \\ AN %
i LI &
N s
3~4Q 112G PSS S
RB¥EZEX FSsC Fatats

s

=A

=m

FSSC

2.2 CSCwuzzs R#E
System diagram of CSC.

¥ SSC 2 LIEEEHIME 4% T 275kV RAFIOFREERED 5
&, ChERELT 5,

F S8C 13 SSC 2 L ALYy X 41 A il liG: & HIHE L iH~ OB I &
b, BbH CORBEHIHEROBEEZ T T 5. ifEL %
HIEIEREE SSC 2 b DEIHESIC X W fIfEEN B, & 276kV
DEEEOWBICO TR, Pl b RERR L ZEEL, WER
D& Tt & SR & BTG % B H U Ol m s o 5
REfTa il 5. L HEERE, 7 SSC BikciEfhsk
EAERTL L 2B A il 3.0

BHRL < Bh D HIEZE T £ CoPITERME 02 B NTH 5,

3. AHREEYRT A

3.1 IEREHR

CSC vz74 W HHEHABREHRAEONAICIY, Fut-2 E5 -
FREHES - RIESESOEECKNIL S,

BZEEBOEREFREZERS. L Rt

FuA-2 B EREAE, SWHHETO&WAT, RESI s
LU EF SSC~ DS B2 E¥ET 5 30 TH D, 200 ¢y /B
o CDT I X b 5084 5,

AR E TR TREHROE L 5 B ONESRRE E%ET 5 %
DT, Fua-a {l CDT 0% Ly 2R L CEET 5 GHERR
3. 2&M),

EBETEHERC L VERSW LA &, 3 LUE0BESD
RS2 EET 23 0CH ), BEEIOMELERE LIL T 5,
CORD LFRE & CHEAOHEERER (BE%L « m
fer Trip="TT) #{HEHL, 1200 Fw | BiCc TE%ET 3,

3.2 {mEg

BHEHZECEEECERT 50 L RLETH D 2 H, BHERE
LT 2100 EEEZEHLCw 5,

3.3 —E{t

CSC AfERE vass KL TR TiEoZHEIL 2 T A v,
WEZ L Tw 5,

Trans-

Y276 1B

1010

3.1 EEH R

Transmission system,

T O 2 % A 1
. (Ep A

EREEE — R | WERE

I CDT Lt —

Gremil, REAT, AWST, BAE | (200 £-) e

= # % B | gy | 1A= | VRS
g | ® S5C #57 SSC ~owiy 1,200 = | 2a—b | 2EA
gy | ¥ SSC 2 b I EEN~0 RHIES | 1,200 £~ | 1 A—1 155
B mempagg (g1 200 65 1,200 #— | 1a—t 1531
2

LA SRR B L2004 | 2a—b | 2%

oHDOGHDISTHSPHE 2. & 3%D DICH:
SHDOC DIC }i
N ‘o

RS

® 3.1

SSC~HEIE R

3% vz767 000

Block diagram of transmission system.
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(1) B3EAE SSC b $SC ~oidWig s &, Mbili#% FEEPHERE Fua-2 B CDT 0Z8 gyt A AL TRHEET 5,
PR - SR Y G0 CTEHILT B REESRESEEER BT T35 1,200 ty b B0 RS

(2)  HHEF S TERBOTELCHLTE 5 X 5 ETUMHREE I " 1
HEDTIEZFT7 50 11 0 o0 1 1 0 0 1 1 0
(3) RN TTLL OR (29 5. e o
>4 A 8 T e Ty s I s I e O
CSC M=t i o5 3 i % & 3. 2 1R T

FLen B2 e () M=o b ICTEET 5o oot ot ot
1538 D20 b #F 3. 2 ICFET ' B 3.3 TTIE% Doz b

Transmission format of TT.

#3.2 55K Code format,

$IrLTRK

AND
.

CDT & % TT 3 %
B BB YR | MR A2 Y 7 ER | HHER

[1]213]s]s]s]7]e]ofiofiilig

B PR - TFRCEG Y Z o0 T gL
I I I o B 3 SpcAs Tl
F B K K| NRZHRES NRZ %Ef%
i N 3.1 &M @ 3.2 28
cy = e . Helr B
By Bgs R | g PEEZEMEEG g (;z)\;um s
W) o
R# LBy HE| P Peb
B O W | 200y 8 1,200 ¥y RSB
HERD
S L SEATHAR 0., B

l;’.il?l/—A PP | ﬁﬁﬁﬁﬁﬁ [ TN o2 3~4 TI‘JL:.mnuﬂL?{;jDu?r?_r(] o

: Block diagram of TT recieving logical circuit

iL Tart4 o0

RS 153 N=15
o
R e ey e BT s
i
I‘——————“l PAVE S € S | S
~ CDTAE
AN E=15

T = LF sy

1REE
_I-I i 8) 2 ’;C»ll})
| -24 Bit -
[BlEg7 — |
CDTH{E

18 2@E
TRl T
Sl FeER

20-Bit

TPEE (13)

o
F1 Swewrs Sy
3.5 S8SC ¢ EEIEED 10822
3.2 CDT {5 Js—2w b Transmission format of CDT. Interface between SSC and transmission equipment.

FIFRHEZE P SRR - Vb - LU - B - TR - YRR - (P 1011



£41 ¥35,0—§
List of subrack.

T PTT e HS
- T-S1|S1|T-52|$2| T-R1/RI/R2AR3 S {R|T
=y b A e
SCN SRR [ I T
DIC T4 PR AR 3 13
TEST~1 CDT H# B i 1 1
TEST-II TT WS 1 1
PS A ST FE B I 0 O
FS~-SEND FS 2Ea 1 1 1 1
HYB ATY p ¥l 1 1 1 1
bour- A R AIC THu s AhE 6 1 é
SN s TTZE . -
CHK-S HWEF = v 7R3 1 i
AD AD zHiag 1 1
Fine Pow  Fi%Wm 1 1
ISW AT1eaE 1 11141
FS-REC FS Z&{3# 1 1111
SP BRI 5 2R Tl
3.6 B & RRIEE D 1ua0-2 CHK-R M7 =» /%R IINRRREE
Interface between controlled equipment and DIST SrHRRR [NERERER
transmission equipment. DocC 74 SRR 2 121416
S fafdirasdichid Rgad 3
RIREEE® (T 2. RIS EE3RG S, 8L 28850 b s R BEEBNEER 1
SR IR Eot (LI B b) % 2boy LCRET 3 HR 25,
E(EM-C M F IR 11001100------ B3 fs-v #EHL, HARCH
IR Ril CTNTTI00 SR [ A1
# 10101010------ b5 As-v KL . SER-CTIX 10101010----- .

7B fz-u 312 Ly b BLEES L 2 B SIS . A H
HCOHFGRY KX PL (P zuavl BYE) TH Y, EEELE
TN 17 ms LIFC5 %,

3.5 f»47z—-%

SSC » fEREME & D fuaDz—2 %/ 3. 5 ICFKT. & Bkl

L RRIE L O fusz-2 28 3. 6 ICFRT s
WS b O FUsn ANEBREREELLTHEH, % F=EE T — |
DUWRF S THEAZIELTH 5. Sfjfs T-51 T-RI T2
4 FHRIEEEEER sTs s
4.1 ¥754 0% f s1 R1 $2
CSC P RResEm G, TRHENCIET ¢ 435,20 2t s Iy R
b HEFEHE B Tw 2, R s1 R1 82
(1) BT &ic Sows 1bT 5, R
(2) BEEJowr & DL—o B THEE L2 45500 ICF & 9, R 51
-6 MALTOMYE - HBEARICT 2 (R4 1479500 —~E S R R2
), R

(3) 475w DAMNEBHIIZ, TC 148 €T, £AER
BT 39 IkBMTIC TR E T,

(4) %7500 DAMIEBHIE, T3T 2506 M-I CTHET
BA~ED, ITFANCT Y500 HEM OB S & ST & o
B TR S,

(5) 479550 ~DEEE, FHCT 2O LAFRE 52 kb 2
U LIRS LT iia T B,

4.2 EBEERK

TR EE O B 4. 1 ICFd. LB U TEEo 4
35w FATTE DN ek

B 4.1 % HE R
Pannel disposition in the bay.

5 ft #®
5.1 =
# L‘ o X 4.2 #9535, Subrack.
(1) Stk WIS FrHE A X 4.3 9540731 Flat-cable.
& 2,750 mm ¥ A % 2,300 mm B4 4 FE I Power line bus.
& 520 mm, HfT 225 mm X 4.5 ui o~ Terminal board.
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(2) Jedeyst LT AR

(3) o ERoEK: %> (EKRIEEL, 5
e % x5 AR OHET 2.

(4)  HELL g e & 5 5 b oA i, DO
1,000V - leT10MQ DL L¢3,

(5) aRie [l & & ¢ 5 Ak o, AC 2,000
V145HTH 5,

5.2 {sR&H

(1) FEHERE 0°C~40°C

(2) sl 40 %6 ~85 %

(3) {ARHEIR DC 24V kg% 21k AC 200V

(4) HFZL) BEHEE £10%

5.3 HE, Tming

B, W &R 5. iRt

5.4 TT &EnEFHE

TT S B TATI - & DT yo— & COERERIZ, Tic
DEBNVTH D,

AT Y v~ TR 15ms LIF
5.1 B B o9 B onE
Test and alarm function,

5 B 77l ol Wewa w
pilte g O E- oy
T FOR O EEdivR el
TR EYR O O O Fini ik Talb
TR (R FE e 1Y) gy ke
BB~ PR O Q =1k
a1 £3 i 141 O Q Q A=t
EhRERaER O O L e
7 — 2 W (PS AX» LU SP HiJ) O R
F e 2R (PS AN LU SP Ui il ap
F U A~ Z BRI O O E R
W ES A LB O O el
B EREUY v 7
ZAE A~ T EIR @] O A—~1Zk
[EIE e o) O O O A—b T
WA O O @] O | r~=trTL
HEEBRE O O r—-tZk
5 O O (r—rTk
BG4 BHA v F A—b Tk
GIBE ot Pl NP

s,

BRI TR - /K - L - R - P - R -

Bk

B EEBEIRE
TR R R ]
73 b— TR

30ms LI'F
10.0ms LI
25ms DI'F

& 17.0ms LLUF
6. 4% £

(1) sy, A

SRR, AL,

T REEE Jowo T I YIS0 L
5T\ DR - SERRESTD b, ‘
(2) fEEEy

S ERDBIBREZI TR TVwEARD, BEERCHRET S -hE
BT LT ERIEL A

(3) ZREEY

(A S & T LIS BRI 2 S B 2 L, EEIEERG A T
> TWn3b,

(4) {EREENIRH

SR LB e T BREMES I, 1200 tw b B ORI EE
“}jrf%%%ﬁﬁ L, EENRREE 17 ms BT L T %,

(5) #f %

HHT L CHBERE T 2 Y3500 HIKE o TR B 2, H
HBHEGTHY, FAEBROMORHEIEILE &5 RERR
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Centralized Telecontrol System for Communication Equipment

Communication Equipment Works

Shigeru HANEOKA - Susumu WATANABE

Importance of communicating system for information in electric power companies increases with the expansion of their power sys-

tem. For the monitoring of the communication Mitsubishi has been manufacturing telecontrol system to be used in a communication

equipment room (named CTC).

However, the recent expansion of communication networks makes it difficult to effect supervisory

control by means of the conventional device in one to one type arrangement.

Recently Mitsubishi has built and delivered telecontrol system, operating in one to several points control principle, to The Chubu

Electric Power Co., for use at the Tsu branch office in telecontrolling 12 communicating stations in the territory. This article reports,

as one example of supervising communicating system put into practice at various places, the outlines of the development.
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Modulators and Demodulators for Carrier Relays

Communication Equipment Works

using Microwave Lines

Shigeru KOBAYASHI « Yukikazu KASHIMA
Shigeru HANEOKA - Kazuyoshi AKATSUKA

The power transmission lines themselves have been used for the service of signal transmission lines necessary for the carrier relay-

ing to protect the former. Power line carrier terminal equipment has been working for sending and receiving signals in this arrange-

ment. However, the latest expansion of the electric power system has come to demand the improvement of the protective equipment

applied to the super high voltage system. Thus for the relay panels and the signal transmission apparatus is demanded new types to

cope with the advancement,

This article introduces signal transmission system for protective relays making use of micro circuits.
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Moving Machinery Control System through Induction Radio

Communication Equipment Works

Tatsumi IMAIZUMI « Toshitane YAMAUCHI! « Hirofumi KIRA
Yoshio MAEDA

Central Research Laboratory

To automatize moving assemblies running on tracks such as cranes, working machines and carts, wired or wireless signals have been
used for controlling them, but there are too many drawbacks in the conventional system to help diffuse them. Induction radio system
described herein is the one making use of communication circuit made up of two parallel lines and a loop antenna and magnetically
coupled for data communication between the moving assembly and the ground or between moving assemblies themselves. Its specific
features are its capability of multi channel communication with frequency bands from 10 to 250 kHz, unsusceptibility of ambient noises

and its contactless operation. These are all favorable characteristics for moving machine control. Its future prevalence is highly

anticipated.
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Principle of inductive radio.
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Coupling between twin-lead feeders and loop antenna.
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Error Control System Through Burst-Error Channels

Keizo OHNO
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Kokusai Denshin Denwa Co., Ltd.
Mitsubishi Electric Corp., Communication Equipment Works

Mitsubishi Electric Corp., Central Research Laboratory

With the development of the latest world where the information plays a vital part, a demand increases sharply for the transmission
of information processed by computers-the so called “Data Transmission System” and holds an extremely important position among the
communications. To meet the such a demand for the data transmission with high reliability, studys have been made on error correct-
ing system to function with an encoder and a decoder through one direction channel as one theme, and error control system to request
for a repetition of sending messages detected as errors by using an error detecting codes and a backward channel as another theme.
The author of the paper, from the practical viewpoint, has made production of error control arrangement based on the CCI, TT
recommendation V. 41 system as the main portion and also the analysis of the performance of the system on the channel where burst

errors liable to occur, the report being made herein.
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m=1 gyt HICI=1 ot OFYARB Y, 5D m—1 st H2H
BliEsRTH 0, Wvic
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A=zt F20 HFc I 3800 B O RPN - KB - DR - 1LLPY -

TR -

WG TR RIS b, WA ED b & ICERI R & 17
A, 5 BT XS AEREE L.

T b DFERIEMATE - BEFEICE T, va7o ODIFCL,
& bw CHFFREN RGDERTES [, BTl vzzs T
B sk, »5nREELLS LT RORNR 72 LAY 5D
LBbhs,

& £ XM
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E. O. Elliott : Estimates of Error Rates for Codes on
Burst-Noise Channels, B.S. T. J., 1,977~1,997 (Sept., 1963)
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0, 0, w(0)- v(n—4)
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P2, n) PlEowTlE, 2774 5 CREF A6 r+1 EubA-2t DB B
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o(n ) Pao={P(0™) + P,(1, n—1)—F.(1, n)+P(0"11)}
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cehb +P,(1, n—1)—P.(1, n)+P(0"'1)}
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~ ,—_/\——
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LY, EREAE oL Y iC 25— % a=1 235802 ANRD & : 1
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Ly JETNCOEER 1 0 axa 75
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[5] Garbled Redundancy #IM L J0wo 235 ERICEEY & Pro- Eyfi= P.(1, n—3) ——Pc(l: n—2) +P(0"31)

HE WP IC RITRES Py 13, 89 ORET LD LRITE S :

ek (RMTHIEY 2601 Y, r ok MTOMESEY iz ~Fel AN B, 18 =POTHD

PEBARXNBMER) 2FEFHLAE Y © 27 %, r+1Eubi-2 EYAshoR 41) BEX b S,

[6] EEsERy kR4 1 OBEBRERTFL hRD b, ATHOR @ 2) OEKE,
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Ay=P,—P,P 4P,
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Az=PpPi+ (Pp+ P,) {(Pp+2P,) PgP2+ (Pp+ P,)*(Ps+2P,) Ps)

Ay=PSPp(1—Py) A1+ Ay{Pp(1—Py,) P+ (Pp+ P,) (1~ P,;) As+ P A3}

A;=Pp(1—Py) A+ Ps(1—Py)(Pg+ P,— PyP,,—P,P,+ P,,.)

As=PPp(1=Py) AP+ {(Pp+P) 1~ Py) + P} Ay

Ar=Pp(1—-Py) AP+ {(Ps+P.) 1—Py) + Py} A;

Ag=Pp{l+Pp+2P;+ P2+ (Pp+P.) 2P+ Pp) + P3+ (Pp+P) P2+ (P+ P2 (2P, + Py)}
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Data Terminal Equipment for International DATEL Service

Ken FUKAI « Keizo ONO
Toshitane YAMAUCH! - Satoshi TANAKA
Akira OMURA - Ikuhiro KITANI

Kokusai Denshin Denwa Co., Ltd.

Mitsubishi Electric Corporation Communication Equipment Works

The volumes international communication have made a marked increase of late and their contents have also become multifarious.
To cope with the trend the Kokusai Denshin Denwa Co., Ltd. has commenced subscribers high speed telegraphic business-International
Datel-as a means to transmit data over the international telephone network. This new arrangement, compared with the conventional
international teletyping communication, has no limitation of code levels to be sent, and is capable of transmitting the pieces of infor-
mation twenty times those of the old practice in the same time. Recently data terminal equipment has been developed by Mitsubishi

to suit to the system ; the outlines are reported herein.

ks ARQ J7x & LTw 3,
1 % i 4 % 5 J5Ek

2. BEB LU
Fo5) SRR, F-2 WMEHEE (DCE), 3Ry FTIESE (ECE),
Foa ¥Rl (DTE) o 3 ¥ ol s, B 2. 1kl X

F-FL SOREIE R, EREHEHERT, F-a - B - FAX il
DEIBERAEE AT 5 bDTH Do vrys & DT-1EEHIAE
BEZLERE (550, MMPERETEZEIRESEHT 2 7-218

BRE e, BRI AT 2R ITESEA LKD), B LU

DE-1 I mAERS AL EEE (B 120 $#+3502/B 0t 571 -
4, HF-IRvFe BLED) THIREIhL T3, TOKEIR,

(1) =56 & CCTT s V-23 K il L 2 b DT, F-2F 3L

& LT 1200bps, 600bps BB L MR TE S, Awoo-FFe3L
L LC75bps ¥CD FSK £74 27430 2E LTV 3,

(2) w=F61varz—2 i CCITT %4 V-24 i,

(3) BRYITEEEG CCITT fhdy V4L el L, 24k o
—FhsuaRzLut & CRC HR (2 E; X0 X124 X0+1) %
o 1D $1w0 X, CRC F1w2, Jowov-TuaTuRFzes OOF
ML, BEFEILLTVE, TEBEVITESFRE, BREEHO -
7 RBEGH)EERHOFE L ER L, FEOE go-back 2 755

2. 2 iMBE R T

2.1 F-4iEE%RE (DCE)

R, B F-a5e30 (1,200 bps 35 L U600 bps), fyoo-F
431 (75bps LIT) % B MSE AN CTHRHERETE 5 £55,
771 25 (RO & OEERERERE F-2 - EH - FAX,
F XUz b0 REMOTE #:kic X 33 H UM S lERRE, ¥ bl
Fovsvh-F £5 (ALY 12-150wY, FRI-J5 HEEE AL
Twn3,

(1) =54 (CCITT B4y V-23 )

stk r R 2. 1 \ORY, MG, B, Smo
FTHOBIF A "EHEIY FSK 3¢5 5, —KEHE, 1,200B
% 11.7 kH2+400 Hz (600 B ¢ 11.7 kHz+200 Hz), g—hn J&ik

7 #ipkEE (DTE) |OTERE (ECE) 7-#ibE%E (DCE)
1 ] = - oo g
- CRC T—ﬁi ::[::l—#7°l,/-.¢l
1 p R T R ' !
v Iva-4 < FF A | T-AT—~-T73 I
z ph 1 1200,/ 600bps =3 T :
z 7 e g T
xI
! 7 Ny 77— F
| V2
2l CRC 2 - Feinl T
Fa-2% ET 4 h R
L - 8 75bps 4 il
FAXSHR FAX$#:E3% B
e TR

2.1 [ F-7 ok B8 R
Block diagram of type DT-1 data terminal system.

!

EEG(bR) o ZZETRAR (R DA RN
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2.2 S kRN 8

Data terminal equipment for international datel service.

$ 10Kz (600 B ¢i% 10.2kHz) T REEF L, SAEEEcD 1,700
+400 Hz (600 B ¢ 1,500+200 Hz) iCZ5#: L THB~EHT 3,
HHRELETEOWIECERIT L 11.7kHz D 20232 CHFEL T
B0 Avz 2H5 L Tnde Avoo-FFeil RESEEFRRIC
% FSK H#x T3,

(2) =-r#ER

REMOTE « PHONE : DATA - FAX D 4 5= % 0—2Y2{wF T
i 2 BIRT 5. 2197 28 REMOTE ichbiuiE, S 1v822-2
F51ck b DATA - FAX £~ IKRETE 3,

(3) 55K

7T ZEHEE & OB - BIITIE, 2,660Hz % 20Hz C $—1u5 L
o b—vE-t FRERAL T3, ©D2660/20Hz 1557, BRHL
WO RS - REROE BN A ETT 5, FATHERBE-CmA
EHR Yoo fEth, AALAOEHICK VEFNAL L EEE & D
VBRI, HAS fau #VET600Hz by BHIC X Y HFTIMA
HHHE BT 2B TE 3,

(4) FAX ik

FAX SiROREZAE LA % PSR 05dB LIAT,  HBE~
kT E 3,

(5) ®F61va2z-2 (CCITT #ih4s V-24 icHin)

% 2. 2 LR

(6) FAX 1u52:-2

£ 2. 3 KR d.

