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Development of Improved Self-Excited Inverters

Research Laboratory

Tadashi KAWAI - Moriyuki SUGIMOTO

Improved self-excited inverters have been developed with success, promising a bright future for use in practical services.

The new system consists of a simple circuit provided with silicon controlled rectifiers and diodes only.

Without recource to

tedious control, it has quick response to load changes so as to maintain the output voltage and the operation stability at optimum

values. For the circuit constant of this system is permitted a freedom of very wide range of selection. This report deals with

operating characteristics in the cases of two contrasting design principles with a comment that an optimum design value is

expected between two extremities.
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Fig. 2.1 Basic connection diagram of the series inverter.
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Fig. 2.2 Generalized operating characteristics chart of
the series inverter.
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Fig. 2.3 Diagrams illustrating the operation of an inverter
with linear reactor controlled by auxiliary silicon
controlled rectifiers.
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3,000 kW 1,500V Outdoor Air Cooled Silicon Rectifiers

— for Substations of Shinetsu Line —

Hiroyuki YOKOHATA

Itami Works

In the past several years, railway substations provided with silicon rectifiers have made a considerable increase in numbers.

It is no exaggeration to say that newly electrified sections mostly employ outdoor silicon rectifiers, because they have marked

advantages in their temperature control of simplicity as compared with mercury rectifiers. Moreover, these new rectifiers contribute

a great deal to reduce the size of substation buildings, to simplify the installation work and to cut down the construction cost as

a whole.

This article describes 3,000 kW 1,500 V outdoor unit delivered to Substations of Shin-etsu Line.
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Fig. 3.5 Construction
of cooling system.

%MideV%%‘ WK FTT D 0%H-3%.
HHETR THCET bR ERR R 2 bARLDN S, 2T
KB D aos FORMNCE 5 ATRD Ezows I7 2102 %
T, Bk, B oo @R e B AHE O I o R
HChy, HEPMCIZIZE A EKLEEREDRALIZVDT,
CILBETE 304 F & 2ol iRk D, Wi
DEABHIEL T 5. BHIIOMERIEOBL, 301 FAHlC
NAi= &0 %. K3 3 B OFERIZ R, EEERIT Fa
~Eon ENCREMEC Y, RFOELIR- T 5.
3.2 MEBOREH
Fa—Uow PR « BHRIE, BANY CTHDDOEE T L
EMACEsT, Mz - TF, /R - SRoErs, EEESEE
Lo & AR QEBAL X 7B 1ne F MEERIED, PR A
T Hqy THEL 20 SICEET S TR e LT3 MmE.
IRBD 1Zwr B Pes LI 6 BN, WIS, *E
BT 674 2T 525 AT DT Th b oA BEGR
BE 34 DX 3T s. Sk DEVKEEETS 120t Mo
HERCOWTHIZ L A ERE L e b, MEICAEI R 5.
fHBHEE & LT, RRBILE 12wt O ECER 215 L
T1AROEG TR G b, BATBL L TEY, $—UrIv—A, ¥
B 2, B R AL 7 2 T v T E T B
WTACHETE AR, A IR AR, R yu—, W Y- Tr X
Fa—ton MICIGHENR T3
3.3 BHILEE
Yy BT, B35 () KET X5, HEHBEO®ES A
1 12 BOWHERIMER I TN B DT, U 315 B
AP THIUE, o)y BRBOSATICHYST 288 A

ST, WTFBOLID L RO OCREEN ETSHI L
D, TROXSBEIRELLNS.
a. BBUCHET S ovo0 BIRETFC L O AR ENI AT,

12 (304)

We Wi 9 b 0.4F
ki

b |k
: o W 03
N LR
—h ¥ A
P o 1 a9 _‘L‘ °(«" ) 02

R o

m— K i . 0.1 L ;

wo| ou % P T R S
ok ()

X 3.6 2z WEHE 210

Fig. 3.6 Heat sink. B 3.7 & >ru OEHHEET

Fig. 3.7 Thermal impedance
of heat sink.