2.2 BRYETE%E (ECE)

FEEL, 72 BEEE (DCE) & 7-2 #kE® (DTE) Mic
L3 % Rk ¢, MYITIEHN L LT, CCITT #itss V-41 i
B L 7z 3-F1o5u5ut & CRC HREBAL T3, IS
2R 2.4 IOTT B0 8D {uarz-2 BFE 2. 2, F-a iiEEE
ED 1u82=-2 3K 2. 5 WRd,

(1) {EREH

E Jowy BEEHNT, 170w B, 4-E2Lub4but - $—a
Ewb » Fzwotu b 16 Ly b CHERE X 3L, =ty b M b %EH X B,
Faty b & 240, 480, 960 'yl 0 3 FEIFA D D LI Z [T 5,

(2) HY~E2Ewh

R2.6KTFT 160 OMABERD 2R, AEECR SL-Fah
bkETEMEHL TSI, TEHD $-L2E b B Jows %
RELEEGE, 3Cr1rdows 6 &AL, LAV, %L,
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£ 21 =541 B
Specification of type DT~1 modem.

HoOom | o 4 B e
WA )R ST, BTENG
2 #® H R FUEREB A (FSK)
F—RXF v F A 1,200B/600B
EA I S
Ny 2T —FF v i 758
1,200 B : 1,700:£400 Hz
oM oM o m 600 B : 1,500::200 Hz

75B: 420% 30H:z

B A v - vz 6000 T ¥ =

F=XF xdr 1 0~=15dBm (1dB =7 v 7 7[%)
AR A S
FexF 4+t —6dB (1dB x5 » 7" W[EE)

B A L 2o

Fe ZF a2 kN 0~—32dBm
Z 2 v < o
Ny —FFaFrt:F—XF+ 30 —~6dB

' 2L T A WHHUTF(F—&F v i, N2 79—-F¥Feidrlbd)
3,000 Hz iC 3t} 3 #xf B FEfcds 300 Hz iTxt LT 20dB ¥
BB % TOHAY ~ 7 EROBRESERCE D, SMAER,

300~3,000Hz ¢ 2dB Ll

£22 £eFs1varz-2
Interface to error control equipment (Data terminal equipment).

@ I N AL B R A ) A
®’EHT - = FG — 1 101
#gEes H T - = SG - 7 102
x @ F -~ X SD DCE ~ 2 103
Z R/ F -~ % RD DCE 3 104
x2 @ = X RS DCE ~ 4 105
-3 Gl L cs DCE b 5 106
FeXty b LT DR DCE # & 6 107
F ey RKER CDL DCE ~ 20 108-1
F o WK VT4 ER DCE ~ 21 108-2
ZEF )T HBH CD DCE b 8 109
7 — 235 M AR DSS DCE ~ 23 M
577 F T BSD | DCE~ 14 118
277 ST BRD DCE # 5 16 19
%77 L VR L BRS DCE ~ 19 120
%7777 **%| BCs DCE # b 13 121
ey TS Akl BCD | DCEwo 12 122
[ A - CI DCE » % 22 125

& 2.3 FAX qu30:-2
Interface to FAX terminal,

EEN &34

[l 1 4 0 * & No.
%M 7T - = FG — 1
g% B 7T - = SG — 7
XSt 9

FAX BUg 5 ~ # DCE ~
XS2 10
XR1 1

FAX % @ 57 ~ % DCE » o
XR2 12
Fefty b UF 4 XDR DCE 2 i» 6
FAX B K v 7 4 XER DCE ~ 20
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£ 2.4 b ENIE&EMHE

Specification of type DT-1 error control equipment.

% 2.6 y-atutHlrse
Combinations of service bits.

mofE K

T g A REIREE, Ry 27~ FF e G (GERERS
o) IEEINIERC X A & E, PN

F— ZF % F 011,200 bps 3 X 8 600 bps:0.01 LI
Ny 2T FF i 175bps BUF

7 a oy 7 BRRHNK
17wy 7215260, 500, 980 € » b @ 3FHM

L o T A T
rPEy FRED

gfr@"ﬂ{l;— 71 1,200 bps CHitk 727 ms, 600 bps CIEA 1,543 ms

%8 % % | CRCHN, £REHA GX)=X1+Xi2H X541

By miu R

FE7e 20 GX) CEXBUWACORK 0" DOF =97, B
XU 7wy 2 v~ v 2BIFERO I

BYTEHFR

go-back 2 ARQ HR, =IF~7 v 2B Ny 7APL—~Y
KEXhlEL, 29 ~>T U7 bBTED

T BT s i B BR AT s
a 0011 7u oy g ARUE A O
b 1001 7wy 7 BEFE B @]
c 1100 7wy CRIPHER C o]
d 0101 5139 B AT SYNC O
e 0110 | ®—aAF7uy2(F—42d&Eiv)  HOLD O
{ 1000 | REMT (F-2E8Xhv) EOQOT O
g 0001 Ay~ P VB (5B~ ) SOM 1 e}
h 1010 | A vt~ 20h (6RifEa—F) SOM 2 e}
j 1011 Ay 30 (7 BkLa~F) SOM 3 O
k 0010 Ay VAR (BRI~ T) SOM 4 @]
1 0100 | #»t—~Y8T (F-FRETHEV) EOM
m 0111 FeRY) VI IR —T DLE
n 1101

111
° O g soamcssxmmcs
q BRI
T 0000

I A

B7w oy 2 BHCED 70y 2EIMAK
(a) BT v v 7 @B, FEIWNENS 0101 KK CFRM 7 4 5
—, EFRICEE L FE- 2 >~ 0101000010100101 - HIK & L ZE (4
Ey b X DBH
(b) MW7 17~
By /0D Y A—HATITEy 7OF— 2y P HICHE
L
a~t 010 ) N—YATRE » b
vy Sy a~FRavAFITA

7 OB W

FHEYA 7B 4T 8B LA LAHRMICAS

L3 s

5/6/7/8 BT DALREFF B

AvET 2~

(a) #E5 a4 :CCITT fiht5 V-24, V-41 ICH#ifL

(b) 3¢ DTE: % + 7 7 & <~ 2 OFERIAR

% 2.5 ECE-DTE {u39:-2

Interface to data terminal equipment.

(a) M

(b) ZAEH

wle | 5 mpeo B mlemos| 5 @ res

No No
BT~ | pg N )| | BEET- | 5 _ .
BRI | sq _ 7 | | BEHT- | sg _ 5
ZEHHE (DR |BCE~ | ¢ | | ZP®H% )| ODR |BCE~ |
Z@MM|SST |ECE»n| 5 | |EB7 "% |RDE |ECE#b | 4
RE@7-% |SDE |ECE~ | 4 ZZ~#%|RNE |ECE~ | 3
Br~2%|SNE |ECExb | 3 | |FB2.% |RDS |ECE#o | 2
BE7~-% |sDs |ECE~ | 2 | |®®7 "7 |RD#1|ECE#s | N
BRZ-% |spy1|ECE~ | 1 | |%E7 7 | RD#2|ECE#e | 12
BRI-% |sD#2|RCE~ | 12 | | 2EFTF | RD#3|ECE#b | 13
BET; % | SDE3|ECE~ | 13 RBI77 RD#4|ECE#b | 14
BEZ"% SD#4|ECE~ | 14 277 |RD2S| ECEmb | 15
#E7% | SDEs|ECE~ | 15 RE77% | RD36| ECE#o | 16
EETS7 sDzé ECE~ | 16 | | FWTTF RDE7|ECE# | 1
BE7-% |spg7|RCE~ | 17 | | FEZ7Y |RD8| ECE#y | 18
AEZ;7 | sD#8|ECE~ | 18 | | HMZEE| opM | ECEmb | 25
SHEER | IRM | ECE b | 25

ER 57 AR - g3 - K - WPy - B - MY - ARE

ED OBEMMIFEY—rxEy PHAEETERT
T2 ZOWBRTAFAT w2 LRRLERF v BT EBHILEV

%27 HADEBL-3EE KH

Maximum permissible line loop propagation time.

7 ZBEHIL
600 bps 1,200 bps
VA REE
20E v b 343 ms 127 ms
500 ¥ b 743 ms 327 ms
980 ¥ » b 1,543 ms 727 ms

& 2.8 7z K&KHEER

Specification of data terminal equipment.

a~FL A 56 7, BBAH
B o B B 10xrTr 2B
. mom F K FEmR
B7=70 =7 I m B R BRELR
77 ¥~ iR BB EW D, TOEER LM
B O B R FmT v FF v
2~ FL X 56 7, B
BT~ 7 )7 v A~ RICL B
P, B o oW O 120%x77 2/
o oA KX FEEME
A LE R LITASVFBR
B o B OH® R—F T F =y
P T ) XOBHBMD F + T 7 2, B RV ITERE»
YA Fans LEETERER v T2 FCHLTAY 7 4 F = v 7BER
HES. AIF4F =y 7 REN, W F=v7 OFFO
ggsBcES.

Frwr (FR=0) BLTw 5,

2.3 F-YiEkER

RERZ, |YOTEERCEREINGK »-J AHNEET, 7
2 R ERERES 120 ++525/HE CHRETH 5. B LERE R
2. 8 IRT. fvarz—-aA EF 2. 5L L %,

3. CCITT g5 V-41 |= & B {EHE

3.1 BYkHED
B V-41 OERLER G(X) =X+ X2+ X+1 i3
G(X)=0+X) -P(X) zzTPX)RE®RLEN
ENATE D, LB oT, OB BINARERESE,
(1) F_TOHFHE Eybis-
(2) svds R2Ey P15~
(3) 16EsPREMTO A-ab1s5-
LB —H, Suds ZE Eubabl—s IKHL T,

=}

ioTCIELWwnE

gui
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M BRI /2 ThH B,

3.2 FBRMAE L — FRIEEE

go-back 2ARQ HCHh B b, HEMEM LT HERM T,
1Jpws % NEul, F-2 E5#E Bbps &1,

T=N|B-~4
2T did 256 HTD Futo

¥, Wi VAL TR, 4 & 1LT, €6 @ F-aLFuT i 40ms,
RQ BligxiG & LT 50ms 2 HHBTTWw 3B,

LT,

T'= (1,000 N/B~40~50) ms

£ 2.7 LK Towr BIh U K45 5005 € B 0 3 8FERI 1-7
(R 2 R T —RC BRI L v T © Fu1 1)T#300ms & »
DT3B, ®iic 1,200bps CHRERE 1 hwd RHIT F-5 R%
ARSI Jowo 2 LT980 By b X TEE AR S,

3.3 {EHIEFE

(1) F-a %EFH

WE F 0w B - 2 %(E F-2 DIHIC, Jovwsy-Tua FRO 4
—EzEw bt (A, B, C) 2L, F—2 KR -tatvl bEDE
PUE Awt-9 ZTRE GX) CTHELZHRE Fzuotivr 6 LT
LT, 1Jaws CEREET 5. CO& % Joura-Tor FRD
A, B, Ciz A-B->CHoA—-B—o- o & H1oYw CRIMEN B,

(a) #EH Jows (B 1Jows &WMT3) T 2TRERTRAD
RQ EHR (Rwoo—-FFedu BEHCITADIE) BIK Jowo (27
O0w2 LT 3) ERRORE Frootut REMEN 2HEETH S 50
ms [B]CHETEN D,

(b) RQZHHLERLE, 8527050 OBEK Fruoty b O
AR RKELTREML, BT aty EhTw 38 1J0u0, H250
v T HET Do BEEMEZRE 2 Jows BO Avdrabu-8 #BET
H5o

(c¢) RQEZHEARTNE, HEEL TR Jows ~eBTT 5,

(2) F-2 ZEFIH

28 Jowo 7 GX) THIE L, ZoWEE=0, 2 4-tatfut
MEERELY (FE f-EaCy b A EEHR A-BoCoA e &
F1oUws KA >TWwn3) BE, ZE Jows BELWEHEL, 7
&M IEND. —F, FEEH~ERQFv (Roo9-FFed0 2
B2 8 2MALT, 240, ZoOMDHEEIRY Jows LH]
EL, 24 Tl OREZIERT 5, 21 Tl OREERE[M~
DOEEER (RQ=1) Z7RL, FELLFHED Jouwr REEEh2 T
TREEIN D,

HEARLHLIE, RQ=1 OREE: LTED0BRAER 5 2.
Thbb, ZEMUALDO RQZIEL BBHL 254 (NORMAL RQ
LT ), RQ=0 Kdhrbbd, ZibroMl (HEiEkEo
1%, N=FOI7 BD J1L X 3) TRQA=1 : BHNL 255 (FA
LSE RQ :#5), RQ=1 Kapbbd, hibHOIHT RQ
=0 » 381U %54 (LOST RQ 259 3).

(a) NORMAL RQ

E3. l(a)FF L5 AXBOBC® - & Hky-run X
T A

(b) FALSE RQ

B3. 1(MHEFRF L5 - ORABOR - & Eky-Toalk
T 2. cotE 2HBHOARIBNILAE VN,

(c) LOST RQ

1038

/ T#EF = v 7€y P RER

wE® -] A ] BN A] B C | A -
RQ g r
RQ=1 RQ=0
##M X [ ®R]|®]®] 0] ® -

{a) NORMAL RQ

2z -l @ | x|leo]le]Jel® ]--

(b) FALSE RQ

#EM | A [ Bl cl B [c |-
4

RQ 7
: lost
RQ=1
am o] x| el w8 [---

|

T5—Ll2FEET
{c) LOST RQ
3.1 {&3% K o RQ K
Sequence of RQ signal for data transmission.

K3 lcRTLsc XBEER - Eah, ZEMCKT
5 AJows BERETTLE S, LR T DBA, ZEMT 7
S ICH LT, ZEMCOHERZ X TR TZIEEN 2 Biows R
AL Y-E2Ewh, COEEB, THhOMR=0CTHETE 3,

(3) HEHBFIH

74 b0 TREW] %, BHORNIRAM Jows 5T, <
NI T Sot-5T 0w BEREN D, B Jows BEICHEE <k
D Fows D Y-Latwt MBEEE, AZklk SOM OBTH 5,
L7#oT (SYNC) - (A) + (B) - (C)- -k %ciE, (SYNC)- (S
OM) - (A) - (B) - (©) - (A)--om En B, EEMTO RQ ERE,
B Jowr EFCEL Jowy $CEEL, KO Juws 20EHE
LT3, WAICHDIC 15~ BFELEHE, (SYNC) - (A) -
(B) « (SYNC) « (A) » (B)d Tk { & %o

(a) F#Jows BF

B Jows E5E, FWANEHES (0101), B 51435~ FH
Azw (0101000010100101) @ 16 Ew b 2 LS E N 5. AW 245-
X, 0L @ JA-HL 32wt D s-1245— & Ol @ YA 155
D 0vdI45~ O 2R L FERICE B,

(4) =ZEHBETIE

56 B oD TRwo0—FFeil IHET %, ZEFBKECAY,
FEHHREA T 2 WAL 2, B Asy OBEHEE, 2E twbatby
—6 R UCERIC TS, B Aav 2ERMIL AR LE, Jowoa
1204 2HETL RQ=1 % RQ=0 k¥ 5, T, KInuwr O ¥~
Extw b OAEER A 2 SOM 2% T, 22 FHRE=0Thh
B RQ=0%§ET 5o b L¥-Eatwr MEaERX A 41X SOM T
AV, HEE0 ¢HIE RQ=1 KRL, ZEMXHURBER
RigE 5.

(a) EBwbtarzod BIER, FHREN >r5- ORRMZEEAEF
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H, Bl F-atu b o s zfMAL b,

(b) wvokh, Jowsatzud RErshich bid, ¥-Eatyb
Wi 1A Gk y (0101) it b, ke L
TR Sows RV HRT (0101) &5 J-Laty b #HrEe
ZRELESE, Jowo B arz0d BFEF, Bic 770w
2 G2 #EERV F0wr) EHARL, Towy DMK I6ELt
W AzuFzes L, BELTRE RQ=0, FoHE RQ=1% RQ
Fpil 2L CEER~R%R IR E, CoFRICED Jowoafzy
5 DEEWETERL T3,

(5) HEFEMTIE

(a) EEMNFIE

FE 1oL (2F0wodroL) PHIBEL C, 4 ¥4 8 EEt A%
b, AR, &HELUHERERECA R, HFRIRECTE,
B Jows BB LTHERD 20wy bR S 3 Towot 1ol DIERE
ERB. CO3Tawot ol BHIEEL T, 4 EE8EECERD
ERBETREEL HEL 75-04 KK & T

(b)) ZEMFHE

PRS00 2NEREL C, 4 F2ik 8lERtwak biE, R Th,
LHEEL, BRMKECADBED Jovwrarivd BETbh, Bl
HoRMEER, (4)0ZEHEFH: AEETH 2, 2EL, I-t
28w b A B RBR S OIEFEFERCE L, 25T 0HhiiAd,
HREWHEKEECA - T, S0~40FFEL T% Jovwrarzsud R
CEATHEZERGELHEL, 756 KEE T

(6) Bk ILTFIH

EEBO—tkll: & LT, HOLD Jpws #{HLCTw3, —I%
RILAFET L, BUEBEREHOBE, -2ty b e d—RRL
B DR F~27000 O u-ru2 BRICHL bOTHATLE R bA .

(7) EEETFIR

(a) ZREMFHE

Foq WP DREERTEE2RET D L, B F-270w20 21
W, #ivT EOT Jowy (F-2 RETAV) 2RNT 2,
EOT Joyo 3#EHH RQ=0 tHhi (R 5-27000 RIEHICE

[T -7 SRR - B - KUP - P - EIR - R - R

BN LHHEWT 2) Bk, RQEHEEE, EOT Jows % 4
ERRELC, BEKT T2, RQ=1<cdhd, HKF-sJjows
& EOT Jpwo 2% 100 & A H, RQ=0 € ahEHIFEHE—T
HoT &R 5,

(b) ZEMTFIEH

EOT Jowy 2 EL ZEBHE LR bRZERT L A2 b,

4. BBYFTEZEE (ECE) 7~ yizk#EE (DTE)
D& EAHIE

A& y2576 T, ECE/DTE [0 52 #% 1va7z-2 % IEF N
# (—FED Aav ) ELTedhb, ERYHRE 2 MEcLAY
i vazs LBESERMEE LA R LT3,

(1) F-a EBEMTOMEE 2277

F-2 {EREH LI, 1,200 bps % Ao ik 600 bps o R HMEREE 523 i
NT B, [ C OREELE L DB ADER L © 1u292-2 T
C pE ECE ©lRze 'y b MIIC dx-Fp502 225 A L Y
EREAMEIRL T2, TD dx-%p302 REEM-CEBETLNNT
ENAE e di-%4502 OREREENCHE L, ThEEEMHRE
HBH ok LoTEM~RELREI LS Je-ravbo-L e LT
%, CER©, HESRBCHERLCRET ST LY ARETH B)

(2) F-a2 ZEMTOHE 22957

F-2 UKD F—a MRS (2 & 213 Avs 3UL) 2B
e 3. zos ECE @iihilivic RQ #26EM~Ke L, #
NI 3 KR E e T B,

5. ¢ 0O

B FERE OB WETO Feg ERECHE, W F~F1 GHAER
B, B, EREEEOST, ToREETOCRIECED D
DrELND. S, B V-41 ol EhTw3, FEWFEE
KX bICEWREGEBERYE, xo50300d 2B L, o@Et
ZEE L vass ~ RT3 L AaEBL T 5,
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F— 4 fE

UDC 621. 396. 45

F 2400bps E 7‘ A

W A o R R AR OIE BLFF

EY*

2,400bps Modem for International Data Transmission System

Mitsubishi Electric Corp., Comm. Equip.

Mitsubishi Electric Corp., Central Research Laboratory

Kokusai Denshin Denwa Co., Ltd.

Toshitane YAMAUCH! -

Works

Ken FUKAI « Keizo ONO
Masahiro MATSUMOTO
Yasuo SUGIYAMA - Kunio NAKAJIMA

In the international data transmission, it is remarkable that transmission rate has been raised and the function of communication

control has become multiplex at the data terminals.

Kokusai Denshin Denwa Co. has been striving to introduce high performance

Modem to meet various conditions of demand. Now it has been successful in the development and manufacture of Modem for exclusive

use on international data channels.

simultaneously data at a speed of

2,400 bps on a data channel and of 75bps on a backward channel.

This device operates on the frequency division multiplex system and is capable of transmitting

Herein is described the outlines,

. ¥ & & %
AREF IS FENBBERICT, F—aFs2L & LT 2400bps, A
99—5’?172 L & LT 75bps ¥ COEEZRHTE 7—2 EF%, HEHE

DHBEHNICL ) FARMERTE 5. ¥k, B FAX ik
E?&%'/ﬁ“lxcw'c, H - F-2 - FAX 0L B EIuBEREL S0, +
DR,

(1) BAWGDAM:S XU SHEERERE - €54 & 0T TER
T 5%, RDEEH CCITT @45 ICHEILL T B,

(a) F-25v31 (2,400 bps) : #)% V-26

(b)Y Ruon-Fexu : B V-23

(¢) Avavz—2: #BE V-24

(2) F-z3v31 1%, % V-26 02550 4 B A (05, 90°,
180°, 270°), Jpal B (45°, 135°, 225°, 315°) JLHABET DuawF
CTHHELCE D Tk, L200bps A (90°, 270°) ~EMHfiz 1
RECH 5. CHEHAMBORER, TMEFRBLHEHL T Avwr
23 TEEEEREL LD TH 5.

(3) RN (85ms) I X b, EAEER fi-yud EH
BHFETH Y, ESERNEOE-EREECREICHSTH 5,

(4) THahrpflss Gt L 2 DCHEE) & LT 3,

(5) (HHEBRHEEIEAE < (1,000~2,600 Hz), EHOMEIE -
FEIECH T HCH L CRIBER K E v,

2. R B LTMLHE

AU (DT-2 3 2,400 ZEUAIIED) 1, Atk & (o RLAR
s, B2 LI B2 2 KBRS
f

iy )

(1) WREER: 4 RS
(2) WEHX: LTFBEHRN
(3) @Ee-r: -z & FAX ORHEPEE, %e-F

& YE~tovbo-I i€ X BE04R 4% A5 E[EE
(4) F-aFerL EMAAR, CCITT Z)% V-26 i
(a) (B85 + 2,400(1,200)bps 0.01 %LIA

N
{
N

y

FAX# &

(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)
(i)

s 2,400bps  4DPSK

F e B Fa A E T A

71.200bps 2DPSK)

Nt

Ny 7T = B R
EF 4
75bps

PRI ANEN

FSK

R

2.1 DT-2 7% 2,400 bps £54
Block diagram of type DT-2 Modem.

2.2 DT-2 ¥ 2,400 bps €54 418
Type DT-2 2,400 bps Modem.

ZEA
LA

1,200 B £0.01 %L

4 ARZEE (AR 2 (1,200 bps ¢ld )

A s F 2. LiGRT

RS - IR =

PE SR IS« 1,800+11 Mz LIpy

AR PR A + 1,8007 Iz LipN

WA TR O SHE R ¢ 1,000~2,600 Hz

IS IRERE] ¢ 8.5 ms DIPY

B COITT gy M-102 PR EEBICT, SIN I 15
dBics\»T, Ewb DI 10 LF, HFik 3
kHz Ao Bl

1040 = [EPRRET k)

T ZZERR () I ERAYREDT e =R () FP R DFgE
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%21 2 @ 0
Phase shift for 4 DPSK (2 DPSK).

£AE b 2,400 bps
£ R o 247 A 247 1,200bps il Y
ey b Ev b 1 I B
0 0 07| +270° | 457 SIS
0 1 +90° 0° | +135° | 0:490° | XA ¥ rOEBBEML
1 1 +180° | +90° | £225° | 1:-+270° | BEEF A €y b OFERAEL
1 0 +-270° | +180° | +315° M EofHER RS

£2.2 1vr2z2-2
Interface to data terminal phone and fax terminal.

(1) F-z UREEED 108722

I x| V-2

[ 51 B | A B 2% Nol E#ES
® % B T - = FG — 1 101
2 5 B 7 - = SG — 7 102
% 54 7 —- £ SD EF A~ 2 103
% E 7 - Z RD EF LD 3 104
2% & = kK RS ES VN 4 105
S 12 Af Cs T LI 5 106
F o~ Z & y + v T oy DR EF A b 6 107
Fo— Z & v b E B CDL EF D~ 20 108-1
7o~ 2 W K v F oy ER EF L~ 21 108-2
[ S A G CcD EF Lipb 8 109
Fo- x {85 # K @ R DSS EX NN 23 111
BET LAY A4 27 (P) ST} EF b 15 114
RETLAY AL 75T ST 2 £F L~ 24 113
ZEIzLv ALY EA I v RT EF L b 17 115
2w = ¥ v 7 NS EF b~ 10 —
Ay 2 Y= FF o FAREF—F BSD EF A 14 118
Ry V= FFx ZARIET — 2 BRD =5 Al 16 19
Ny 2T ¥ e o K BRS EF h~ 19 120
Sy 2T FF o o BAF T BCS EX NN 13 121
NP7 bt}:f,’;* yviu | BCD | =Fo~ 12 122
(2) fFHBESEEEE D 1v822-2

2] # % wo|ow wo| TRLEEY
BEBT - = FG e 1
BEMHT —~ = SG — 7
BELL % #& BELL =5 A~ 22
BELL & & BELED EF Al 23

VsS1 9
% e EF A~

VS2 10

VR1 . 11
= i EF A b

VR 2 12
b A A 4 OFHK EF LN 20
BIEMBET =2 SLM EF LD 2
ZENREEE=# RLM EF A b 3

POW 1 21
i i POW 2 T Lip b 24

POW 3 25
(3) FAXURIGR L D 10822-2

] % B # % ¥ ALY
EREMH7T - = FG — 1
BBEMH 7T - = SG — 7

XS] 9
FAX % g7 — & EF A
XS2 10
. XR1 1
FAX Z2E 5 — 2 EF LD
XR2 12
Fr Ry P LT 4 XDR EF Al 6
FAX ¥R v ¥ 4 XER LY N 20

MR -2 fER4H 2,400 bps €54 « I « KEF - 1PN - 484 - R - il

(5) Awoo—FFe3u Z5EHMR, CCITT i V-23

(a) ZFHX: BEERSHX

(b) ZEFRHEE : 5bps DIF

() HEpEwsy : 420430 He

(d) BEOFH:10%ETF

(6) BMBRABAHT 10402 600 Q FHf

(7) EEHI AL

(a) F—aF43l:0~—18dBm

(b)  Awgo-FFvdu: F—aFeiL —(3~6)dB

(8) ZEBEAN LWL

(a) F-zFvil: 0~=32dBm

(b) Rwro—FFeiL: F—2F+3L —(3~6)dB

(9) FAX gk~ fzg: H05dBRTF

(10) &L :  3,000Hz KH1F 3 =HshEE RS 300 Hz i
%L C, 20dB ECOHM 71— BROBESA LR TE 3, FLk
D LA fzEd 2dB Bl

A 4TEE: W EBK LS 2E-n-FFHIL, u &5 600
Hz p—u %@, 26-h- 1%, 2400Hz # 4Hz CEiEL = b-v T
g

(12) quvazz-z: CCITT )i V-24 il

(a) WHANEE: £@~25)V

(b) TEFANEL : 35205k

(c¢) TEMHHEE  AFFER 35k T £V

(d) HimEnE :%£2.2, M2.3, 2. 4%

0N ta
“OFF” il
i
[ .
_ik__f 1 F =3 2
> 2,400.71,200bps
gy — VY~ Y
—i
BRS [ e
£y Ny T —
BCS o - Fow Al
75bps
N

t,:9,20,30,50,80,150ms A D Zw TEBEIZLB
¢, :3.0£0.5ms
t 5 -80~160ms
t 4 2.0%0.5ms
EOMBEL 22X 4 I ZELT T ImsPUT
2.3 Aqvarz-2 BT L HEBEN 507

Sequence of interface signals and transmitted line signals.

A ;—

%
o L tid
cD T 1 _OFF e 2 F o R
NS - 2400 '1,200bps
—lp g
HRESTE s AT AVA Ve — "NN—
Xy ) _~1t L ——Ia [ )I\'v?V—F
R il Far R
seco —f L 75hps
£ 1>7~9ms
2 ; 110~15ms

5 2mskl b
7 5 80msElT
2 5 :15~8&8ms

2.4 1us2:1-2 B35 L BHEE FrUT

Sequence of interface signals and received line signals.

3. EFLEERBLEE

IR L RBsAE, B XU roa0z-2 TR LB RER AH L T

1041



INTERFACE LOOP LINE LOOP

s =
O I R T E
— S Fo S
______"" = E]v ETF 4L § 1 e
i - T Y | [T e
___:_(——-L 1,200bps
esp_[,c.
~———~——-[}_§RD R
prs | 27"
/*—-* Foo A
ETF 4L

,a—ngl— 75bps

3.1 £FaFabY—Fub
Block diagram of Modem test circuit.

w3,

(1) BRERITIR L 35

76 WO EZEIERE LA ST, HERA - EEAE 3ITEL%
LTwn3, LdoT, EFD LALErP Haﬁ%ﬂ#'ﬁﬁﬁﬁmﬁwh
LT —ERENE DT, FERE, L OEEBW N EICHEETH 5,

(2) Ava7z-2 TR L HE

3. 1 IiRF T LR, 1uadz—2aALAL TEEZFEITNEI NG, 7~
2F e T, £+ U7 B (CD)— R EEK (RS), %(E 7-2 (RD)
—IEE F-2 (SD), (8 a213ud (RT) —HEEREE 21305 (ST 2)
~HEEN B,

4, L RFAL~DEH

E4 licRiMEsEZiLbhd. Tabb,

(1) 4W £ 85 Point to Point 3y 254

(2) 4W £FEH Polling 3254

RS,/7CS 214 73 9ms, F+y+ BiEFEA 15ms BITF O & AR A
Polling %y, to—-2 2HET 2561, 72 ¥k (DTE) b 545
N3 a-vuy NI Az 2FIHT 5,

DT-2 %% 50 ¢k, FHIKZEIND $+9+ D LW #EE LT

R
L T2 [ {4 DT—2 b
DTE R S DTE

~MODEM $ fODEM}e]

(1) 4#%5(4W) £ % Point to Point

S (
— DT—2 ?
CCu ,

7
- Mopem|R g

}s R ] s Ir
DT—2 DT—2
MODEM|  |MODEM
[ I

DTE DTE

(2) 48RUW) £ ZE #£-Uv S 2yt 7—-2

| f
L lor=2 ]
! [MODEM| |
i i
| i
l i

[

— D12 [ A
DTE N
- MoDEMRS

oo H

S
GT——, I—H‘r‘— MODEMP
DT-2
MODEM

DTE

|
1
i
i
1
!

® 4.1 v256 ~0OWH
System application.

) =a—vyroarziE, 2ms BEO ON AA 2T, »hoSEHEKE )2
HEFT2F cONRERHEREL AT AL V.

1042

10dB ¥ CIEHAIRETS B,

(3) PEHHE o254

Fwb0—0 B DERI TR SN, BOZED Juy SR RHT
DA, ok, HEMR AL THET 2 LY RER Fub
0—0 BHEETE 5, CoBE, TEAREERE LTEFT 3 256 T
D RS, /CS 514 % 9ms, u2576 @ RS, /CS a1s % 30 ms ICERSE
LTEOE, BICITELEE 2197 % 1oaoz-2 flicLTHELE

T, Hhris e LTHETRETS %o

5 F—4F ¢ R AZLRER

EFEE O Joyo 2R S. 1 IR
FeaF i OEFE L CEFRE L b, ZHEFRHFXZHERL
T 5102 WHOMEX &, (HERZEC X 3BT HOEREE
- Twn3,

ZEREBA~DAN F-2 HRE 21305 Ko T, 2wt TE T
Foau7b Loz WIHREHE N, 1-Fqudovwo ik DF2. 1
W TAHBRCER I NS, 5. 1 /R3 & 5 fiER & &3
howa ONEZ 2N LT, ZoEEEN Mmva KD T £y
bALE, Aoz I K CRYIBHZS R BB b 5. ZH hov
2D tyb I& 2400bps Tk dqty b Tk, L200bps Tl Eub &
KiThbh s,

21kHz < TRAIMRZ TS Dz i, 192 kHz JEdos
WA RIEZTL T, HE N 0 L8 KHz (2T & 35 o
THO LT3,

2 4 TR —»:~f’4 v r“———-}
i ”—%Hl { t 21kHz

(REAABE A

19. 2kH/

.BkHz

1.8kHz 21kHz

5.1 MR Jovs X
Block diagram of modulator.

wekizz o v [UITHUUL U]
el S A N B
R S D [ D AR

E 5.2 ZPWAavoa O afsFe—h

Time chart of modulation counter.
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1.8kHz 35 X U 2LkHz K oz 1, EEFAR & b IR
HEDSIBAM 212 2 LT 250156 BIEE & USRS ©
PRz L Twd,

(1) £ houz

3w @ hova THEK S,
2 Tn3, Likd-T, houa B
Hii 21 kHe o X BH & > T B,

E5 2CFHT Lo, 3tyr OEFH pvua I 8 FHEOMNHR
HERH b, KoLtz 21kHz oL T 45° B 8 &k ) Ofu
2t a T 3. C D5 b, 2,400bps 213 A TR 0° - 90° - 180° -
270°, a4<5 B T 45° - 135° « 225° - 315°, 1,200 bps "¢k 90° - 270°
ORAEZE LR HEHL T 3,

168kHz @ s0ws ZAATHGTCE
2-35u LTwWhIEREED

6. F—&FvxLEREH

HHFEH O Jowo HEE 6. LIKRT .

TEEEE, o el AGC HilEgEC LAY WEILTh
5o BT, ZEIFE e e, 1.8kHsz fir#HZ8 ¢ 19.2 kHz JFik
PEYE A RIS T L CRIBRE R E TR v, RIS @ 21 kHz {ifEgE
P A EIR oz THRY . T OEBR vzes HEERCIBE
ICHETE X N tl, WOEIr TRLR I OF b B SR & it S
Bo WBHERE, Fo-Frud0sps KEDE2 1 CHETWT 72
KT ENS. 7-2 B vohL82a € twb Nkt ZE 21307

19.2kH2

SHFHE
1.8kHz 21kHz
|
oy UvL~u

2,688kHz

wHT - FamFivy

Q7

F4TER ]

6. 1 D Jowo ¥

Block diagram of demodulator.

()

2
<

200
Hz

3,000
TAL
nt : 37
— U "1 2 o1
fas}
= "ot
= o-10
1,200
e
20
: ) .
1,000 2,000 3,000

FlEE (Hz)
(b) 2,400bps %4 7B
X 6.2 4R NAHLITEOET) 280 by
(Hoxdy : 1.8kHz, Zesy 1,200 band)
Power spectrum of 4 DPSK.

FEBE 5 FE T 2,400 bps T34 + Y

C ORI - LI - B - B -

e

Wht-TiIE N5,

FoUPLAL BEHEIR O IR, 1oa22-2 O FpUP BETE L
CHERS & e B, gzl BIEEES X U iak L o
FEE R 2 %,

(1) afzugd Ol

6.2, [[A— d1twt & MREEL & & DML D 2
Rob #7730

2,400 bps 213 A @ “0 07 iz, TabbAEEL O O5E
BT, ¥DXdhF-2 2 AEL T 1,200 Hz D 217154 >6I
T 0T, ChEFIFLCEIAMO sa130d 2HBELTW 2,

FEpickt, LC BRI 2T L 25| ¥ AL = 21 kHz {715
LHWCIET 5 itk Y, ZEEE,DL a1zvd LT
%o Bl EAHRTEBEHITNG 20 %50 21207 D EHT 5. Tus
FEIRT 2 R0, BOERE b 5% Faual 212 BRI 2
LTw3,

(2) Hoptulprd:lngs

PSS lirllmr’g{'iéﬂ/éﬂft 21kHz ¢ H/{.\L'fﬁ SRR &, T}u Hee
224 00w0 bR L TER 21 kHz {35 & o fiiiH7E%, Bl

TR DM EIBIEL T3,
7. #4372

ZHERICHE E T3 a12ud &, KREIFERIEIRD bIE
4% 5376kHz ® 924 g0w0 253 LA b DT %,

5,376kHz 168kHz
i\ . o
e ] 2 =16 FEEA T v RS
s
2,688kHz

[EERaEE

1.2kHz

19.2k}Ij>2‘4kHz
+— 140 +2

7.1 af3vd Jowo K&
Block diagram of timing:

8. HRMBE

8.1 F4 YHAER Y 2L~ T OERMIBRERRK
Faga L E N NAR owon—7 (DPLL) # & 8. LiCRE N £
F &t b TTT, FRLBRKD D DEFUT 5.
0y AJID it FESRE BRI P(0) % %D,
o AR S BN OB (I E & Bo
T A ESE
TR QC-) Dl w fHOBERNY LA
bz () olidie S OB v\u % & 5.
Doz OPIRIRIE. v EoBIRER & B
b DGR ERg t=nT KB WTEDT ERKOL A S0
o@T) =06,(aT)—0,.(nT)
Y(@nT) =Q(p(nT))

52

<« B

&5,

Q@

AWT) =Fa@@xT), g(nT)) | reeevereeereees (8.1)
0. ((n+1)T)=0,(nT)+4(nT)
g((+D)T)=F,(y(»T), g(»1))
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b, N asate ¢ | Tavan 240kl A
ANy Q(-) P

0. |1 57T ~
RN &3

8. 1 Fsdan it owon-3 @ Jows [
Block diagram of digital phase locked loop.
co k¥, DPLL 0R&EOREH B Adbid rv THE DL
FRREOKIES b DWEEBECc RN RT3 C 2R TE 5,
COREBEBIZCE T, Bl t=nT KB\, WRE S, Kb,
Bl t= -+ 1)T W CTRAE S; ICBBT 3Es Py ©FEb T,
TEDATIT S b S; ~DEBRECYBAVW & & ik, Pi;=0
THY, BrhiEEERRATHELLNG,
Py y=P(S;(S;)
=P0:(7), g(N/6: (@), g(@))
=}§KP(¢=7;:/97-(1'))

=3 [""Pofs,(i))do

Kek Joy
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A New Method of Composition for Control Data Transmission Equipment

Communication Equipment Works

Akira OMURA -« Kenichi FUJIWARA

Herein is described a technique of standization in the control data transmission equipment and a new method for the same purpose.

As a method of composition of the objective, a standard of hardware has been established including a cabinet, unit chassis, block and

card with a name of type M mounted system.

out of the standard.

method to minimize the process referred to has heen embodied and put to practice at present.

then.

As a feature of one used for control,

it is unavoidable to involve some which step

With this taken into consideration and special attention paid to a shifting process from software to hardware, a

It has been displaying marked effect
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Composition of equipment.

1046 * EERIEERT

B 3.1 MypgedlhsURas
System flow chart.

YRR - Vol. 46 - No. 9 - 1972




) T mm
TR - LN
EW RiITD &= H
1,3%0
B#Z 520 224 2,300
2,750
1,600
600 1,800
| 0 20w
650 2,300

3.2 % x S{kodea-sltk
Bay.
TEHLETA 2%k, ChEbhbhi “MBEEEN 2400
HIHA -2 B og A e LTEALL T2,
RCETBERERCOV AT %,

3.1 2@
BE, Rz KEL 2L T, ZooElRz#HL Tv 5,
(1) BipZE (520 Wx225D) oo il=Es
(2) Gi)[%{i (600 W 450 D) o vovvoe {Epe
DOoTHY, B3 21 oNEE X URSERIET.

Bmﬂiabfmn%&iﬁwk&m SO EE N A BT
Thd e Ecffifiixhs,

GIBR R MO LR OB ICHRE SN 5 55, SEETRHRGE
ST L0CHBO LV X5 IKHEFF T w3, A, HikEIC
D EN, T FREEEEY 15 0, RifkmE SR Ak
EHoTnE,

Wi DR, HHEMREA S 2EVE, LA 2 BT oaEik
G L EE > T B,

VAFL DHO—DDOEEEE Ff > 2 AL TH e, Bk
[

(1) #HBEBrE G orE)

A
(2) =23
(3) PR GibagE, 203k zofl)
(4) #nE

BRLETH 5. AL 2 BT O EEA et 2 ik Y,
Lﬂ(w(ﬁﬁ@,Dﬁﬁ#7ﬁ1®5#,(nﬁi1m ECiR A
, BELILTHSARL 2EL LS, ThbD

(M HokEIexl, AT v EHEO K E XS UEHRT
b5,

(b) VLT WHHOKNE Xk L, FHETENEAHHM
Chich, ¥Fc@aTdh, FEHLINAY.

(c) BIFBLL Z2ier, BIEUEUAEL L, JEW RO
TdH 5o

(L) (2)HEBBCHB LR CHE LT, AP EHTHRE
Cz e, LEALEEHRE LHPIBHEMO b3y 0FEE 2%, ¥
7oy HLF DL R 2 LB0M AR ZEOAE & B UK
HPRE R LROREETTORKTH 5.

ZCZTHE 3. 1 KdR LB, HroEHAILKELLLT
LEV, Zhikhbbdbod LT, LI HT 3 T SToEMm,
1Twb U, Jows HEREMHET A C LD, ThOLDIIHEA
M DLEKEA, BB TH D EL . TRODEME D b
CoMArRBCEALCH L ick b, T oMEHEREX

THIEIPH %~ (26488 DT L S HEREH: - /Y - T

IB3RB(TBI)~’I Bo)

Gk £ f
% T TTTT] 1 T H
‘ g T
H i | Pl i
1 o CH N A A O 00 OO A
il N
i T
| T T !
| |
T ]
I T T I
TB7RB
K| (TB1~TBI3
(ST 38)
TR A ran e el T R (Rl R E R a

X 3.3 ZE3hM
Equipment drawing.
IBIC 26-F7w3 h, THEAOMIMBENAEH 5 C 2 itk b,

ZLTCh b Z R b 0 & L CTHEEERT 3, sk
HoW%E 3. 3R CCTHEETD 10w, vey Ho, fjE
LIBAERL, RO 1302 R RTHR OB E T 5.
ZLTHMZ, h-F OHEIEREERL Tnd,

LEtobEE R ek Y, HRER - SRR O BT EKA L ¥
TLBELdic, HBMROMAK LY THEEOHEN 7u7 25%
KHHEE > TK %o

3.2 azy b, YevBELUTAYS (L= 2Z)

IHENS 120k v+ B XU Jowy KDOWT, T4 74 5L
RARENDIDHEPBEBOREEILE 5 Tnb,

— B TEC A NG 1mw b ey R ST B 2,

(a) H—FoL=-41Zwh

(b) 1/Np—Fov-s1zwh

() EAH AL

(d) yv—stn

(e) FEHMW

(1) ¥R+
SO TE S, COTIMTHE SCEERICE 220 RAMM:
% b e A O EEREN TR T D B, Y- D TRED
T LVHEED L, TARLBIERMLEZMET 2 EAH v-Trua
RAARFHETH Y, UERSV, 2CTo-Toa BHE LT, Y- 8§
ofits L UHNER AL L, MgRER, T 5PhcillAir
THHAE L

BAH AL &, Bel - FRBREOTLTHY, 2276 DL
bECWEEF ML, B tRIEE B ER Y, thd Yu- 8
LERLESAFKE LB 2 L,

Y- Ho—F %K 3. 4 KR

RIC p=FoU—461Tw b KOWTHIAT 5, £ h-Fov-6 24,
PCB A TH S, HAH h-F & 28K L, HAEBEREL T,
B b BT R b Lo0obFfiETH ), ToNEHER3. 5
(b7

K3 5kxRTLse, LTFou—) #EslE - fTdh,
HEEDREREEMIC L~ ROFIES D Do

1047



NT Y= SRV AR Sy
B E
TAX AT (WS L -

T azr/mn ‘Qg_‘qi‘ \ B

- ﬁﬁﬁ—_ﬁ?@o =

RY ZICHz

6178
aI L1 I_I I

m E¢@Q ®

L0

; Yy —p =K
Minio 2 . =
& AR EER H—foxss

X 3.4 dARIL-%

General purpose relay panel.