RO DIETBRD S D IE L TH g0 18 X5 I8 2
PRELTIgY, Lok RIERE & fe s lcb @ik
BT 5T 5.

b, WBEEEMIETS &, IAEER MCBEENTET, B0 5

R S E2L 5.

c. NEBFFME T OB CInIetiBiis 4 E2 5.

I OMER T Ak LT ®3.5 () 0k 5 KR
B HBE AT X5 i 1 B3, BE AN
BIVT EIOWHEE R ML THOERERYAELL, REL
LT ER, TEICREEAEELDRWL S L o T 5.

EEBE L HHic b FediBdk (L) 12, 1209% ARSI GELIY
i,
L=V I;/3x1073 (kW) (3.1
=10.6 (kW)
Vyr BEWRER Lh 0L & Ouyoy BFEEMT=132V
I: 120% ARFEH=2,400 A
2k L TR L A0SR (QNIR LR TR v=8m/s
T, R S=013m? x 1T

Q=60vS (md/min) oo (3.2)
=62.5 (m3/min)
HEIR OB L5 (4T) v
AT=45 L)Q (PC) woovvvverormieinian (3.3)
=6.8°C
BWSET VHbic b DIR%&IIE 85 W ThB DT, BHEE L
L TOBIRPIC JR=AT/85=0.08 °C/W 3% SiHHUE L\
—fRZE 3.6 DL 57 0y HOBH 2rv OWBIERIL, KK
ThHzbNIS.
R= 1 e (3.4)
N/é&xz-n~Ltanb-b~/%%
n: 2y ORE
A BMEEER
a: REHEER
¥ oREEERERT, AEREC2WTR, 2 E0ERK S
z2bh Tk,

8 1/3
a:0.037z\0l“042<1:—>0 (—"—) ................. (3.5)

ay

Aot UitRDBMRER
ay: DR ERER
v OB
w: LD EEE
ERRCHHE N T D S DR DWTOEES & BEOBFRL,
M37DX5 THHDT, F FBROMELF4m T w2

=3 EHRR - Vol. 37 « No. 2. 1963



e R o= )

-
=1

mmﬁz()

50

Jleo 150 SRE
30 40 50 60 EEW1IBS
B & (™Wmin)

3.8 BH oru DEIERM:

Fig. 3.8 Characteristics of cooling system.

Lie D, Z5ThuE, kBB X TE & CREZE NS,
ZHEBATED Dy RFHTSZCHREE D, ok E
VRS D B3, 8 IRl A R

4, IHABRE ZORER
THABCERL Ok, BBk thD L LIRS LTo%
HORBI YT e s, IR bR T EERME S
O, EREHLTWERE EARBCoWT, B4

2% 1,400¢ R EE
£ 1,300
(V) 1200
T o8 & o i
100 56,0007 S A s R
A=A )
N A== AR

17.36 1800 15:60 50-00 3100
.
4.1 =you BRSRARRR

Fig. 4.1 Load test on silicon rectifier.

140
30 e e e 120y
i@ 8
£ 20 ﬁ’;T.T !
~10 BESE
ol 13°C
= O SRR A R

W v,

FUY o E( LS ~12)

¢

B(Lmno1~12)

4.2 WHIRMBETO 2900 BRRT AR E

Fig. 4.2 Temperature rise of individual silicon diods.

ARBROTHELRL, K4 23RE LROSAIREER R
4. 3 AT HIEREBOTHETHS.

h & T

o) v R T OB £ 12 SR 0BRe s D, X5h
RS A 5 e o) 00 MEERRT S B & LTo
FEREANTEDDHHDOT, 4HIT LD —BERELERE L
ToY oy BlRO D2 I BEEL DL LD THL 5. BH
WELNTIZ & A S HIEE L BE E Uiy, (RFOMIES 2%
ALZ o0 BN D, MAETEIFORI LRI T ERITHES
LEHENTWBHILTHAS.

ZEEMBTIY, EER Yoy BRSO B & e e

Lo BERARD CBBCH (R b > TER2 B~ <, XD R
29 SR T OB, RTCHA R KO s £ 1R
DB, MR BERT 5.