(/\fa%’/i

439 8

149 5 et

*mojr_

140.5
&5 &
=4 5]
Ij ]
|

]
C
|
1
|

(v »Zn+ 4 XPCB (140X170) /3

K 3.5 h-Fou-s
Card frame.

460

N T IR

|

\ L0
E @g

=

=TT
R =

=

T T=

1/N7v =4

{ N\ =

¥ ) 7 ¥
H= K \:‘/I\EI~II//\°:}'~/L1.
B 3.6 1/Nou—-s1zwh
1/N flame unit.

(1) ICHAHET, SEERS 5.

(2) [EAEMTH 5,

(3) HEREFRVT, EHIHERSE.

(4) Fund HEERATRET, TERREEHAIA V.

(5) WEEEEEN LB,

FHc (5)1HE, &S 38R AE RIFEEARE T 2,
Thbb, EEORSHHE TR, Ju—6 OFE1S0mm XL, %
3% p-F oA 126mm b\ TR oR—HIc TR bR
TWwic, Thicsf L, Mg A~F ik 140mm ¢H 3,

HRIC Ly 1096 e b, su-o 1EHEDCTSB L,
M oh~F S ICET 5, ThE IC ot &, iR

1048

25 fExteFE L 30 AT JL—4 Hh b Fic 140 fHoRME A%, Th
FYPCEET D - B I0EE LTRFE TS &

“1ZEH % b ofgi= 1 5L—+=1C 1,400 H”
EFEEAEB LR D,

etk 150 Iowt L A~ <1k 140 23 5% € 2 ERSHET R
AT R s, TEHOME XM T L TIEGHE T2 LR
D, BELLEARERHERT ETH B,

CoXscEEFEEoRN: ICH XU LSI oHBcL Y, EE
A E DT —DD 2~ DITIKINATE D L 5 oo

D, —DDI—b Fickk N -4 B THHE(LTE, 5
Bt Jowo (LAETIREE R Y, Jour BELEC L, Thbofd BT
T—2® BAY B4 EARB T bich B,

1/NoL—tJ0ws O—F#E 3. 6 KRT. MICRT XS5, NI
DEAHE BHEEED-F % AvoRan KX D HELET, Thich
W 2402 BB bhTwv 3, BERATHE, T0 139z IR
B 2 el LSRR #1774 5. HRE Jowo T 2 i, BB
BTRED 26-F7y7 280, BPOPOREZETHE, CLF7eT
LTHRERBICANS , 2D X5 KL TTBLEED 2E-F70d 237

AEL % B,

Roo 3L 1%, BAM Jows KDwTiE, ENRECHIR 2R L <
w3, SEEERERLENT 35, ifEoErbTES B,
MEAR CERAAEAREI RN TRk S5, HHTD h-F Ouf-FEl
HTH, Roola-v ZELAPLITALE, EEALOBEFHRET
HLH, EMTE Ssvds T EWMERRCRATAIBEE 2B, T D
Ba, AwoA ICENEBZFARS T LKL TV %,

Koo A2 ZEICT 5, BT R 5 i, BYESR - EA
AESICD X584, —EoHE+EHLL 100 RCE T3,

CDX5 % UNIU-41zwt &, A-FoL—6 KK TRHAT 2
ceickh, THOFENS END,

(1) i~ @ h—F HEHEbTE 3,

(2) Hh-Fou-6 b 1FEEHIC AR %,

(3) Zpgedbpimu(bc¥ 3,

Thbb, 6 Jows EAH A-F OEERZ 50, TkiT
T B RS A THELNEL TS, W l&{bcs, L
Tl o THREHRUMILTEDZDTH B,

YERERE, %oz I URur-JL TERRT B C L RTE, Tk,
B 0tor OIRTIC St WX VT 5 C L b AAECTH 5, &
B, RooRtn CBRT bk, WTIC, KWRTHREOBER I Ick
Frah s,

Jowz KFREAL T3 Jouwy OREL &K, Robtsb

e
1 B2 5531
CRR5r) (R 53) (X5
D TFTHELIN,
KK Ggeeeeeees 1Twh ey DIFFREZEF 20 2 TEDT
HK geemeees fEEEn S 2EbL, WHEEITL
LN =S SRR PR ED suzudTun
kb, BhE HEsIUTHEETRTLochoTwni,.
INoL—61Zwh C2WwTi

(R GRS
D5 TEDLEN, HEIOKKLGEHMEL W CR> TR, T

YT

ZEETRE R - Vol 46 - No. 9 - 1972




f;—;g\gu !
BT SmB
T e e
i} i
% DA H
mim| ’
|
e :
&2
=)
- 2
o
proad H
]
amil
R =[]
R B e
i b
UL il
15 ‘ !

M 3.7 M¥EA-Ffizwt
Type M card unit.

DHETORRSFIBERIEEEDT LR > T T, k& ald,

PSCovevnen AsUI wU P B
SPCoeennnn. LTS RASUL T HEE
ADC.oeennen ADzrifigs

HEEDT LKA TC S,

3.3 H—F (LRA3) o M#oh—F

B 3. 7 h—F #A~8E - Nz R T 23023 A-F1us 68.0
ZPEH LT 5. BIEICH Fzoo T 19 e 7-2 3T 1 @0 2-
3TN 0wo EFIFILEE A3y & LCAL T3, 2o a-F ic IC

AR 30 BT RET B B,

D h-F D fa—u VERE, PACS-2F Sp4s54 IC X 2 e -
Boase X DR oTn3, COEHBEKE vass BIER CHE
FERVATLTHY, FHLTL ALY, 2 LT Vs s st
THUHFAGETD 5. Tk AvozL OEBFRE D TIHETH 3,

3.7 o1 D h-F THEB, chE 470714 280x
10322 e dWHETH L, s hic X b, —DDMEED 1D
PCB Licgsdengie 2, Jowo (kD 2Yub 23 bk B C
ERTE D,

=3

n

R 55 REERE OB L WRERUE - /M - B

B 3.8 Zuszy:
Bay assembly.

COBET, IR FMAL T, $BOWICEERR -5 & LTS,
SRPCRZL Y 5 HEXRSRL, EHELILISADVEL AV,
i, BReARECAR YA LAavhk, BBETELPIIC IR
Wi, ZOMEBRAINCEZ ZUERD 5, COMFICDWTEETE
BRlhTdh, Bzd T, BELEZ,

4 3 v

Bl Mgyl o B 2 k= e 28, e, B %
FBLZD, Bt FretaTb0LTlRAEL, VRV DZE
FAIS 282 F - 2 WFHE 0D 5 vavs 2VEY LW 5 2 & Tl
Bkt B5, 4%, vave OERMEE TR &2 5 5 RERaT i
Ve BB LA &2 HiEL, MBIEEHNZREL THFETSH 3,
BRI, FHE(ICHT & - 2 MERMVERT B R IR &
T35

@R

# X B
(1) gk BTV, SHEREE, 45 No. 10, 1327 (1346)

1049



=rEreErTrT e e e e e M o $F E B 3 X T o o o ey s e e e e
J6Avty 932199 | i R I - WITHERT | AR EE 934625 | & & M
BRI 4o DEER FEIGHEZER(k | 933316 | % IR & - HEH ¥ K | BERABREE 934626 | E H E B’
RokEE 934610 | % £ 3 1F PIRMERE o pi KR SRR | 934627 | K VH IE 2§
FeRR U 934611 | BY 4R =7 5B 22 B ISR 934628 j( 7 —
TERUmbrE O HE 934612 | M fE-E B E ‘@’TEF’IHﬂLF'ﬁE'F O S g 934620 AMEZ LA &
FE R B2 - b A LS | & LR o BigesR | 934630 NS TR %
AP ER 934613 { " & ij = e f; A2 912 e L IR © sttt A HE
HR#ES X EMRTEIRORMFE I LEEE | 934631 | N #% s A
f%imx?]‘i%ﬁﬁﬁfﬂi' 8 034614 | 5 IpF 35 2 - TR H T | POBREBE 934632 | = K B HE
FiRFIEE 934615 | A L HE £ T EPIBR RN S KSR 934633 | = K [ HE
ﬁ%&ﬁm% 934616 | H Il & - B B | fosaHT aREIREELE 934634 | 5 &
AR S 934617 |k 2 & Al HE I E 934635 | K IE #&
E S 934618 | EHHIN=HB TSI 934636 | HIF H B
R[] 934619 | S E MR S - 87 R BE — | g 934637 | Iy ==
BERAHGROFRER 934620 | BB R - A HIEE | Fr2tYEa1-5 934638 | 3 JII FI 54
75 KR TR 934621 | 1l # W K R R R 934639 | ¥ 3% W
. R M Eh ’F,L Sl BE s KRR 934640 | = A K& HE - ¥ H O
—F B b FHWATA 934622 {;ﬁ “}’ SR , ” oo
R BT PIBAREY o s KSR 934641 | EH iF — &
TR IR 934623 | W BHT O KRR AR 934642 | ‘& B {5 iR
AEE Vol.46 No.8887~=— U 3 1|22 D) 24
DELZNT, kDEIDETEVZLET,
#£3.1 MEAP-610R A ¥ — A —DHiFH
Kind of present P-610 group speakers.
P-610A  |P-6I0AT [P-610AJ| P-610B P-610M
BTSH#G | BTSH|JI SHE| —fIHK | F177v>icn
BTS-6121 | fish Fis il A p—
% 32
1% (28K RN
(600Q 3 2 40)
m % {oem Joem 16em loem Joen
FEOAN IW IW 3w 3w v Cq‘m‘;;“' ";';'S w
AL e VCi,ve2 ,160
S 160 160 160 80 EPIEHE
W W ¥ | 80~ 80~ 80~ 80~ -
i i 13,0000z }13,000Hz]13,000Hz| 13,000 o0 3 000HUERD
'[t ]fl/"f”\, 2 92dB/m | 92dB/m | 92dB/m | 92dB/m 90dB/m(#:51)
oMo 8
B 80Hz BOHz | BOHz | 80Hz BOHz(:5)
A7 wE I 6.5em 6.5em 6.5em 6.5cm 6.5¢m
*ﬁ; m“"”ﬁ :,:i 6.5g 6.5g | 6.58 | 6.58 6.5¢
"R N o
g ol a 0.8 0.8 0.8 0.8 0.8 ()
19.6mmg | 19.6mm@ | 19 .6mmg | 19.6mm3 19 .bung
11,000 gauss ”gﬁgg ”gﬁgg ];;SSSO 12.000gauss
om | L [reell | maatt | 8% 10maxwet
.. .. | MK-5S-DG [MK-5S-DG[MK-5S-DG{MK-55-DG el )
A OACHA | T304°05 | 309-25 | 309-25 | 30g-25 | MKT3S7DG 304-295
K= M Y wer | osmg | omm 4 3%
# W & 0.75kg 0.75kg| 0.75kg | 0.75kg 0.75kg
1050 =W - Vol 46 - No. 9 - 1972










UDC 621, 311. 4 [1-201]

BA#EE N #H TS RIGE SN AR

EEOELRE B E R E
o H 2 I R A
T IR el = N B

Electric Apparatus Delivered to Shinsonezaki Substation,

Itami Works

Kansai Electric Power Co.

Yorihiro YOSHIDA - Moriaki TAKECHI + Minoru SHIOMI
Hiroyuki HIRAKAWA » Shoji TADA - Noriyuki AMAIKE

Kobe Works  Shuji DEBATA - Akira OKADA

To meet rapidly increasing power demands in the central part of Osaka city the Kansai Electric Power Co., has constructed Shin-

sonezaki Substation in the underground space of the Company’s building at Dojima. This substation is designed to have a capacity

of supplying electric power in answering the need of the district for a long time to come. A number of new techniques have been in-

troduced to the installations for making effective utilization of a small site in the heart of the city and also for keeping harmony with

the environment.

The greater part of the machines in the substation have been manufactured by Mitsubishi. This article is a brief report on the

equipment.
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154kV gas insulated switchgear installed at Shinsonezaki
substation of Kansai Electric Power Co.
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Ratings of 154kV gas insulated switchgear.
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Outline of the 100 MVA 147/221cV transformer.
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140kV type SV-FT arrester.
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GIS for 154kV neutral reactor installed at Shinsonezaki
substation of the Kansai Electric Power Co.

= 4.3

CEBHErR/NRCE DB L5 CEEERTRDS

T OMERORKE, R GSHEL T 'f\:ﬁjc‘ény’c SV-FT Ji
W F—CH h @, JEC-156 ok LC-H4r i &, KIFaR
MR EZH LT %,

4.3 154kV AU 72 S LUHEER

CTORENE, Uro b AR eH D, B2, 1 o BRI
XN 3 X 5ic, 100 MVA 28880 154KV thiflfiic yro b m;g
T3, 3550, 200 MVA ZEERM T X nic ke, 100MVA
< 200 MVA ZE[ERR I, LAD poby - EHTOEFIBHTITEUC AR 5,

154 kV Bl yro by B X UPHBSSE O N EE, B4 3 KRT

WpCld, BFEE-CHEE yrobn BEREYE - IIA L 2R, 4
ERIA LD D1, S0MVA twi RERTHE L, GIS LHER
FHTHB w5 'M':] LT3,

s uro b B, ERFENERT D B C & b A LIRS
R L, EHEHEBRIC L 3BBRIK X » €, auvy KEHE# PR
EARVESIC auy BEC o-p F #02ID [, 2 B RO HESE

1

TEEFRAER - Vol 46 « No. 9+ 1972




e i
100mu*0F 4 — 7

U
B 4.4 184KV MR Uro L1ty b GIS ik

Cross section of GIS for 154kV neutral reactor.
CHEBEED> T3, T, BERICHL, o RBRvRRE %
BT 5 X5 BT 2 %ok LT3,

Wf‘J’leﬂ?: ?ﬁ’i‘é&’J‘Té 723, 154 kV ek 5 FHE H/ﬂ”’!“: B Bz A

FHEAEL TV B, FPﬁLfrH JFZ ML @ 2uo BRI #i-A2 @f -E)) !
GaditT GIS kAL, GIS [CHgE - T—3uAe F 23, 77—
Tne £ b 100 MVA 28580 154 kV shit: di~, 100 mm? ¢ OF
T THERE LTV 3. Fi, 135K 200 MVA SRR S Lk
BmC, BIEER « r—June K AERE A A LTH B,

5. 22KV BIREEE

5.1 22kV EiFegREEROME

iy, ORISR (H\) & LT
KV AR BIRET (2205, 51
[\, 22kV 2,000 A %A - T
e - AL o

513 zoiE<cdhs,

T OSBRI, Kok 3 AMEL > Tw3

(1) sBAEAHEE

FERR b Lo Wik CoRBEME, TSR 0T Chk 1
ﬂ%'*a s L0 EPT 3o o F{SAGEMECllS, £ ORI H

EEBT T BeAL - o

R L e B30, 4
Bt Bl AE PR 25 4

I

= 5.1

22kV sohd lllblﬂdted switchgear installed at Shinsonezaki
substation of the Kansai Electric Power Co.
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- Ratings of solid insulated switchgear.
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Test results of temperature rise.
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5.5 R LHHBHE R
Temperature rise measurement points.

& 5.3 BERL AR
Test results of temperature rise for over
current rating.
SEMTEFRTME L, A0 RERMIIL Trb, SRR 1102 - 12027 - 15026 - 200
YOTWHEWEL, #MBOUE MO REFEMELICHET 52, L IRFFRIELAK
D CORMERD .

120% 150% 200% §
110% n o~ \ A A Ty

100%

(1) 2000A 27wk
HELAE CO)

\\\\ . AR 2,000A | 2,200A | 2,400A | 3,000 A | 4,000 A
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W
o T ,
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2| BB (B#) 22 25 31 39 43

11| Lot (B 10 13 17 20 18

7| iaEE 7 4 v A (BAR) 17 20 23 35 48
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5.6 SR 22KV 2,000 A K REE
Long duration test of 22kV 2,000 A connection bus with
voltage and current applied.
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6. REREEE
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% 6. 1 HhEIGORAEHERRR Otk

Specification of protective relay.

T 5 %o % | x v 7 x4 =
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TR B RE T 4R DC 12V T @ 2 2B DR A
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™ 6.1 22kV Rk
Protective relaying panel for 22kV line.
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Extraordinary Reaction in Refrigerating Cycle

Central Research Laboratory Hideaki KUSAKAWA - Junzou ENOMOTO
Consumer Products Research Laboratory Kouzou SHIMAMOTO
Shizuoka Works Yusuke TOKIDA

Recently the hermetical sealed refrigerating compressor has become smaller in size, lighter in weight and higher in efficiency,
while it has been operated in severe atmosphere. Troubles are liable to being produced on the compressor through the severe condi-
tion. As a result of analization, they are found attributable to the generation of sludge, degradation of insulating materials, reaction of
refrigerating oil with refrigerant, and copper plating phenomena.

In this paper the sludge accumulated in the capillary tubes and around the exit valves is discussed. It is composed of resins,
metallic salts of some organic acid, free carbons, metallic oxide and others. These components are generated from refrigerating oil and
refrigerant, being accelerated by some contaminates. The accumulation rate of sludge is dependent on the temperature of refrigerant
at the exit valves, kind of the detergency in refrigerant oil, metallic powders and metal surfaces. It is frequently accelerated by

sludge itself,

ML WG oSR s Y oMEii e, SBeEHEY, SOV R

1. £ A & % . I
L CHREAIIMC S 2 T HERE D B B K - 225 - &R A FoigEiv il

IR QAT OMAE, FL kLR L 2T L &b Ik Vet 25300 & HCHR, EhZh 4R HE2REL TE &,
XD OBBICOWTIE L Y ANE - iREAL, XY EHR LR EDRkT S FECB TR, CHooERZ L LTHLI Aok T %
L 5Ch ok, WHERAERRCOWTD, CHEHET 2 HERR 25wy LB L w5 X Vi3,

o & A B o RUIaFLocLs X B, HAREHAL, 1T

2. B -5 5o
BB~k X D AR S DICER XL, % oo O R SRERERCST R T JORE

BHNEEFTETRELRIEARDZ, X5 LT oA, & wEkEE B B, AEcollE, Fhe JUTESE FRIL
FAMEOBER O HHELH T TROFHE ZE L LAt Abh A OIEIE L, SEIER LS CAREREER Y O L s &, &
LTWL, 25 LTI EFHAZ IR D O I‘oa",’._‘f—TH’Jt OB ICE Y RO KNI H 3K 2500 OFFERER bR S, TOR
BOELTWL DI, THORHIC P aldis bR 5 BER FE DN LB AR & I o RO MHERTH D, T D 2D
H5, wi FFEOFE B2, 1 12 iRd, BMERLCHTE L2 2500 3%

OIS 5 W EAEK T O KN E £ 5 pORERRELT LB x5 B MEH L 2 BT 2B BEROMEOBEREE L, —
T2 OFHE, HARE, ERSRST oI, BR e LTHER HHEHIE TG L 72 2508 BT A5 BE L <R D, S
Bouud OBER %, vuod QBRI X BRSO R MICBEICHIEL Ts Y, chiiEHrbIRDE- DR T HE

EEDTFbND, ThicHLTH Mﬁ BRI IC B W Cik, SIS
BARICHRAE F e LRI X e BB Y I X 2 PRI B % < (38),
U OB LA X 2B HROBER ERB T N5,
ChbDBRED 5 B FHS LUEISHICB L T, ek, &
3 XU ORI X ) K E AREE R Ao TETWBH,
GHRERR OB E TR I TV 3 Lk w4, TBaEEc,
Lo dECH R 2B R L 2T hEA b AL, LadtiEm
A b G EiEh & L CBME Ao BB T bk T Lk
b, FEHRERCE T 3 W oA BB O K E R HAET
Hb, CORDDYHEZRORE O KFIHE A2 5 b O ORE R Gl
OEIEHN LICARAIR A DD THBZ T bRl bhb, COBFEL
TH oI RNECDDIC 25,0 OFELERD Y, T hid iR gpc

B BERRIETH 570, BIIOREBE & b IC 2553 HoR S (b) "
X 2.1 EAEONEEE XTHHFOEDL Y KMNEL 2 A50T

BB, S0 FEL O G &R n e 2 5, Sludges accumulated inside the capillary tube (a),
bbb 25,53 Fko FEMPIO—B & LT, S, @ around the exit valve (b)
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Analytical results of the sludge.
2 R BmoBE & I HERHIL
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% # | Si, Mg, Al, Pb Si, Mg, Al, Pb -
2.9(n) OHv 2.9(1) OHv
3.4~3.5 CHv 3.4~3.5 CHv 3.4~3.5 CHv
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M-Ov M-Ov
(RCOO): M ¢ |34p sk S58u | #IERGIE 5.8u @
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L FBE, MCOs | c iy b dAER | MY SsiEhorbs
MHCO3): ¢Edb % | 0 &BERIRSTH | GHRELLRD
Y I e
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IR spectro of the sludge.

3. 1 soodvs THIEE WA 2559

Sludge extracted with chloroform
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5.1 HWEPHHEEICIH TS 2500 DI & ARk
Relation between ingredients of sludge and generating
mechanism in refrigerator.
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P S SR T T

¢ ; $ s : $
CH, CH.: CIH: CIH2 lec C?{z C‘Hz Cin

H
C!H2 Cle Cf‘lg Cle Hf,C CIHZ CIHQ Cf{z
o c=0 ¢ c c C 0=C c=0
VAN / 7\ /\ 7\ /\ | |
OO0 o 00 00 O 0 00 8] 0
N/ \/ N/ NS

OFe O Fe Fe Fe O Fe O Fe O Cu O Cun O Cu QO Cu

Fe OFe O Fe O Fe Fe O Fe

Ci O Cu 0 Cu O Cu O
O Fe O Fe Fe OFe OFeO Fe

O Cu 0 Cu O Cu O Cu

B 5.2 @Rom(bEBic b3 L7 g
Organic acid absorbed chemically on a metal oxide film.
5.1 HEEMoOLR
HHM@@K&M@MW@%mC¢é<IW“D#df%éﬁ,
Y A2 ke &35 &8t mg IR T 5
Ceithd (AEBOEES XU TEATRIDOZYD, BilisHIF
TEICRD B LR TERCHEETCEDO L WICAS EEL D),
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B BRI A FER I X b B3 D s b Fhnb 2 b LA L
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L7 & 5 RIS A I TL T d b0 eEL OIS, oML
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O E TG TR{LE SR Ol W@Lti‘k;’z'rﬁ 5. 1 i,
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W 120°C 5[ 24 h
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% 5.1 Auiiliho 4 e (LAMORIE

Oxidation of model compounds in refrigerating oil.

iv4 il
ok A i1 ® oAk & I
WE YT 7. o 0.042 0.18
n- ¥ ¥ o v 0.106 0.25
7 i ) v 0.47 1.67
F O F Yy v 0.87 0.031
P- v X ¥ 0.65 0.21
¥ -7 2 = 0.031 0.074

(a) B le&tE [ (b) B AT

B 5.3 Bt fk%®E KA & &R
Testing apparatus for stdblhzatlon of oxidation.
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FI D TR 2°0 1

Reflection spectra of copper exposed to refrigerating

oil at 100°C air.
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D X5 ARLEH TR T b T (HeSL0OBE TS, # -8k -
Wigh « AFz06 DX AEMTHTLL EINTVE®, LiBICH
 §hh & OLRHEI LICHBRES D B EMTHAAET B L, KDL
ARG TG o AR ER D EEL LN, TOEDDK

R 55 (5.2), (6.3) oess (5.1) oIk, XyilET)h
24z e D C Walker™ HiC X » CHEBRMWICD T304~ AVIC
HEFHIN TS,

2C7H3,COOH + Cu——rrm >Cu(CyHyCO0) o+ Hyeoo- (5. 1)

2C;Hg;COOH+ CuO > Cu(Cy7H35CO0) 5+ HoO -+ (5. 2)

2C;H;3,CO0H + Cu+1/20, —Cu (C7H5C00) -+ H, 0 - (5. 3)

T DORIGHRI DTN A -2 GRIE - [EH - B0
1) BIXE -2 LTwAhvs, HERci e Cut g
T PIBREID T b, HEEBREATIERE DRSS
HCRERIET2HDEEILbIE, COXSKLUTERINAY
HWEEE (A 1) &, @Rz oEIBE L 2T ETHAT S
BEYDEN, TORBEINT 5 PSR L, 200k
BTG E N, EBAEOH~FTE, BMECOREORED
DAEAEMEOMIC XY, HEEEAR Lo TCEAVRE-bh D,
COT &R X 5 ICBHIED 2559 75 soohiLs THWH
Th, TOHMCHBERERTES 2T b IMNRR 5.

5.3 HIESOLER ERE

BIED KDV THTLOHMICER L T b Db, 170 b Ml
B END DD ERD D, HIEEFME hosvoer SHTERA S C
LIk o THIES PRI E D T b, BBV TERBRBZ oM
e, BHEDRE L b T hb S5hic, £ OEEEEIC
D THERNCGR R B EEIBICX 2 D &, 2ov LHORISKC X %
YO ERD L, BALRKISEZT 2 BE, AEEE - 7uTEr - rhy - 4
fy B YR CiliEs (G - BEEICL3) BEREh3oTd
55, BMIBS AT - USER - o by - AF BBA ST
B, FOEEFRHLCR 3T ERAVORMLUETIC  nie®
LR L3 v, KiC, 2ov &IOS TH 5235, Spauschus b iC
Lo TKD LS ABHICRIET 2D e TN TWEOO,

J0u-12 DB

l
e
CClyF 3+ R—CHy—CHy—>R—CH—CH,+ CHCIF; --- (5. 4)
?
R—CH—~CH;—>RCH=CHy+HC] +-rvrrerrrrrvirrnnns (5.5)

BEiE 1oL WCORBEIRIC DT « 01|« 5 « Bk » WE

R~CH=CHf—+ow?HWCHfgn ........................ (5.6)
R

20u-22 DA

CHCIF;4 CxHg——CHaF o v sorrerrrrmrrsenmrennies 5.7
SR E 2R ERE
xCHCIF, e JOHE verevenermemsmnes (5.8)

5B 0u-12 DEGRAR YV ERTET 5L ENTWw 5, %
¥ o0u-12 & BN A5a72-7 FICARA & e b E UM
EFI - AW, GBI X b5 A 150°C, 1 I8RHRRIE
ThhVEETIOREbNE, 20u-22 OBEE Do0u-12 IS
Wit 3, EEOHBICEWTD 20012 DBA IR D022 R
BO Az R LRINEND C 2 RB BT e b, FRLOMIGHR
CoTwiypeELhEAbAR, LAl 2507 & OBRICDOV
T #532F2-772F TRIGEHER b AT &, EED 25T
OREEREIZ 12710 BARETHE L R ER DL, LitoX 5.6)
THDOINTWL L5 ARAWICOWTHL, & BTN TS 2
- SBLECIAM L, 2553 & LTHLET 2 AlEEkR E v e
#z bbb, LALoDX> ARISAETT 5 & f{lk$n KR
o A2 ALK EN B DT, TELEFETL AV S KL ATR
Ehabhv,

5.4 f—HrDER

FEA h-to L XN B I ICE Tt f- 243 e T
A, HEE 1zw kb heRHHT, BT Ly 5 (G WA & Th
s - WlisoafosoRc sy niELbN D,

5.5 ZofioX5 v DER

ML TR, SEERIC K PR T 5\ 5 REREHO DR o S5
BENDCERDB, THLOIWEE - & 7z © 507 - Bt
A - ARk - HILER - B Lk - DRl - BIEIE, 2o bnD
B LD (BEF) RAEOTHMAEL bILEA, ThboD 55K
I 25ss OFICEDEFIORCHLWZESGDH Y, TACNLD
W0 B 5 b o REL LR EIRGh - 2ov - HBHE AR E e D)
RIS 3 H D, BB5VIEAMENRHE AT bORERD Y, 25
wD A E M ELCTwd, & 2 E R LB Ly e
T 3 L, Big ARSI £ v iEisihic & T 0 B IR
B, ARG 7z A Y OfREE ELEEREL e DT,
TR AT - AR R LA D, (BRI O B PR
7LED T3, CHoDRYD 25,5 ICFA 28T, Wl 10
b T DS OTHIE IC X - C, HUEHED 2557 HANE S T & A
LEEHED T B BT MBI IR L D,

T DD 2550 OEROLEE E L Ciigmo g, 5w 20
R EAEEC X 5 %2 Ol A EREL b B, g% DML
b D TRERERE G - TR - {b3eZs(t (IR - HE
FHELTHHBROME TR ELDLAVT &b, [HIHFEERH
BEAS, AL - TS X <k A b O THNE, XiT LS
AEHCLAVRED 250580 HOKELAWEEZX B,

6. & ¥ U

O 1Ty b BICEELNET B 2508 KDWT, ZOHRID,
F LB O R <228, 100k fEEHEO 5 b 2558 O
55y B HBIRD 2 b OB TS 2 T e DR b 25wT D
BREREE LT 12y S CORE, SEEHORSWIE B
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WooT, EEC3HRICE T EEE ¥R LT3, &%
FEEOMBRICE R EESr XUEE T2 & & dic, SZic
IENRECD sou-HRICE T 2 4BEE LCOHE, Tbic sz
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Central Research Laboratory

R BT B BT TR =

Electro-Optic Light Beam Deflection with

Sro.73Bao27Nb206 Single Crystal

Hirofumi IKEO - Katsutoshi MUTO » Kenzs AWAZU

The linear electro-optic coefficient of ferroelectric Sry 13Bap.27NbyOy (SBN) is larger them those of any other well-behaved crystals.

The colorless SBN crystal was grown by using the Czochralski technique.  An isosceles prism was made of the crystal for the study

of electro-optic light beam deflection with it at 6,328 A In this paper are described the crystal growth technique and some physical

properties of crystal obtained.

Lo A # &

B - RDIEHEE B E LT, - BEIRETF - £H - T
- EE - RAE ORI OB REA CiTAbhTwd, BED
HIRECR, AR I XL OBRD 28 5%OFBICE
b, JEE - LA CAERICHS B0 BRI NS,
A BIFEHITO—2 & LCRMRRBHT 2D B 57, o mrhE
KL CHix OFERRREIN T2, BfEO L T AWRENA D
DRI ARVCERCH D, KT 5 L RO=08DH 5,

(1) $3ki Svis ZEBNICERNEZ 2 LICLY, 20K
St % FFH

(2) BEOREYHE, 2tMETZPL?S

(a) WHEWC X 2EY - WFTOBRLEFH
(b) BREHEHREFIR

(c) TFEEHH

(d) WO v Z2FH

(3) #HEITEHZEFIH

EFNENED - EHRED 54, € CRBEIOLENRC L 50F
FEIY LT %, BERIEERIC K 2 RFHAHACE:SR X1 5 #5
Bk, RO XS5 THBD,

1) BEOLERBKE T 2, 2) ROTNRER P EVT &,
3) HEHRAEWT &, 4) FER - FEEERE N EWT L,
5) IRy X CESHERHOREHREI VN EwT &, 6) i
BahEve e, 7) GWEEBER/NERT &,

EREDREND,

bivbhikFrzafsE e LT, BENLNLTWEHED 5 BT,
—IREZRFH OR b KE v, SrxBag-xnNbyOg(2=0.25~0.75)
CFREHE L, Cofs@ofElRs &L, WEmAaiEidEe, He-Ne-
¥ o (06328 ) % Flv (@I IC DV Tk 5,

2. SrBaq-Nb20g BBFESR

TR (A B SrxBag-xNbeOg 1, A. A. Ballman® 23g%
T, BEET ¥ LT X 3G ERICERII L 2. P. V. Lenzo, E.
G. Spencer® 5 (% Electro optic coefficient - 5585 - JHrRICD
T, E. L. Venturini [3JETSEOUR - B - B
A, A. M. Glass™® |3 pyroelectric & X URESWHEH IO WT,
J. R. Carruthers, M. G. Grasso® & [Z#H[ZD{ERL P. B. Jamieson(™,

* FRRpTSEET

# 2.1 SrxBaq-xNbeOg k0 MBI HEE
Physical properties of SrxBa-xyNbyOg crystal.

£33
x 70 ne Te  ((25°C, rFE L =075

15MHz)

Q.75 2.3117 2.2987 60°G 3,400
733=1.34X 109 m/V

0.50 2.3123 2.2734 130°C 450 71376.67%10-10 m/V

751=4.2%x10" 1! m/V
0.25 2.3144 2.2596 200°C 118

B 2=075 : a=12.430 A
c=3.941 A

M. H. Francombe® |3 i%Si#isicBIL T, FHMANEZTA-T
w3, CORGE, audarudoud HiER b b, FIRT4 AR,
HEAmmcBL, —iEEERTH Z, B AENMHE % Sk
EALEHL, £2. 1 1KRT,

2.1 BEEEREMN

C OfERIE, BIETE EEC X b EkT 5, iR LR
450kHz, 10kW B EBHENER 2 Hv, EEORNIE, Pt
PtRh 13 96 #4ENC T4 o %20 GREHHOREER £0.5°C BUIF)
FhiAVERgerEE, B1% LW EUE 5~8 mm/h, [E@E 40~120 rpm,
SARKE, Ny No & Oy 0iRE, O EZBKHTH S, VEELICH
WreFER 2. 203 Y THBE, Lok & LTCTAREFEHEL A
(DPt/Rh &4 pom, @Ir uoif, @FMUIZE Ir, PIIZ Pt 0 ZELYAH,
@Pt L))o DDE; yellow, @-¢id, dark amber, @ {3 pale amber,
@ colorless DFEFEME bk, FNSHDIT - BUKHEEL T2
fin\e, THME B, PURh B4 Lok 2 AL 2548,
Rh 23238 1L T, BiEOPICAEDT C e D i yellow ofERIcZE Y,
Ir pofl ik, 1ppm B0 Ir 547463 % &, dark amber & % %,
Bt S©» 3 0.5 ppm LIF-TH pale amber LA 3% X 5 TH 3,
Pt o Eici, BEREA LB EZT T, MEZVAELE EK
+ 37 & A’TEXR, J. C Brice® 3 k51, BED Pt Lk
(1.5mm) Z{@iHEHT s ik b, colorless LS #VERL T3,
P LowgRket b tE2.30k5Ch5, £Ho Lyl 2o
TYRR L e #sda Do B REZ PEL e s, 2. 10Xk 51
Rh & Ir % 15 LN OEREEE > T E0OHEb 3, B 2. 2
I, BECERBGEMEO S LIV L & colorless DfEFHTH 5,

2.2 BHEKOYIEBHEEE

SrxBaa-x)NbyOg kfhtt, #=0.75~0.25 Offipic, 7 53T av
S50 KR & B, o075 % 25 &, StNbOy 2843 HET
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£ 2.2 [l X URERICE £ R

Impurities in materials and crystals.

C ﬁ Nb2Os ! $:COs |  BaCOs g &
£ = » [ A| S [EIEESB| 4B i C) AER o, | s
;st.( /‘;gf)ﬁz 5% UB 700 955 UP/- 98/ ‘99 %P ‘
Ag v / sl e o=
Cu / + + + T bt
Ca . +x + tr. /S tr. +x +
Sn / / + tr.
Mo + e 4 tr.
Al #+ + + + + +
Ni + 7 +’ +
Fe +x + |+ + |~ = .
S il R i © 2.3 (B crE L Bk
Mg +x + + £ + + Striation of the crystal observed by the polarizing
Ph tr. / tr. microscope.
Mn / + /
Ta ++ +x / tr.
RREERES £ : 0.0001% difk tr. @ JERFRIE
+ 1 0.001%¢ fi#e PR S A
4+ 1 0.01% Wit VR 1t

H+ : 0.1% gk

& 2.3 ®e0 Lot X B LIS ERENOAHY
Ir, Rh, Pt impurities in crystals obtained from different
kind of crucibles.

\\’13"9?75%% ® ke o - y
;»“/N Rh Ir#® Pt B R o
Pt/Rh &4 10~100 ppm N. D N. D. yvellow - -
Ir N. D. 1 ppm N. D. dark amber E 2.4 CHEo 1o5u5 % (HF, HNO; i)
Tr-+Pt N. D. N. D. N. D. pale amber Etching pattern of C-plane etched by a solution
Pt | N. D. N. D. N. D. colorless mixed HF with HNOs.
N.D. : Biixh-F  #: Bhakolr . BEEESHN 30T, bivbid =073 DEKE 2 bA K.
9o} Sample thickness : 0,5mm FEE O KR (001) (CEFTRMT 2 MtEMs cigET 5 &,
80} (001) IcTE A HHIC LG BEED bbb, ¢ RIS,
70l ( - ¥l BNN 2 e wTR b2 2 I-vay KBIRLADOTH
S s | 5eEbNB. ChIconT, I C Brice®, A &b Hik
R i \
- \ @p: T3,
S0r y ®Pt/Rh . )
M a0 /N i HF : HNO;=1:1 O{iHT 1vFd T5 &, M2.4 DX 5% €
= i/ (N S20F ROWIRER ToFos BABECTE 3, C ORI, EHLY
¥ 30F
" <hY, Cilick, 4EDHHHEE DT &b bYLRTS S,
r FERE, 50, 1KHz <8700 T b, FHERHASH
o SENBIRE ($2U— 0 To) BE2. 5 b 52°C T 5o
350 00 5050 5ED 600 650 5 756 2. 6 € taFVvan-J OREZEL, 2.7 K Ex7)v2~T DR
&R (o) Z{baRT . B2 6 X DHEENE, 1KV-em™ 2IFRICIE <,
2.1 Fhx Dok & o TYRRLL 7eilk (0.5 mm) B Prix, 24°CC Gucecm™ CTHBC &WBbhoke E2F
DS IT B e B
Transmittance of crystals (0.5 mm thick) obtained from ypan-7 DEEZIEOR 2. 7 XY i PR 2] b T H
different kind of crucibles. %,
. 3 BEAEHREC L BHEN
SBN SBN SR
BN SB?{ sz 3.1 {gEERL
FEEROEEME G, BTSRRI X hEdkEh, oMk
DU,
G 2P P ES e, (3.1)
- . ) m? ng? gt :
B 2.2 ga93502%- tEiC X » TR L 7o filifs
Sro,73Ba0.971Nby Oy crystal grown by Czochralski technique. TEiL b b,

1070 ST - Vol. 46 - No. 9+ 1972




2.5L Sroms BagaiNba O
2.0}
5
X
NG
a0
=
1.0t
0.5b— : : . X . .
20 30 40 50 60 70 80
a E (C)

® 2.5 1kHz TOLIHES ORI HATE

Temperature dependence on relative

permittivity measured at 1kHz along loops.

the polar axis.

2.6 bayyual—7 OREEZEL
Time dependence on hysteresis JEZEL

X ¥
136 kvicm

Y #
4-9yclem’

2.7 tazvvaL-J Dl

Temperature dependence
on hysteresis loops.

T ny, 7, N3 ¢ RJHEPTER
xy, Ty, g ¢ [AlE7E A ik
m=ng=ng i b I, JCHENWICES ik, m=nen; 0L & L)
P, misnetens O L ¥ 2HildEER L WS, TTTH » B 5
Sty Bag.xyNboOgs 13, 1HihhEiss (n=mny>n;, m>n3) THD,
SRR Z NGRS & m=m=ny, m=a, Y, TNENEIR
JEIER - BRI &IPS HERSRICEINL, Pockels %)
ROBPEEZLD L, BITRO—ITHERIL,
’?_‘k<;};§+ 7',4,].,,\.Ek>xixj:1 ........................ (3.2)

I Bo indices X1 ~3TH3o 7 ld, —KEINE o K
5THY, 2THOEGRLH2 3B sovl THD. flioADIC
i=j Kb, 1, j=1 i) &b, 1, 1=1, 2, 2=2, 3, 3=3, 2, 3=4,
L, 3=512=6t3%s, GIF35ID 2o (rmr) TREND.

IEF & S A mm k5T,

0 0 713
0 0 13
0 0 7y
o ge) = PR 3.3
(rm,x) 0 7 O 3.3
Tyo 0 0
0 0 O
& _/3‘\ 6 o
ZPAEcEREEINZ 5 &, X (B.2) 13,
1
(ot ) et + (Gt rsls =l o (3.4)
7% 7152

EHBb, TTTm=ny my=n, L=E +3% &3 (3.4) %,
1 1
(7—1;2+7'13E> ($12+x22)+<;;§+ 7033E>3;32: ............ (3. 5)
& f/;: Z)O
L, 13 lCDWTEZ S &, 73 ORI o illcih- <REE L &

Kk BB R L L&, B, ne b netdn WD,
EMCRI )

Sto,73Ba.5rNb2Og BifEROBEIIEERPRIC & 506RMA - R - Bk -

Tk

3
Any= —%éig ................................. (3.7

ERB. AL OTHME e & L, A EMEACARS &,

1
7, SIN g—:n Sln5(6+w) ........................... (3.8)

zzic 3 ¢ /MR
7 JYAs OFD Y DR AOBITER
2 (3.8) ML, 45=0 B ERHAMAI I,

kb,
T e=30°, n=1 (Z&) 235X GG,
908430, +verveerrreerinrieen e (3.10)
ne, 733 DERE 2. 1 L DEIFAL, W QEALE LT mrad,
BRE# kV.cm 1 tEDbT 2,

LB

3.2 BEF*®

SrxBag-xNbeOs 7% i Ak RB 21774 5 & BV KE R
FIfBIE, 735 REE Hio B TH 5. TIIE, 7as (REWS, LoD
DI &R rs(=103), Tua(=751) E W F o 2 KEVRDLTH S,
3. 11, BTS00 FyA6 I ho b L, JEENYICHT
BLESOTHS, Clioh boFi o5 Bk EHOT L 10
FAAG L, MHF 2 ZHOEEERL 5 TH 5. EREHR -2
FEREBHL, BRPCERLEDOTHE, WO TOIERE,
Fuds IO A5z FROPT Juds BHMONECEE, &R
I L CHBoBE R L 5 5 RECTTAR » oo 1R DEM
B, PlAnooi BE TR o ko JiliE, TEMy BH— £-F O
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3. 1 fRrIC V72 30° =% 3yAs
Isosceles prisms employed for light deflection
(prism apex angle is 30°)

TN A//T“"‘“‘*‘

SBNT'Y 2

0638  fi ) M
TEMoo® — K ; %
i o]

IS

St g lM0n N, 0 77 2 4

A
. m@@’

® EmRECHOAMA

e =

Smm
B 3.2 {FrEEANEERD Jowod1tdss
Experimental setup of light beam deflection.
0.6328 4, He-Ne [~ % Ji\» 720 RFEABEERE D F0u041755¢
#B 3. 2 ICRT .