REic, ATEIDBITY Y9 HIREORFRICEEL T, K
DI R R BIRA LI < L 2 L U B KE T B

Z £ X M
[=Z5%# ) 35, No. 6 (IF 36)
F=2¥% k) 36, No. 6 (9 37)
(EGEEATIIE AT M3 No. 61-312 (I

(1)
(2)
(3)

e
A, Bz
B, il
36)

9 o
736\ L0G s ot \
B 4.3 AL#ERE rv0930
Fig. 4.3 Oscillogram of short circuit test.
3,000 kW 1,500V BAWESRK o av Bl —E&EIBICRERETER— - e (305) 13



U SHEHNHABI TS s ERE

0% B - FH R O
amE B

Ignitron Contactors for Induction Motor Control

Nagasaki Works

Itami Works

Katsumi WATANABE - Katsumi UNO
Jsamu HOSONO

With their many features such as rugged construction, easy maintenance and inexpensive costs, induction motors are most

widely in use. However difficulty in speed control is regarded as their drawback. To overcome it there are several control

systems have been contrived. Of them that using saturable reactors has been put to practical use by the company with success.

In this system, the saturable reactor is replaced by ignitrons connected back to back so that a new ignitron control system is

introduced. That is, ignitron contactors are phace-controlled to effect the speed control of induction motors with similar torque

characteristic as the reactor control.
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Fig. 2.1 Interior view of ignitron.
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Fig. 2.2 Voltage wave form controlled by ignitron.
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Fig. 2.3 Back to back con-
nection of ignitron.
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Fig. 2.4 (a) Type MI-1200 ignitron.
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Portable Spot Welders

Jun MUROGA - Toshihiko BABA

ltami Works

Increasing demand for modernized methods in metal fabrications has been the driving force behind the development of the

resistance welding.

Especially, of various types portable spot welders have been most widely used in the automobile industry which is on the

high road of expanding production with the recent boom in motorization. Mitsubishi has kept basic study on the resistance

welders as well as the production of Ignitron and Thyratron tubes for the welder control. As a result, a new type of portable

spot welders have been developed to meet the requirements of the industry with conveyer production lines. Herein is given a

brief description on the new product.
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A High Current lon Source

Senichi KAMISHIMA

Mitsubishi Atomic Power Industries, Incorporated

Mitsubishi Electric Manufacturing Co.,
Research Raboratory

Gen IMAMURA - Yoshiji UEYAMA - Renichi HOSOMICHI
Masayuki GOTO

A high current ion source has come into demand recently for use in accelerators as ion injectors for a neutron generator,

experimental fusion reactor (D.C.X) and high energy accelerators.

A 30mA ion source has been built for experiments in

Engineering and Research Laboratory of Mitsubishi Atomic Power Industries, Inc. This article gives description of the construc-

tion, principle and operating characteristics of this device, which are almost the same as those of the Duo Plasmatron ion source

reported by C.D. Moak et. al. Results of experiments are detailed about the operation characteristics, the stability of the source,

jon current density generated from this device and mass analysis, revealing that proper selection of parameters enables this unit

to operate as a stable ion source.

1. £ X 8 &
30 AEDRI, ETFEWIROSE S DEHTREL L
fioRFInEEc A e 13y B, EhEho IRITIE

.
(.

UC, FrEEOMiER FEIE X257 DI B M b T EL.

B DB 1A+ IMER TR LD Ay MOEHED 5 B, 2E
WE L AL 20 b PMEFCELR I, FoE A IERs,
Fo & P TR AN AR S L OB A EBREE (D.C.X) A
BAMERED CEKER (dvt-s BEEREIND. ZoEhi
Ao BOWRE L LT, FFIK 14, 5FIR 140 FEIE 11,
A Aty M EELECHU TR REIR I B2 8, B,
A2 O, K tes OB E L THREBAR BT 2 RKME -
LBEDNE Tk, HHEBPREWZ L ERDD, IhHOEREY
W ERC AN TRBCELHELA 140 WAREERD. &
HETERAINTERELD (4 WERHGETDHE, FELTK
D= AMEND.