Zoo o0 vodis Tk Ees BIAAL, PFE-2 TRED
HER ST RSy~ KL, *EFME Suie o Cllc
frict 2, Fuds i, Jb Bt IO LB/INMRMAICAIB X4, E—t
HRAIBIC 20)—v #BE, Lol THAL, 21o04-2 TEBEEM
EMET Do 21004-2 OR/FEAHID HEER, 1pTh5,

3.3 ERBROREA S (BRPgEFR)

EREET»T, WMoz illEds s, M3.30k5Kn5,
DO SICHE - IFECMEZ T4 - 2o 3 (3. 11) 10X 5 6 OFF
B AEchdsd. Bohf@me, MEIhsd sk
WD, RN 2kVeem™ 2225 &, BR E B TER
TEHEERELNZ VW oBERNIBHO LD TRA B &
HEAL 28, TOFREEZMHLICT B3I, 5%OTRE 5k
REA LT . BROMWEZ LT &, NG 1D LY oG,
ATACARD, 22 HEKCFEHT 5 &3 cH 55, 05kV.cm!
T abl, MAOHEE, TTCh b, chid, 2. 70 t27Y
VA= prbbhd D K5I, hoiiEEM, LiNbO,; LiTaO; 4 &
LT B &, BUES (Eo) BIERIC/E wRnIc, EHIESHE Ps
DIFEESE B ICHIE L, D ADIC ry RO S KiEt 2, %
DOIER 6 Sz iKa Y, RAREEAE—HHORCES, B
N EE G, 5.75kV.em™t ¢ 2.1 mrad -CH 5 %o

BEHTE, /RS 6kVeem™ Rz 2% &, EOERICH-
TeAEBIE & U, SERIC 9390 RA D T E R\ T & THERM

(BHt3 KF -543ya-2) ofic 3yds 2IRL, T LICEHER
TOEET TR o/ B 3. 4 EHHRE (22~35°C) TolFrf & &
RoOBFERRT, HHMcE LT ETH L BIER LA % X DfFM
MRE LN, EEE ANLS oz ABOAEDIC, DUEES
ECi,
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M 3.3 {mrfeEROMER
Deflection angle as a function of applied D. C. electric field
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X 20C~22. {in oil} ,
P B ,
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i .
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B 3.4 {mrEIfAOERE R

Temperature dependence on deflection angle (in air and oil).

5
&

fREDOREEF R K E L, 28°C 2T 2 5 LEHELY b1
DREVIBRELNS, Thik, K (G7) 2 bIHTERE(L dn, 1,
ne DEFICHHAL, 7 REFCEFLTRKELS BT enb]L
HTHD. BFPELAECL S CEERICA D LMABHERS Y,
Ay b DT ERKEL 2D, FCLFICAD &, 2ADOERE
FECHAELZ SHELLIMAMPBRLNSEY, 2fyt OVFTHH
KEL, EME 20 L, COMBEARD & EFEMHRD Fifu
DZELRKREL, HELA ASEDTHAS5, 30°C oL ¥ 105
EVeem™ 0 FER-T 4.4 mrad o {FE#HHE % E %o

3.4 Ry L OHEEERER

X 3.5, 2Zghicksnc, [=100mm, {;=250mm & L%
# v, L=131cm |[CfEM 2R, 2R 28°C THEE D 2ty
b OBB E 26w b IBROBREEELRT O TH 2, 1 fi-Yu
3 LT R WEERICHD CRIEZ L 2R 0RiE2 R 500V
ECABE, JHC ARt BBHET 50, ThETHHROME
2, —ELTWELT, COEETF A1y 2, BOBICBiTT
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® 3.5 EFE afiwh OfE (£,=100mm, fp=250 mm).
Positions of spots in different electric fields.

20D THD, BEZO0OKCELTD 2fw bt IILOMNBEI DI N0
&, BRI T P EPELL Tw 22D TH 5, 24,
B O E U C, BOBEZHNL 2B 28y b OB  BET%
A 34, EEOHM:EMWIEL kROWRETH Y, FAME,
50V ECorta iR, ToOEEL LKA & J52 HHKR 5,
44, BEEWE (1, 2 2FEHGFE) L, BIEENO $1o0 & —E
Fhbtiede, BUBEZHINL 2D 206y OBEHTH 5. K
POHLRZ X522 41, £ EL 28yt OBBIERERL,
YR e e k58 EAn . 1, 2, 3, 43U T D
CFHRREFHCEDIL TRV, THEN E-s O OFEAF) 2 mm
ERE VD THB, Ll 3KV B EICAD &3 Emrp OIER
WAL B BRELRBEEZ LT 10K, f~Vud 2f7& o
ToARVIERICEEZHIML 20T, 500V~750V -THMEH{LR
LD, E-b BRBEHCIAR Y, $94KYV CRAOBLBHTL
TWw3DTRAVWIEEbI 3,

3. 61ER3. 508Xy, Juids i 30 -6 @ ASDE
BEERELLED, I XS t—p DIERY ZHEZ, 200-v LTOD
2w MAA &880 72, 20w b IBIROBIEEA L WD DTS
30 WD KBIECRELADODE, 20F\WT ks b DIBRHB%
ELZRICHRS & 1T 0 o i Lo O AR, £=70 mm
fa=250mm, L{Z140emict oke 1 TCRIEEALEERFEICES 2
Fo b OUFHREBEINE W, 28 1 L BITOR:Z WilE & ¢ 25
BTHh, LkVLIEichse, afut OFKBGR A KED > T
o THRBARKIEL, BOoMEREBATHWE T e2#bT, L
BLEEXMHL T 280 ROFTAEEETH L, 32 AL
B CHOEEZ ML 2 oREL R, BEZHTE, 3biC
E-t GHEHFICOU S, 4133 LRI D% 005 X 4 2 i IR g
THd, TOBILEHFCTEDEHEU 2wt i, Faru Hidozite

Sro.73Bag. o7NbyOg Btk it D EFOLZENRIC X 2 6MRA - R - Rk -

B

® 3.6 fwh OUFDHEEF (F,=70mm, f,=250mm)
Spot distortion in the electric field.

rhickE bbb, 54 LBEOEMESEL  LTHUEES
EINL 7B KRR L, 20k b BIRE, BIEEFKbE-TL L
UK 2 2. LaL LIchiEL 4, EECEETS Aty b
DOTHRKEL, 10BELROLEAR >k 1o et L
T3 EEbNS, BIC3 & 5T d BRORORM & & RS
Hed e, HUBENMLARETS 310 prbbT, t-6 T8
CKERBAEDZ, COFRRBED & CARHTS S,

3.5 i (60 Hz) # BWi-& ZDfFER

COEE, 3. 3ECRRZEHEBR O & HEREORAHZEDL
N3, 3.3ETH~{ A X5 CEHMABEORMLZPIEL THIE & A
E—HEOHDFEEILAELNR X 5, ZHTHEFOBRIC
nho AHOBE, 2wt OFEMER ot § 58, ThiIFE
FABRIC X BIREE LS & & %o

3.6 WHICHAER%E A TALELEEDOER

3.3#h, 3. 4oLk S, BERMFER, Wzl
w3 BRI, B A S~ (G520 kLrEsceiNCcEn
e COREERLTBICHE, HESBL LOBFEE Eb % A7
L, EpDIToziER Ea 2N+ hiE (GEoREZTL, 3¢
WEEZEIT 2) WHMICHERT 2. C0X 5 CfTARAE, FE
RIRRIC X BHFEEAR X I, FED oot BEC Ao %ko

3.7 s ghET IR LAEBVER

EfD JuAs =95, 9.6, 875 mm) %[, ZEE(HHCTIEE S
ESbekl (=95, 9.6 mm), ZEMS D AR ORMAZ HE
oo BLE A8 5 7o IC S A b e, R CREEEICH LT 3.5
1T 7 o Feo TEE 45KV 1T\ 6.5 mrad o FREIFAE b Ao

3.8 MBEEE

S BB 3 oM, BAREAEEITCX 3 E-0 D
R0 B Ik o THE S, A,

NR:%& .......................................... (3.12)
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2 (1=0.5,0.8}

.
3l
“r 1 {1=0.5
1

0 1 2 3 5 5

(kV)

3.7 #AEbe Juds X BRI EEBIEOBNR
Dependence of the deflection angle observed by arranged
prisms on the applied voltage.

Brorm
(O}
,— - Citor 5
]
5 »
&)
R

7
: Qur *
Z BATAIIERE 1 cn

/

3.8 Sro.BansNbyOg £ 4 514 R
The multiple reflection deflector made from Srg, sBag, 2:5NbsOg
single crystal,

rce Oy, AR
B [AfICE B Bt DERDFH

e K finz 9 E-s O, 1.27
A IRE
D: -8B
ErgoOHOT, Jot-s 2Rk 5#EL T Ne otk
&35 & DAy,

&e_%<l_%_»
W Ka 71e

) ............................. (3.14)
Ehb, e Wik 3uds o RETH %,

3.8 X 5 AL b JUAs IR (ST, SfRor &
BELHSTLE S 2B, #3462 RTNERLAV) TR,
R @ 1, &=164n, X (3.7) X b, E=10kV.cm-! ol
dn, #8535 &, dn,=815%x10"3, @ |3 0.13 mrad ¥+ %4 9, 10 mm
O Syds ORNRETLWFTEL T B L, X (B.14) i Ny/W
=1,600 2ty bem & 5o

A D EERTIE, Fvi P-s 8359 3.5 mm T 3 0T (3. 13)
X9, B=023mrad %%, 5kVeem! o, [E 3. 3 oWEAHg
X YRR 26 mrad, ko1l SO E 7 3. BT,
27°C KB~ TE LN ZERAE, 19mrad TH 30T, HS8HL
o FRICERLETHINTES 2l iE, B3.90k5k5
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ERIT OIHR
Resclvable spots (at D C. electric field).

3.10 D. C. A7z %5 R0 %5 R
Deflection by A. C. electric field on D. C. bias.

BHLNR6ETH B, HEopT, 10kV.em™ $-CEELEH
m+ze, Slmrad OFEFAMATH S DOT2 HD 2y BELND
2%, 25~26°C CHEBICE b Rm Mg 2.8 mrad ©H 3 b, 12
Ao KD, BEICTHMNTES 20w i, 82VLIETH-
Feo SUAL B LR 3.9 @ (b) i, (a) ki, af
wh BoOMFRRF2 Ech>Tws, 3. 10, 259 (60Hz) i
ERBEZ A7z o froRELELT. ColEs, KA
I L@ L A vwolk, BREACE W, RFm60
M 2WERBE1HTHBo

L P B

SBN &S E Ve L, Z 0MHEai e ORI - BEE - 21—
T - PUES - IR B XU S0As I X B IFFAYE HIE L o

FIRCIRF &8 7 & T 5 TH, fERONENE— (2L T,
CF I AN I-vav) KELDERDDC L, HEHH A7z ZEN
L, —HAoADFALIEbNAREVT & W ORI
FHERAKE W e R EBPRIC R 2% ThOLOBED 5 LFHD
L ZRWED S35, GBOVREKE T LACT 3 TETH
%o

COUER D 5B, HAFERTHERE X EE LA
FURNKBE TR, HAREEEIT « SHIUENHIT - IR
WwiELE T,

(IBF 47-4~12 %2 (5})
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(4)

(5)
(6)
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Bro.73Bao.orNbyOg Bifih i OELIEFARIC X 5 06{Hmr - iz - Bk - Ed

% £ X W
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SEVEXEENREL-BEFETA

GRS NI L

Automation of Small and Job-lot Production
Processes of Iron Castings

Nagoya Works Keiichi TANAKA - Takashi TOYAMA + Toshimasa HOSHIBA

Mechanization and automation of casting is relatively easy and effective in case of quantity production, so devices for these purposes
have been developed and put into practice for many years. By this practice Mitsubishi has gained much effect in the mass production
of small motors. However, in small and job-lot production, various restrictions come in and hamper economical operation of the devices.
After all hand work is mostly applied to the production. The work in Mitsubishi involves relatively many types but small quantity
production. How to rationalize the processes was a problem imposed to the engineers, The Company has been taking pains in the
study on automatic casting with an objective of small and job-lot production and has borne fruits of the rationalization by combining
new molding lines provided with automatic pattern exchanging arrangements, centralized control system of low frequency induction

furnaces. The report is made on the outlines of the development.

Lox & & &

FrEVEEOBRIL, BB LR KB OB A IR 22 b
BARs &, EALENTEROMEEDT T3 BFOHBE YA
TEEBE ORI vl e~ F OB & Eikbic X v, &1L,
BHIMLORRE BT T3,

—HEM DR IO TREx O fiA b BB LREEECH Y,
2D b T AFE REIC L 2 BB EERT R bV T w3 ORHE
Kbz,

LETOEEEIEEECH 2 BB, HEEAL T b RREH
BRI TR, ULABHEBHOREECTHY, Lib Zhigik
HWHTh b ORLL, FhoEkT o4 AR -TEb ¥
LTH 5. L ICHIERHTH 2 HYORRCE T L Db DR
FkEN D, Lo CERLOESCEBMEOKIEIRD 2T Y
Lopblniild, ZHOREEFEDODDREZ, ChbDEH
BT W CHE LT 5 2 58HECH - ko

T CTHUERT L W STEORIERE 23R & L BlES 0274 2 K
FILTE AR, ZopRe UCTRTEHO QTSR MR L 2D
TEOMET HET 5.

2. WRETHEM

K 2.1 Ko R e T MRORNAERT. BRSO
1T SRS - el - BRUNTHES oM b & i, #9310 Mok
BEHFHLCR3,

£ 2.1 WShows
Specification of products.

(1) % G 5 & RERIRG, ABREG, L LUERNLCERGS, &
BB A
£ 310 TS

(2) e oo 15 {8/ F1~2,000 8/ A

(3) M &HME 1.1kg~110kg

(4) # &3 FC 15, FC 20, FC 25, FC 30

1076 * #Ziv BRWERT

3. IVRTFLOEE

3.1 HRTHOBHME

SHPREEOHIL 2L 255, —~FHECR 0B AR
ATBERTHIC K 3 0z21s ORETH S, HE 510 2RE L&
FZHOIREZFHEL TH L E, CHECORMIKEEEL NS
L T & ke DBZE T T 2B A A &, BIAcHL0 & UHic 15~30
min @ 31u2 ke 2FA->TEY, B0k 5Kcl Hict+EEOR
TR ETTR S BERD S &, BHOPBERELEFLTLE S,
CODEB LR e LR BRo BEIME, L b 38 5oL N
TD 91w oFroe NBETDH 5,

Z TR A OB LR 2 TR - 7223, fE#e LT 825—
3v FSuzor FROBEEOMEZEI WY, BERERLD
FERLCREIL 72,

3.2 HLWERFXORE

BT SmOERICE W T,

(1) ouv-o HERTH Y, HBEBHEL RS & ARCHT %D
RADTEBEL, GO 2 XEECS 5. AECHETRO
e (B) EOBEL L3 5%D, Uaut BT 201X 23R
FFabndabhv,.

(2) 2HANBBCE >4 B0 CHEERLLCLT 5 L
<, WOKTAH:E L DICHIDRE S LETHY, BoE kT
ABLESLETH B,

(3) /MEEDKCRERRBERER XN,

(4) BHETNTENG DT, 0 LW 2 SEDE—
HERER T B,

bt L, JEER vave~Ll IC X 3 BER TR -TREE L
T % v, FHO Jaut pof 201L9vy & 30/t 2EEET
EEFTE>CERR, IR TCAERIL, HHEVRFTH S
B, BERARVED oqu PEHEEET 5 0T LR eR EE
MeTwic, EREEDD 5 GRIE AniEe G itko s
X% gswb & 201X TCREDHRRZLL, L HLOHBEHHL 2
Bonhkar oo
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TN XS EOFHE TR E v, EEEEEEEAL Z.
REEER-CRAEED 2 ~ 3kglem? OFESIC { 5%, 10kg/em? Bl |-
DEETIT 201235 OC, EY, @HECH—RHHRELR,
TERERE C, SO X BT B RO DR ERES T
EBTE Do & bICHIEN-C—RYICE b 2 B C T
A2MADHTH - %0, YO X 5 R 0BE, ERORRE, >
v DRIDWORECTAMY, -4 OHHMO»Z (B HEOTE S LT 5
e Uan b OPFERLETH B & ofRICEL, FEMFoER-T
EHEYPDEDd o7 Sait EEE 2214 HRZEH L ko &
B R R D CHIT 5w, RIE Fo- HRe@ATsC L e
Lo

3.3 EDPZ 4B TIRIHE

S00FELL Fooffa & e L, chbolBHEL FUBERRER -
T3, SR SO e, ThbAEKRERSN
5 vAFs BOT, LEETHEOIRC Hic > TRROEHREEMICA
hadhiER b,

(1) 3HEEHOMERE—ICh 2T,

(2) BHEMOTEESMERFFOMERNIC 393 T3 2,

(3) HETDRIME 25011 & OFFL

(4) HARTF0 y-Fats & AFTFE.

(5) SEHEELA LG 5 E,

TN THETIT R > 2B G, B ARBZLEE T2
DT, THEHMEE X CRF2Eo ) 4 VRO N~ O REEET
HEDT, Jvba-—2iCE ) INFAHEEFTR3, B3. 1K Jot
220~F+—F BT

3.4 ZME, BEMEROETHCNIST 2 5BHR

R TRICE T 3 FHOM /&b T b mispisf o mia
T oNT, WERHE 508 dERCEbE TIRCTTRAbAD
NEE LR, TORD LT YT+ DD BIEHHRFLETDH 2,
CORH b 3 IEDEEWBEF O L HINEHF XA AL ke 2D
BARHEBIF L BB X UBRO avto-L BESTHY, B

(?5’:;.:/.\17
BI5ER)

vARBER

RNy FH
MELCOM -
3100 —40D

3.1 Jotaro-Fp—t
Process flow chart.

STORERED HR & Lk B 510 - Bip - 440 - F5

LCE 5 OTHEE S1u Kb THEREOD 2IHERTE S,
DIEMEFEB I 20557 I X 3 MBI OER, 285 K<{b
~_ERY, B, HE A2 O ERR O TAERILED KT A
Yob 2HT 3,

PESRAEFEBIF IC X B #5kRCE, e L CERE # R LI
EoEErHRE N TE Y, BB X S AEAENICEDLND
FC-15-Cix 71 SO RAFEDOBEA D - 7 ¥, FREERTL D Hllx 3K
BaBENTT +265 Kb BB C LZERLADT, TD 51
v XI5 & U C AR R L o

3.5 EfrEmEsLOBR

HmTHE e WA, T IEC ) oEEE BN ESEEEN
2RET, B IBCARELACRADOREILC A - T, Lk
PR o THENTHYHEATHDT 2 k5 2BE2EY, FHLED 149
Fz0U 2B %Y, RO X5 AhEERY Lk

(1) &9 1o 2VED © CEFME S 46~134 tu, BHREE
70~310 bo T3 & bh 3, HRPOEEE T T HRt
L 7.

(2) BERFCEB A, BE, A% 2 oRER<cdok
Fah5 WKL, EFEWFAZRAL DT, HomERiEe AL 8nl,
B D b I S T AV & B 5 T B,

(3) #HeBUAOTLEEIzRCHEPL, U ABEECHlidk
LTw3, ,

(4) #h DI L 2 B3 HH pofizoost o s KRS
~HET, 3 SIS S A R U BNICGEA TR Z 72 > T 5,
(5) RBI-CRZZZEREIC X Dt oWEE TR,

BT A DT Z BACTHEL %o

(6) WMEBAR L-I7rv KLY oKz fiade s B IC,

Ve O AT B Z % > TAAREFUHE L T B,

=

4. EAREMEIFEEER
4.1 & @
B4 1 CEBEESD Lirot 2T, B 4. 2 RIEEEYF,
R 4. 3 JprifisEcd 5,

@
@ €] ! @ ‘
)
2| ®
1T |
o b @
e [ ® II ;
. b @
L L
0
pe ~N
© / N\
/ ,@__\
'@ @]
i
Ol 10
OBBRR S » TR A2 b @RS ©1 BEAEE (T
CRAMEFXTIA S w9 @A E R @2 BEREF (PR

GERYHS v A @F v~Yvr Tt @IBEEEF (TR
@ Fosvn @F v~V v ra syt GASEHRP (FE
@itz v~x @77 vy @ AR v 7
®1, 2BFRPEa vy BGYIrey G

@3, 4BFERET v <¥ Vet

B 41 eSS L17ob

Layout of melting equipment.
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® 4.2 (EREHEF

Low frequency induction furnace.

4.3 [EREEIFERREE
Control center of low frequency furnaces.

Pk StERMIFS LYY, BEGERHIHEERCL VY fTA
b, o»UdfllEnk Jodse KXY HENEIREZTAS C &
TE B, FRIVFESHRRESH botRICkY, YoJyud, KW
EHOFIMAIORA, 25 kE, i HBELE2TALE X,
5y Frwo 1 CE =2 & vyavi-—a i & ) BFICiTA 528, #u 3
BRIZBECL TS, 72 BEPHfHScED L, JE550
LY EBCINRE], SO RMEFRE S, JFRiEES cER
ENd,

WG SRR HICTTAR 525, Fo 1B 2iHEL, 2ol 2
FCHEMATRDN TR 2 HERKRD S & 23 oBG i+ 5
+~T LCHEMAHERE NS, LERHEZTET L 2RATRIROF
RHETE BRECA->TE Y, ERYCHERTE 5 C & 1hE
THb, @4 4 CHEED $1oL &R T

Mg o, WE, EARMBHESERC LY X CHBW T
ThNTRD, HAYIoL Ik 3 ETHEETH D . X BT
T, gEdsq, BEOMT 2AEDBTE AL Ty,

4.2 ERER

R 8 25-vay F3uRDF HRT, 3T 6 Aa—v =00
Tpw bl EZOORYIEFICE D tsvror ENARLERNING,
4. 5t id. 4. 61 a1e5-7J1, F4. 1 3ER
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& MO0 10 20 30 40 5 60 70 &0 90 100 110 120 130 140

min PR R S ST SPIE SUUT S SN YU WU T UORN SU0T 00N SO
t t —t——t ot + +

i 15 ;45 s &1 9 111 126 135
NO,2 Pt t ! .
i3 s o i 69 is4 99 108 ;
No.3ps;—+—~——t~__—fw~—/—§——;—;~——{::g~w———
i bo42 57 72 bo123 138
I o T B e = T e
L& fF
(1) &% 2,400kg
(2) SR 5,600ks

(3) #%~Sv % 80ks/H X3E

(4) JBHZEERD 15min,/800kg -1,520C

(5) OFF TIME 9min

(6) Wigesrs 27min (34FIC & BEEERIBRZR)
(7) el SX8min/ Y4 70

— R B
F—=— OFF TIME
t %
3.igRES
60..

2.4X3X556.3t/h

4 3Fo FRE
45min
81min

X100%55.6%

Bl 4.4 {EIREREE 1o

Operation cycles of furnaces.

! [
R

D1 xF—va v (bEbE)
@227 ~vay (WAL, Yart)
@BIXF~vay (724 X)
O42F—~vay (hrE)

@S 2F—va v (BEE)
@F6RF—vay (BikE)

HEIORF~va v
PN xF—a v
@12 AT~ a v
BT v v b
@2 vy b
@FEI v vy b

@ET AT~ a v () (LR ]
OB AT~ ay (BEIEHR) OF 2%y
OEIRF~a v @EIRKY

B 4.5 827-ysv HEHETRIHE
Layout of 8-stations automatic moulding machine.
WO TH 5,

BOFHEIRD L 5 L LTITHR 5. SEEOBERE, ZhEhDT
BRESIC SUtw b Tk hvva IK XD avo b XIETEIERS # &
55T45&, TOBECIDVE 62500 b 10 27-vs0 it
THEE~E DA D, —TH, B 9a7-vau KEEL Tl
WEIRE 125~y ~EY C2EN B, SEIHO B D R IC 3
T2 EHTELDOT, WEPEDLZHETHHMEA . KICHEH
TERRE 925-vau EF 1l 25wy LOMIC twt LTEFE
v, B4. 7 c 2 0REZRT,

RS OHIME, WEDZEHR S0 CERER Y- 2JHvk u-T
v2Jvbo-L FEALTw 3,
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Time table of moulding machine.

EW N B TIRERF 95 LI L3R, vall LEE 2013 @
HRBP TR, TOX 5 KEHMOBENRKE »EHEEROEGDE
T Ego B b X 2 IBRGERT 2 HHoEERE R L, Lo
IEEREAE LN, Vb 3EDEARVEDETHRE D
BLAMHDT 2, R4 2 ZECEBEZN, 2243 I & 4L E
T GG ORETEROLILOWERL DO T, 2012 LB EA
LR K CHESHT T LR bh 5,

HRERTE 5 Ath, BADEEZHTAVEST 5. Lk HHX
NASRIG & #5802 AuFrob Eh, vz-079b90y TR S
2nRRT b5, BT Avf-0uRt KEGAER, BHIZhAEDL
BAHTRE~EEN 5, R AED X CURERREC X D &

SROREEZNR e L BB 51 - HP - Sl - T5

4.7

— - e T TR o LR
SAS I it 5 100 15 0 B W B M4 ® 4.1 827-vav HEEMMO
0 I ' ' ‘ [ ! L Specifications of 8 station automatic
72 b ( $B5H) &f}; A N\ moulding machine.
- . UupP .
i BOWN e S~ (1) #4 <4 4| 800700 315/315
NOLgOr I T=ge— S N f (0 g B | 0 R
NO. 1z = i (3 anrvEm | 1,500kg
n-7 sowR ] e N (@) =74 XEH | FKIGkglem?, € X ¥ b w oy FHK
F-T ——b—g%;—r/——“_‘\______/“““‘*"’“\__ 5) B H & REEYe-
SN YLy b St TN o N B EOR 8 Y U ICEE Y v
Zanh o e \ ) e R
oN %= 4.2 0074 B EREROZEAL
PAn OFF x / X Relation  hetween squeez pressure and
s o(g, f 1 f 1 weight of casting:
NO.lyw v b i I;: T N~ T S~ 20 4 ZEH [ 7 U= l A
I770- oy 7 1 4 kglem? - 41.60kg 23.70 kg
AZAX SEE SN~ — >~ | 10 kglom? 40:13kg 22.84 kg
- . UpP
Snvil)vH T —
o — \;2 % 4.3 120Muf OfH
770 OFE Properties of unit sands.
T~ 7 Dl(J)l\?‘VN w
B x g T~ Q) EHWE 1.3~3.7kg/qm2
ON () M | B - 120~140
T770- = 09— f | I ,
upP (3) #* 2 2.8~3.5%.
T DOWN TN
75y 71 ON —\ N
e — A VR~ S h Do
25y 7y
e ¥ 4.3 PRI
LARX. m§£ —m . . . "
: WA DD 120 MO P THE M, BBk
NO.2isit ) 1 N\ A N ézg;&i:%g@l dREL =
NO2ZZE Ny Sy 7 ON ] £\ Bk 3
O —~ (1) et hFa LTl 5 w5
NO.23% 9 —— T N & 7 LTl
KE AmEEFOC 2,
NO.3s ey bn R —r N\ e Y .
T 3 (2) B 900 0B BWUROEE, FTA
1) o o o D e N o i )
A s / BER KR 2014 T B SHE RINB T & o R
ST — N y :
e mai : ~ FREED KN E &,
7522375y T f ™\ P N e i
- (3) #ii% XT3 R0BOMmrE,
F=Tn m
Doy (4) Tg9L—0 TRIBO HiHE,
NO.3% 1 e — T~ (5) %piLESEER &,
Rat7 7> 7 Sy T\ BHB. ThbOEMLERT 2BEES D
ekl L T T~ 7 | flixosab 2ERARE BH LTS
7 N ° el ~ .
778~ OFF i X<, 100 xwzat—y @ BRI WERRP A
. ON B
mhams  aer—i b f FAL, HsE# e L CRAEAS CREEAH, B
D E _/—"“‘“—'\_—__/'
NO.2v vy RRITR Hd L CaR/RUbF P ERANTR S, Lol
2 5 ON
% ) SN [oEr—L \ / ) C D AubdA b EEEECHERD Y, F<b
T DOWN T
X 4.6 @EREED 31471

NA-vFzy

4

Pattern circulation,
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™ 4.8 BEBEEM STy
Automatic moulding plant.

4.9 H&Es1v
Pouring area.

NARBERHL T VDT, suvay FlE LTTALLEZEML Tw
%,

F4 3 CBOUHAD 1 H2RT. BoBHklRowk, HE
FIEIVELEETWER, (ELOMI VAR VEREOWE L -
Twd,

TULBIER I £~ AR T5kW @ Hu 'z 2 82 db e LCHERE
TRTEY, 1mo Mol OB, BOREN E? 2 THEE LIcL
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X 4. 10 #Ee pof-T52 0
Products (motor frames) and shot blasting machine.
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2 Tnd, e LTRELLOHBCERZBE, va-079F 2
b i RERiE D #E, B Avfi-00T I & h BAC 3RS
HENZDSE 37 )70 K vsw bNvfi-F52 K THEHELEND,
HED ITo YRR A RKIILTw 3,
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DLk, SHOREREOSHILE HHE L TR L 2 BT B
BN & HEER 51 & {EREFHEF LA 2B oW T N
L7co HEBHEMATTCERIC X Y ZRDRAET Y EE 510 DO0g)
BATERTE, BRIETORAEEZER L. LA LSEOREEL D
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BTH b, 4%EBORBEEOSILEEREE TV £DICH,
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Computer Control System for Electric Power Enterprise

Kobz Works

(MELPAC-500 System)

Hisashi NAGAMACH! - Makoto TERADA - Hideto NAKAGAWA - Tsuneo YANO

Head Office tkuo YAMADA » Toshihiko TSUJI

Regarding the latest electric power enterprise the scale has enormously enlarged and the operation has turned to high degree so

much that introduction of power system control is considered necessary from the viewpoint of overall management. Mitsubishi has

worked out and put to practice for these year electric power system control equipment (MELPAC Series) through the technique of

wired logic. Now the Company has made a further step for the betterment of the equipment by employing mini computer as universal

sequence controller, which performs every function of MELPAC Series.

puter controller (MELPAC-500), the outlines being introduced herein.

The new development is called electric power system com-

L F A #° %

EIRAR E LT, AR E T &% MELPAC vy
At b, SEERAEOH L 223utams HHIE LA EIRE
FHEEHI A (MELPAC-500 5270) &M% L7 0C % ORiE %
T B

2. MELPAG-500 < 2 7 £BAR D HE=

ENRGE, EEKIBLO—RE A ¥ 5T B, HHE~E
SE OB R < PHaT B C &, KBRS 2 BH I D %A
T 2 © & ARBHCER S, R OHIE AL IR bR
Lfkk vaze WANIC - THET 5 C 2 0% e BoT & T
Bo ThbbL, B aRiT s ARGED - 20T - JEDT - %E
ME—HAL L, vaze MRS HEAHET 238y, chbzd
1k X ¢ EANCRAET 2 %5 & OBFO L hik vazs, wh®3
BEATRELFE 256 AL E > TEEDITH 5o

B, ML LT E 2B RS HIMEE (MELPAC vy —)
B, BEICHZT B EAEE b ORI (O1v-Foses BE) <H 5.
ZolTE R 2. 1 cET,

ST O TR R 1

(1) FHOATALBI LR 2 B O ERE L, T
fbiclcE B C b,

(2) FHORBICL Y HE LT R EAIREORMZATS B
Tk,

(3) TRECIRIEERNIRICH > IE - (157 - A8 - A bics
TEBHT Lo

(4) EBEHF LOZDO auAsMELcHT Lz e,

HWRT B HI~KELOOS Y, HERO M & LB Ul
IICERE LT ¢ 2 ik TRIERS 2 L5 clbhd, £ Tl
SEOBED b RS Z D E FICEITTE, Ao LTROEK L
TR E LT, zm0vba—2 BISHT B CEBELLNR S,

Bl EofAR b, Mk oRIEHET 280 2 2HT 5 b0
UL 2 Ll & LR S B TSR SER I s (MEL

*OAFRERT R A 3

& 2. 1 WHFREEHIELE MELPAC oy -7 —3
List of electric power system control MELPAC series.
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T
— VLo Lo BB & A RIS S R MAR ISR T 5
ﬁ RS SAM | zric XD, oIk AR, WREEO SN
) VICHT X h B M

A THE s e LURRENE 2 o v s
B3 MELDAC

AR 7 M ICE & %7 H AR

PAC-500 3254) #B9%E L. MELPAC-500 3254 B3 CiC XN
AL, Fid

(1) fEkodiEclR T hVER{L2TAS C
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Thbb, a) @EEE b)) EEEE o) (RepaiEa s
) HEFEE v250 LEARGGOMRET 2 C k.

(5)  BEADTE TS & 1PV 7 B C Al b7, et
TR I A G v 2y

(6) avta~z DIEAKBIL,
VEE2TTR S BEDO RN &,

SRR SIS (MELPAC-500 v274) i,

(1) /NEEvEAstI#HEH# (MELCOM-350-5F I M-5
F) 225 358 o250 B XU 10892-2 B HES AT
7 (MELPAC-500 3254)

(2) L& vz7s HIEHEMAT 5 votory (SPAC-u274) &b
WBo BIFICZ DB HHAT 5,

WiAWMC & A HiA JSodszud

3. MELPAC-S00 & R 5L n— K57

A va5s O N-Fo17 1, $CIK Stz HEME LTH0b
MELCOM-350 vy % d—FRF<H 5 MELCOM-350-5 F J¢ 4l
MEHHHE w256 2B LTWw3, Thic, MELCOM-350 31—
X OB di UCB IS WA &, (e TR IR S
i MELPAC »y—3 (Sifk%) oMVERE % HICHEF L 1os02—
2 L EHEDERDDOTH S, LOMEE B3 1FT. ol
WstlRER % 3. 1 IcR T

A Lt s X O° -3 RINmBsE, PT %, CT %, L
v iR, BIMBSOREREL HS% UL OBTCERLT,

=31

MELPAC-500 25, 1% HHE

Specification of MELPAC-500 system.

(1) MELCOM 350-5F JifJIIar i s = 5 &0
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(2) Avaza—=i
23 (a) AHhEsE LE:S
(b) ¥ — JURURIE B S
1y A A
(a) PT : 110V
# (b) CT :5A (%7i 14)
(c) DC: 110V 0.1A BiIAE GRS
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3.1 MELPAC-500 2254 @ A—Fo1r HEEC
Hardware of MELPAC-500 system.
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& 3.2 MELPAC-500 uz5s il M-5F G5 va5e ok
Specification of M~5F computer for MELPAC-500 system.
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D Sotx AR L 3. Jota AR,
AN 2B CERYE, AW IHIEERE X 9 EEEARK L E

FEEAARE CPU B X U 48y 205 25, $ic MELCOM-
350-5F I HIEAE S o256 (M-5F 9254) TR, Ju-FwFoT
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#F 3.3 MELPAC-500z 254 0 #HE K
Composition of MELPAC-~500 series panel.

Fle wwm o] o w % |m omlw %
YA AL T oo =
e | TATER o
1 lCcPU R aiale 1
PUm M i € m T
R EIERE (v v 3) Tt
A SR
R I
Loc | AtsE | (A/D mhm :tff
z(Io:y})<Am>§&> ST T L .
w7 ) MmEesE | €5 (10 W) memAE
HMEEE (- ) b
7wy AR
I O # s RS AT L
3 (102=) ABIAE |5 U r L ADRE i X
v VR AR AR DRAED
F oV IR
e PN
4 % e R e
' yRED
o | AlDESE | AHDC - | ADRES ;;Z;
3 iR Mg b
vy e vy | miEmE .
AL 4 -5 s
6 b A vg7=— | BEmEg 1 r7vs
= R v
= SR
Rk
7| e | UK | (R FT A, BEF 42
flz)

® 3.2 MELPAC-500 ya5s D4
MELPAC-500 system.
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£ 3.4 MELPAC-500 274 i 10 17w M- FoL—6 —I&
List of IO umit card frame for MELPAC-500 system.

® & | Amnmm (B KA KR R
SAI-501-CR FTrueZ AN 64 16
SDI-501-CR A AN 256 32
SDI-502-CR Lor Ah 128 32
SDO-501-CR | # #i W 71 128 16
SDO-502-CR [FRa ) 128 32
SIT-501-CR HA R AN 128 16
SPI-501-CR A AN 16 2
SPO-501-CR | 3 2 i) 64 8
SA0-501-CR Trarih 16 2

# 3.5 MELPAC-500 ux5s H o BIXAIEE A FoL~6 —
List of surge absorber circuit card frames for

MELPAC-500 system.

5 IR EPNTETE §- R AN A N A N SN
SSN-5AI-CF Tru s AN 128 8
SSN-5DI-CF | % & A W 128 8
SSN-5LI-CF Lo ATl 128 8
SSN-SIT-CF |+ #3A X AN 128 8
SSN-5PI-CF SNARAN 32 8
SSN-5DO-CF | ¥ & i 0 128 8
SSN-5LO-CF | v~ H{ ) 128 8
SSN-5AO-CF | 723w 7ilih 64 8
SSN-5PO-CF | s x i1 128 8
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% 3.6 MELPAC-500 u254 HIZSIABEH
Example of converter for MELPAC-500 system.
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3.3 MELPAC-500 254 O HEMHER
Software block diagram of MELPAC-500 system.

4. MELPACS00 Y RFLDY 7 b7
(SPAC & X5 .4)

BlESR_TEZ APy 230 CEfES ¢, EHHESHREO
R Ry TR D IEIC TR LD 3 kDD v b1y % K Ps
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VI PITT % LI %330 2 MELPAC-500 5254 @ HIEHERK %
M4 LIRS H4. LicksnTl S8ERANE, »hb¥3 n-Foz
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BAZSEHAE SR MELPAC-500 v254) » =0T « S5 - &)1 -
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—F = F el 2 A b
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X 4.1 SPACyy-X DK
Block diagram of SPAC series.

% 4.1 SPACz -3 —&
List of SPAC series.
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wiR
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SPAC-100

I
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ENTL B

U AkE

B 4.2 SPAC-100 05 w—ru2

General flow-chart of SPAC-100.
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B 30CH5H, BITF SPAC-100~900 o £ e BT 2,

4.2 SPAC-100 (ZEETFTE BNRIEHRE)

LT O TR BHENE & HERHREZ TR DD TH B,

(1) ¥ 88

(a) PR

oS, iR
BRI, HIERE
RS o G

%)
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SPAC ~200

Q j7f754’>’> LA

SPAC~200

8
-7 (ﬁs)

Lol

K 4.3 SPAC-200 o #in%
U-TuR
General flow-chart of

SPAC-200

(a) L @i Bigi

(b) bR IR
SEREEROSEN, Avo B I UTARBL o K
B
AfE IR
(B PR
Hhg B g 1R
(2) B o—rox ZEEAEOBINE v—rox 2@ 4. 2 1ORT
4.3 SPAC-200 (R E{LHE)
FHICE AT L 2 5, FRcE 0 Asua kY, %
A RTICGERT 3BEETH 5.
(1) # e
(a) HEEIEHR
(b) RATFHIRE
B, AWREE X ) HERRRE L RERET RCHEL,
BRI~ & [Al# % RET B HRECH B,
(2) Bk o—roz REEEOBINE v—roz 2R 4. 3 IKRT .
4.4 SPAC-800 (B INEHMETERIAR)
Rz bpiggd: Latd, CB, LS, Ry o Fqgzu iz A
WHICILFT 2O TH %,
(1) # &t
(a) {REE - OWYERTER
(b) U oWids, BEERODIEITE
(c) I OFRRIER DTS
(2) B o—ro2
FEEBEOENE v—rox 2E 4. 4 IKRT,
4.5 SPAC-900 (RitiAREERIRECSRMERE)
RECIRIE A B U RS B HRRETH 5,
(1) B e
(a) FREREROFER
FetikiER (EIE - Bl - A%ED - WGE N2 L) 28ORFER
BFCFERT D,
(b) FRECIKEER D L TRE
SRR A L FIRERL, ETFRIGEL CBREENTFL, B
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SPAC~000

CB#¢ ‘} -
LIl & %HY.

X 4.4 SPAC-800 ol »—ru2
General flow chart of SPAC-800.

SPAC—000

SPAC~900

EHINT O HDENE l
oy b EAERR S

fa ()
X 4.5 HHEER Jodss OB o-ruz

General flow-chart of data logging program.

£ 4.2 {8 odwo Bik (—D)
Simplified logic language. (a part)

AND Xy, X, - A2y Xy, Xa, o OWNEOHIE

OR Xy, X, - AEY X, Xa, o ONHFORAM
NOT X AxY) XoOWNEOHEE

MS X VYRADNER LAY XEty b
MR X VIRADNEDR I b ie) X% )2 b
SET X LI RZONERAE) XKE ey b

TIME T wifhlEn T

OUTPUT S LR EDNER ) RDEBRS ~H

WIRHE S AL (MELPAC-500 v254) - J2HJ - S - HoJ1f -

AND CB540 MI0
OR %

YRAFaw

2800U F1 03 10 AND CBS40 MiD

Lo MELPAC —500
ceu| 2 ¥ L0 v 2T o
=

f
|
L
4.6 Htpv-rvanflirc
Process of changing operation sequence.

HERICH b B,

(c) HHEEK

TERHCRFIRE R A FO& L,
FERET 3.

(2) B 2702

AEAED 5 B, HEVER OIS o—ruz 2R 4. 5 IGRT S

4.6 HBRERAC Y 2EBE IS RL—F

LT BB ERRE (SPAC-100) BB % L0 D 1E ooz
B, ovwo BHfiCX VIR0 MEHROE 2 HCefiBicHrTtsc &
MTEBCEIHEHL, SHEEKvz5s HOMS 0vwr BB LT
INEFMRL, HEBHECERT S tsuar-2 ’&'Bﬁfﬁb?"&g

Vw2 BrbD LEl&FR 4. 2 IKRT . 0Uws Bilid Hv il -
Foa O COFEIRE, Ko sB ) THb,

(a) #VEv-ruz % ovwo Bikd Heidihd %,

(b)) #Eo-roz & h-F, DdVik 7-J I fuF T2,

(¢) W-Fddvi 77 % FSvaL-a Kilis.