(1) BREHNEY 140 ]

JABEEAS 5 Mce~500 Mc I DRERBODE TH D5, FHFIR
{Fy DIFFELAKE L, oich) OBEHEEP TR MEF T
B WEESES AMiwoafisa CTHEE LOBEA LB Y, B
O 3R o by WG LG REERE - T 5.

(2) P.LG BEWE 140 &

MM, RETEHEGIE L, WRKANET 1mA BFo
14y WhEDZ LA TEDPEBEOREIRBOIRELETHD.

(3) BEW 7—0 WEH 140 7

WEBEAE BT BEADE TR R WA, 21540t 2
FEREND 140 BOFHEIECOARETHD. 14 MEIKE
{, =6 D 13nF2R0 0w BEIFEED 2~3% BRETHHDT
HEAWBAD 140 WELTHELTW2.

R AFEORKEIINMELRD 14v & LT, Von-Ardenne JE
v AP (Duo Plasmatron & FHIN T\ %) A IR,
BT T\ 5. & OREETS 14y FUITHIBRE
M 30mA DEIRFELSTFIK 140 (Do) Bt ZREIRDIIK
#Er, BIEL /A Von-Ardenne I 4y R TH 5.

2, FIELESE

Von-Ardenne % 1 #v ROREIIEER 7—o Bl %2 10G &
BEDBR TSR TR R, 7—0Fv AR TE I 52 b E
W R R LT Ay RESAYE RIS E T 0T,
P-oFzuN WRERSEHR TS L5 TREh Ty 5.

2.1 @ L7 Von-Ardenne Ji 14y EOMHERKTH 5.
K 3R 05mme O audasy HTTENR 20540k, AL E
19507~ LI E 7—oFzo A R T 5 i DO
BETHS. WM, 7/ -F R o500, dlEER, IO
SUU I T T E O TRBATER L, R o1 X h B
D, hEEBEIL o0t BLRBERABTHAEATCED
hF— - T, FOERL X T P-ovIsie DEENE F 5.
hEERIL 7—o354% LML T Isiofzouey & HEIERD
HBDD, 2540 BLO 7I-F DWTh b b BRI S

A= 4 v

= 2.1
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Fig. 2.2 Component parts of ion source.
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Gamma lrradiation Units

Eiichi TSUDA

Research Laboratory

An irradiation units described herein are the ones used for use, by virtue of gamma rays available from such radio isotopes

as Co% and Cs¥¥, on study of beneficial effects of radiation for macro-molecules, of damazing effects of radiationn for organic

materials, non-organic materials or animals and plants, of calibration of measuring instruments and of radiation shielding materials.

The devices are all capable of housing isotopes of 100~1,000 curies such as Co®, every installation being in need of a special

irradiation cell called a hot-cave. The units are to be invariably of remote control, which calls for simple handling, dependable

operation, and sufficient safety together with automatic operation as much as possible. Three kinds of units cited are all Mitsu-

bishi made.
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& 3.4

Fig. 3.4 General view of pushing up type irradiation unit.
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Fig. 3.5 Pushing up type irradiation
unit in hot-cave.
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Fig. 3.6 Container of pushing up type
irradiation unit.
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Fig. 3.7 Container rotating type irradiation unit.
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Fig. 3.9 Control panel used for pushing
out type irradiation unit.
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Fig. 3.8 Rotating type irradiation unit.
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Fig. 3.10 Block diagram of control and safety circuit.
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Fig. 3. 11 Sample turning tubes.
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Universal Shock Tube

Haruo SAITO - Masahiro SUGIHARA

Shock tubes are devices for experiment producing shock waves of gas in a tube and making use of induced high tempera-

ture or low temperature high speed flow or of static gases.

Rapid development of modern science has brought about the

importance of the shock tubes that have been devised into several types including those with a constant cross section for general

purpose and those deformed ones such as hypersonic shock tunnels and chemical shock tubes ; their driving methods are of

various systems.

However, shock tubes installed in the past are mostly assigned individually for single purpose.

Under the cir-

cumstances, Mitsubishi has made for trial one universal apparatus adaptable to in experiments in a wide range based on the past

experiences and analysis of the operating principle.
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Fig. 7.1 Block diagram of instrumentation of a single diaphragm,

constant area, plunger driving shock tube experiment.