(d) ZHGERE 21512 KEIFL, ARIC H-F B2 ik 5
JIC fuF T 5o

(e) (d) Tk p-t DDV 5-F
-100 DR HEITT 50

COBREAIRLZDORE 4L 6TH B,
Ex HoniE, Jodszod Hia Liciile o—ruz
AEE A D, AN MSEFRICREBS T & S T E

1R 1m&EE, &K - b - e

ZEFUICAIL, SPAC

D ovws B
DYERZE T A H]
Do

5. MELPAC-500 3 X 5 4 DIFE

B < T % 7 MELPAC-500 3376 0 &
Xoend

(1) DS

NEo1r DHFELF, vIrIIF KBV TH Jodss O ELFaud
ENTF D, BEHE0BEINZETE 2 UEEEE Mo cfTA X

(3% & TRED

Jowo (L%
50
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%7, Jodss & fwr-U ALl T3 R IS &

ARGy & AUREC ENTH Y, AEHHOFRE LICK RIERED
ERELEERELHTH 5, =
(2) {ZiEk f TTET s
FHEIE D276 O NA~FIIT iR b AUF4Fzws - WD 5 = AL
T w2 - BEEER L XNTWBIER, Yo roT7 ik ! —
& N ; Far A
LTFEED X 5 A Frwg BRAEIN TS, — BfN — HIADE BE
(a) AJ1oEEE S HF_QL_,]"
(b) Jasss YR " BCD Lt
(¢) Jadse o2l & BIN *—; ) Tz
Y= b
(d) 2K Jodss KL BBIE Frwo (RiEM4, T <
iE 7FLR) T e
£
3) |EeE N, kK Tl K
(w) ﬁjz%{ék ‘ REE BCD
BREOES(LIC X b r—znazh B, W © 5% 4
(49 1)2) HHIETE B, 6.1 -5 il S0 HIM
Block diagram of data exchanger.
(4) Wi 9- T
BT D foarz-2 WIHCEY, 9-3 AL [ 235544
Vo o — CPU
D% v ;
e % A
6. MELPAC & 25 LADRE pal | 2 =1 \ bxy
B it H LTS48
Bk, MELPAC-500 vx74 BHFH 2Bl R e
H —_— e ——
UL 72, 2z3vta-2 ZIGHLMIGEEREY | el | ALPSlL D25 | ]
BFIC D\ C & DB % H7e o z febEN
HUERAL
6.1 F—#%#s x5 4 (Data Exchan- AT | i
ger) D71 |
ot . D/d CRT CRT
CHECOR BB EEATRORS, Rk _
3 v }\ o-—7

HVE, FRHEOEE LEEHFEOVER R ¥ icHvn
bNTE k. BECNLORAZERT I HE,
WOES T EC LS, ZREAD,
FABH, EEEE S SV 3~A-tPsv) « ATM (7Fos504-2) *
DIM (F4gan5u-2) « CDT ($424w0 $-2 p5v2rzwa) & EH
CERY, LEZERE > ICHEECREC XD <3 50280 & 2

WERoTnD,

COXSHERADD &, ik B EEME L b HRICGEETE,
VT BTRIAO G HE S BEC $eor LAHLEEE e L CHER
ENB DR F—a ZHt vazs (Data Exchanger, DX) T3 3,

(1) #

F-o TR CER N BEER TRO L 3 Y TH B,

(a) -z OHA L FIREK

(b)Y 2a—2wb, 27— DR

(c) {RR&HIE oz

(d) F-z W (&FF, P, Bk, RADOHE, FTRER,

F-a0fvs AR Y)

(2) Avarz-2

THHERET & DX o Ry & #88 §5 fvaoz-2 & L
TE2EBDHDH, (a) BREEHNTH 5,

(a) 3z0vta-z AEHMEE LTiD Jota AHIREE 2 FH 5
5hH%

(b)Y 2wFILodFein VT, $1oLAF—1 NICER 2 %S T
35

(a) RO FawodtPsss #E 6. LiciRL, HEELEMEE: CD
TThoHmECONTEVERHT 5. F-2 SSHOBREL, 1us-
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|

B 6.2 (1:n) HHERHIE v276T002 HE

Block diagram of 1: n supervisory control system.

Aate 2 bOFALC L VB &G, —EED s, g
WD F-aL5s OFEE Fxzwo L, F-aL5rEw b B> TRB F—
2 D& F1Lob SEIC X DA%, BCD TO BIN Zeifipingis
BORCNETAV EY IKEET %,

COHFEERAANE, 1HEOEALTE -2 & Fzorz T5HTE
BTE, FAHBMMO fA—AroFa1s #E/NCT BT EHRTE B,

fua—Aate OFASEEIE, RBOESEEEC L hivEd < &
THDHR, kb AE L2006~ FRE2ELLBE, 15-9 O L7}
M4 35 m/s TH 5 2= LEGAREBIE, 17 m/s §iitk 2% #2Y < H
%o

6.2 1:n EREERHECRTA

PE3de, 1: 1 BOFRERRMIESER C X b HOE - AR ST &
2%, KB SRR BRI 0 & b E R 2 D (BRI oL &%
P (1 n) HEREHINRTETHS,

(1) B e
(a) THOEHRHBEGREC, &K 20 18 DT Rkt & B

i+ 2T LEHAHETDH B,
HfEE E 70 H /SS
EHIHE  90I5H/SS
FIATEE  1035H/SS
(b) HIHEH 2 BEER~ HIYICERT 2,
(o) HEmmieoiist LFHRERCRE, ERECE, FEEH,
LT & D 52 254
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(2) 2z27s HiRE

6. 2 ICRT Lo ADDOREELLND,

HURIDT R R R )RR 1 ~n % 2%v0 L, i35~
FUTHE AV L Cw <o BERIET | Wi~ A AT
HiE 1 BRI~ TSR L) (END o) ZKEEZN, %6z
v REBICT + T~ T 5, 1+ 1 CEET R FRERS N,
LB 7R B4 pyrL )KEI~ %o 5. IEETC
S-PLAMRTET L F-a pE2 b b &, FHHEBCHAZR DY,
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LY —HDVENRSTET T 5,
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YAFL KDV LA 2546 ORICH Y, Firx TIE S
W12 i e MBS AL  BFLH LT £ 3
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(1) [CH, &2 Z2EEEHCH, 46, No. 2 (1547)
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Probes of Ultrasonic Flaw Detectors

Kamakura Works  Katsumi KOHNO - Shinichi MARUTA - Kikuo ASAGARASU

Ultrasonic flaw detectors for non-destructive test of metallic structure has made remarkable advance recently. Because of their
harmless operation to human bodies and a much wider range of tests than X-ray setups, their application is rapidly increasing. In
particular, the latest advent of high performance ultrasonic flaw detectors has given an impetug of diffusion with rapid speed through
their improved ability in detection. It is anticipated the non-destructive test will predominate over other practice with these new

developments.

This article describes the outcome in the development of a new model probe that is the principal part of the apparatus referred to.

L ¥ A & &

AR, LW 3o TACHICH T2 ELSEREREENS LS
Y, COWHIKH> CTHBEREDKRECHERLTE k. AT
DBEWIC X 2IEERE R, FORELTOLE LEVERE 12
b3 X HRBEOREERD, HEOMELE DT - T, BWDTH

BENTE A,

BB 1 BT 24 45 T A S b AR A>Tk, )
HhbbE, TRAREREIC X 3 IEEEREOHIIN R REIT L
Ao e KERBIHE, BITEEROSNAL T L, EitRiE
R, 2 ECTORE d<Ls DEIFIC X 5 HE & OXTERD &
K Do ehe®IC LB b DTHB, Lixl, ZHEEEROWE 7-
2 OERLBREITORBEL ICX - T, BiETHE, BHHERCX
B REGHE O $ i % & g il S h, A TEEMIcES, A
HICWETHEC L, BPIUBREGERRTCALREC LAY RD,
BAECIEL, e X GRS OSEEHS G FoFTESE LT,
WAL LIS L S5Ch>T &k,

EEW RS TR, EERAT ChTw 320 TRE L, Bl _ S

¥ TR OTHIIE, KERIIEOT, L ik X o B e oy T
EHENT 2 C LR TERV, HREDCIE U2 #ET 5
Crr, BEAER, REor LICHBMRT 220, EHOTHEE

BT rTHY, TOUWRES XTI AEESL A LOHI-TEL T
& E, BEMT o & KB I LCIERCATRITH 5, SRl
eI AR TR XAk FD-180, 210, 160 vy~ Ok AeE s es
& LT, s NS EoRBET- oL E & PN icDW»T
T 5o

B 2.2 (kolETick 2% E 2.3 FHENT ICE 5
2 FHRBTFO—RHEE WY (PRl 7D Moy (el < ED

R, TN A R — SRR T4 5 [ 5uasay TH D, Pattern used for usual probe. Pattern used for new model probe.

chick b, BEkBEgR% nw#bwménéﬁﬁlmW~&% (1) $HuU-FoREElTRE, HERALGOEET ALz & 2ury

LW TAE- R LT, HEEY ORI~ RS A XS, $, J Moo TR L, BUrehidhkz e o

wﬁ§%#b@t¥&1#ﬁ—*%%ﬁwm%%bf,ﬁ%&%ﬁ 5o

PREC AT B eIl N 3. PHBBIFE M RED O K (2) vwrusd lil#E X UBRTE,  RENEIE & DR

¥ X, Mo, B LewkEE Sk DRI b o B ASvA R EbET RS,

%ummﬁm% > Twb, (3) TH B vwFod MO X hESE L &Y, 7-J1 &
BT, fEkcibhhwROREEZA LTV D, BN E->THH T RKEAREZLEE AV,
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®3.1 #EHEHFH KXo

Outlines of ultrasonic testing.

(FILM NO. Y2157

omon R HC 2t ARI I N
& T B .
i T&R TR — £ BRI AN T BT, RERR AT
g F 2o, b FCHE RS,
i
.]‘.

{FILM NO."S™)

i Fhoo AT 21T
i N PR E
I‘

R

SN E
=
SN

(FILM NO.775

(4) soff BEEHEBIRCAEOWH 2 BA LT, HT <
Dol dHLHTEMHOSKCX LR TE Y, 6 Hv
ENTHZERHA R-051b duf REDEHEFM LA DL DD,
TN D B, T AMAKED X vy, Ful D Aws
I0- PEEARRICL 224 Auz ofilha Y28 hic v,

(5) EBHFREFLEDOFK LG LARITELS K, Bk hy
PERRILTH D, '

(6) #HUTFRED 2T T 220, Bl r-31 e A (%)
EERERT E LCHITER T & LTw B,

(7) BMFoRFsEE T, EEHEICHEE L AT 2 8
TE B, DD, UEEOEMHENTIC LI L CHREEITIC & B 8
EEEE, 2.3 0k 5 ue-J Kl@iflldhd, Tk, 4 CH
HARFHET S - e PPE ST o xR &b Hicpid 2 c
PTEBI SR, MEREEERNELBHINE L5 kot
—l x> T3,

3. HWMEMFOEES JUREEE

FIBEEATIC R - R - S - kiR - FEERE - WY - R
KRR ERDY, FYHEMT e L ORGRABT Y55, o
BRI LTI, 2B UClE T 50 5 o2l
TR - A - RS ET S TH B, B3 1K, Co3H
DREF R B XVHBREZE LD,

—HC/E BRI BT B IR R R B D8 X s,
HB DT MELHE DK & SHE R & TR, BEERERAE L
BB TR T 2R 10~ AT B0, BEEE T O
HALZThERDbAR v, £ 3. 2 L KHOBREWE O T IEHED
—Bl %R Lo HEEREIE % LT B ewiciE, 2 3. 2 OB
D5 HRDEHBBCHEMT 5 OR LA, 10MHz K745

TR BT - FIN - LT - 1B

% 3.2 BHAE L AR Ko RENHE

Selection standard of testing method and frequency.

# O O®m ® fa R (MHz) # B R
KIBEREH 2~5 T
PMEAM 3~10 T 12
Wi ERR 4 1~3 A
AL T, TR 2~5 TR 2k
Y 2~10 M
. SN 3~5 TEL
I T 0.1~3 W BB
MIBEAH 2~5 T
o & 0.4~1 Mk EEE
FIH B 2~35 Fidates
SR G 2~3 W
BRI 2 h~n v 2~5 | mpE Sifmrk
TFAI=ps 4Tyt 2~5 fid RS
J B | EEIHEEM 3~10 Tk
Had 0.4~3 EMCEE FEWE
B TR 5~15 MWk Gk
o m | 2Ax TRUF FEers
WE, ¥R 1~2 B
& m SRR ® B EIR UL R 2~5 TR &S
BRI L A HIHE 1.5~10 LML BEE
PR EEBE 1~5 faiile A
i BB EY B 3~10 TR i
BEBE | o 155 Tl
W 7w s 1.5~5 MEE Sk

EHMOERKE LR Y, BHMEARLEC R )T o THE
BT RERD B,

4 RMFOMEBRTR

BMTERS 1 cJERELEE2FERLTCN S,
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Specification of model designation.

O # i )
PS: <7 v ZEE %A LA IET (TH ICHE)
1| o B TH : B0 (= 77 v 7 )
PC: < # v /8% W L BT
2 Rk Hifiy (MHz)
3 | mBTE ARQ €772

P BB MBI (mm)

FOHL : B X

25 Y OB AR EB O S
(1 20 ¢ e[ ->20/2)

s 1 = MW N M A HE:ND AR T

4 | RBTOKE S

TEW S AEM: VA REAE: WC
6 A WARWTORMRA M ()

M:MLM » ~ 7 AT 2154

7 &+ : 3
e N

S FMERMTOEBESSH L UEEMLE

FFREFECOS LTl Db 0oRD Y, TRThoilidl
o T B, HERHEEEL AL ERALT, ChIAEES X U
BERRET 2. BT OMBMRGER, 5. 1IiRTXoK

© IEH) 7~

esun

@ 2u5us [
Lo THREN T3, #EIOVDRIEED DD LiBEVWIETE W
B, HMESOfx T, T2 X5 A%BEAINLTH
57D, HRENIERO D OICHE LT LIMmEL T3,

5.1 E#HF

FEEFICR SO RS 225, BLE, HREMTCEELTY
LIREFE, KEE Dvou B Fau BHREO 2 TH 3, o
L, BEoRES L UAFTBICRERD b, EEETIck
R LTwA. Suoy B Fau BEEIBEERIE, ki Ic HLlE LTy 30
dB BEREERE 2, BERERIEL, Lako TEEW 1ut—gy
2 BEHICNEL 23 20, THRBERWESRENT, ERoM
JARIEC ORISR 20 dB BFIC 4 20 BEHT1E, EARES R
RCHEERHDREL, ThiEbhrlTox0, Hikh ot 21
ETLTSINHERE LT3, B 5. 2 K fEko T o,
B 5. 3 KT OB 2R Like & T AT, BT IIEY
QA 1B~10° i, BRIEBCERLMTHES ¢ 5tk
FTHCERTEL N, TLIHBRIEETOERNANICIRET 3 EE)
B ERET A BE, kT 3 BEHIRESIER ICR Ik
Ch7e YV RHEET 2 20 Td Y, Wil EsEICKEE 3 2 s
RE*1E 270, KiCk~3 fo8 2N LCERT 5,

5.2 &

dul i, G2 oW BRETICHERWTHEE P L XE3 )
S, TR AED TrE- 2T 3 DD TH B, WY
ik, BRES 4L F—%EERETERETE T EPHEL
o Lo TEII QRTE32F DX A (1) T3
CERMEEARDZH, £5FT 5 L HEHEROHIBETT S, ©
DI BRI - SRREO TN Asvz FEEEE LAThE R bRV,

5.2.1 FMTFORE - NBEDAZ Y REMS

PERLT-0> 53R BE R 550 2 T b, BT OB Q # (B F
BLERLETHY, hboMFEpRRck~TRkdbhs e
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Fundamental construction of new model probe.

5.2 [HEBEMToRBEE E 5.3 HWEENT o EERE

Pattern used for usual probe. Pattern used for new model

probe.
PRI L izo
Z,
Zoy= LZ—“EL ................................................ (5.1)
L U
Q"‘_Z(Zl—l-ZEo) O SURR (5.2)
sz%f .................................................. (5.3)

L, Qu:EBTOEHNQ
Gt HE 13L¥- DR
Zy: IWET-OHHE 1oE-Fuz
Zy: duf OFE (oE-Hu2
Zy WY OEZE 1ut-4u2
Zog: WREM O L5 0 LOFHE (uf-4Huz
Zy DEEKRELT B L ICE 2T, Qu MET T 2 HFE IC Y
BIET T3, 5 8502 HE Gu=1Td D, G lLh/x
(A2 LEERAETT 2, B, BSHEE TR S {HERX
NTY 3 AGEGTFCMz8ET2502EL L, 4=162, Z,
=45.0 TH B A b, TOBEORE A5 &b, On=23 %k
o FEEICE, AEBuck T MEREREARY, R, A
W1 ~10MHz T Q,=18~278 OO KA & 5 &hibho
fco TD¥, HIEA Qn REOLNID X 5 KHE 1uf-dur T
BTED duf BB E RS, R, Ful KA R-o510 &l
HALTwiikd, QuAEEIRTLEN, Asvz fFiFETo0E
LA oo BIEHEALT-CHAZE Lk duft #8HE, 2 Isaswo
HHOWEZEA LeHBick - TEbh T b, BEADEOE R
CEYBE 1of-sdoz 22L&, HIEA On 58LNR2 K5
BoTwnd, 5 1K LD ER Lico
5.2.2 @ =
A Db 5 —DDEEARMWEE LT, BERMERD 2, Fui
UYL U AR BT 4350 AR T) T34 — 25, 4o WCRE LTHT
FEHTFLRLAL S, dui Rt ckEABERT AT
BEbhv, dul OWHHRER, FEe LARARc®Y, 2o
% o OPFRNE TR TEDbE RS,

wzF“f:.l (AB/MHZ eI ++-veecereeeererennnenaenns 5. 4)
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Comparison of acoustic quality of dampers.

£ w0 R R yw{?}%’rﬂﬁiglgi; e Qm
k| WA~ 74} 3.63 0.69
FOR ) BERSTRF I 2.6~7.9 1.8~3.05

52 ro-oEKE (1QBN oEGOEREH)
Ghost echo of probe.

#® 2 % dB/MHz - cm l T b T8 L B a0 Wb

{507 4.4

rE—

o 5.05~15

R ik e

2L, W:g#ER (dB)
P (MHz)
s 0 measgE (cm)

A R=251 b duf W o OEA/NE L, B 2 MHz LT
15 EWMERM/NELARY, duf D Auo1o- B3FEET S, LA
o THER DB AE L & o e BB ICIR B T 2 95663 5 &,
BE Az BERKE 10- BEbh, HEEMNEOMENO X 2T &
b0 HE 4ol i, HMELZRKZVADTOL SR LEERL, *
DOHBHEER 5. 2 1WRT X 5 CBIETH B,

5.2.3 & rRoRtk

FuNHBEEEBC LCw5, Chidsd ) EoRER* LT3
DICKHRHD 5o

SoR DA 01X, NIRRT LoERS M 3
B, AU OEE I VEL LD, TR E D, R
il 7o 0 1%, HED X v 60 FERHEIC LCw 5B, 60 RN L
&, BAFEO & F LD 315 dB RIEREE I 5.

5.2.4 ¥ 3

FufN i, LLLEOEE of—doz - WHWHEOE D, WHT &
DHEFERE WE R &*Dﬁﬂ/\ﬁz"x IR 2. T A
mbkv, c}z‘@;}f‘ B DN TREET, FEEOMA R~o31F 4u
A TH, BE5ERIOEE 108-4u2 BHA R-051F LD ENZD,
3 MHz L/U,VJ;;,] VBT EEE SR e o, dul ok
LI 20 Foo FIEEEMT-CX, BHEM RS EHESTE, L
D —10~+60°C DRIFEILIC DIHE 5 5o

5.3 =oFrsAEK

2ol IR, HEHER» DL T 3B Avz %, 5‘%@'*’*
O LB & B O REHREBIOE A, FRC, B
ST OBELY 1vE—dur # vuFod LB L5 @ii&“”wﬂ?“%

AT W ER T - JTHE - S WIS

5, BRrEhTwd, CORDEIH 124~ REER X fEE
H, Lo TRED 0dBEEFVUBCEFEN D, BREEIRED
W, BE - MRREORE Asva £t2 RT3 X 51K, 2wfy
J BI¥2EBRIIC Q=3 KEbe#Tw3, TD vuFud HRIZKE
555, FIBHEUTFICHATWw3 AR, #EkodoicHgE L, A
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6. 1 ke (200 H)
Quartz type normal probe (20 ¢).

6.2 okFEET (100 HD
Quartz type normal probe (10 ¢).
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Performance of normal probe.
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Histogram of sensitivity distribution (by PS-2Q 20 N).
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Distance sensitivity characteristics of normal probes.
= 6.2 FEdbooH (BT 5Q20N)
Influence of testing surface roughness.
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Construction of angle probe. Refraction of ultrasonic beam.

ZIEE L - Vol. 46 - No. 9+ 1972




A B alX)
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Directivity of angle probe.

2710X10A45
o} /
— / 5710X10A45
\g\
60| R
N

B (dB)

50~ \ Y
x *’\\
ol \,g\ *X(
4
D180 <
30k PE:3 2Z10X10A70 )‘\
NDI-STB—A2T 4¢X4 i
70 %0
20 ! I S N S ! Lot
10 20 30 405060 80100 200 300400

E= A2 (mm)
.74 B £ 2R il oT8E MERCIY R

Distance sensitivity characteristic curves of angle probes.
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Performance of angle probes.
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