RXR.;RJ&%LR!;}%RSRB Ry
]
H

+ 1,000

(b)

7.2 Ew2 . 7oiiE

Fig. 7.2 Pick up apparatus.

W ONBIIIEBERESO W miERRHoB L, avwt S T
BT B EERTHEE Pty iy, FEAREINRD. Euo
<73 ORISR WA ORISR L, BEORE Y
5 & FITEFEROREF TR AE L Ulehudie b, #BH
BT REENDEIC B, BRAT»BEF 2 L 5l
DI w2l -Lo B L BT 5 LSRR TSRO Koy n Y
WX AHECHRIET D Z L8 Sk L THHREIE DK
T, Ao Ic e DRSS LT VEY TR, 22
TIRIEHEN B ES LI T R ERT L. FoHEER 7,2 (b)
R FRHECIEEONER L AT ThHH2, ERTIH
LI REL, PO RETHD. HERORKENL Ly, Ly
OEFEHETRE D, RWEERERIVARRE D L EFEIT
fERis s, bbbl fi=fi=40 cm & —f v fods, Ml &
WAL ~OARPRE L EIEFICE RO AL ==
80em D FHDEFEH L.

7.4 % 9E &

FEEM IR E DT 20~40dB DHIFTL < bhbhik2
BeigiE e U, WERE/NS QU TRERIFIEMR L. 2D
MERO M INERL 2 O HICFA S 505, fo b 2 W EBEGH
B IWNT, 2 S TR L TiE i G B 2 Bl E s A
hAES, BOAREREEFLETNYET, H LI (F van
FLOBELZ U URie bin W icdh M Jowvtud ElEEHV-5
g nhed, CORKE rstoy LETRETES.
TN O~BRECAELL, s HNTLULRD X5
L. 7.3 WHEOHEMERT. foRBEHRNERL S0
avhoua KRR, 1t Bigdmzicd o CRIIE, 5

44 (336)

o i i
I z
2 2
i 5
3
7.4 wHLEBALEE
Fig. 7.4 Time delay circuit.
1:200
]
’ é EHEEE
oy {Z L/
AN i ( »nf \
7R - 9 B
| § |
ok | |20y
= § EWEATE
Losn
(a)

QT

(b}
7.5 HREEE

Fig. 7.5 Spark circuit and main spark electrodes.

FRBHRE e LS VWD NA R & TILERT 5.

7.5 BEREEE

Phantastron ¢ Miller-Run Down %% FIF U 7o difEn] £ o
ERHLBREER A A U, RIS ECREAI NI B L, 7.4
AR A RT. M A~E otz ik 0~0.2, 1; 2, 5,
20msec D6 Loy WELTE, 6KV ADREZELIRT
AL BIEG M A 2 5 Z LN TES.

7.6 HERIE LUKEEIE

FIEBED 212020 3 3WMEL X oo HEELE 7.5 (a)
VT, RN OWIGEICIE o T RS ER Sh e o
T, WEEKD 1udo20r X TEEILENNELTHLEND

EETE A - Vol. 37 - No. 2 . 1963




. 7.5 (b)) OFEHEEEILI OT-DIHEINLL DT, Ju 8.1 mmg%@gg;};

Fui 6 [HEBEEO ZH ) cEOMRKT bR 20kV I FEEE WEFEFI-RCR B 0T, M CHEATE AUTER TS
L7z B MR E B I I~ B A ERERIC A D, S
6 = B ﬁ‘f‘ébtékf%‘ WANT X CEEER IS B DD B
' Weich, TOBTEEPRED/ NS i 25 ¥ ¢
DR EE W ROEFHIC O TOERARD. Ho5. WEEOERELEET S 2 CORTERIBEORA D

Mach k55, —olRo—F*E 8.1 wxid.

8,2 WEgoms

ffuﬁi@ SERCCICE BRI S T A L 0SB

FERO tor Blg/ X A2 SRS LRl <
%hsbfig%éf%%. 8.2 Xz DX 57nBEOEMEN
‘ . ; V BEO—H L LT, M,=197 O IGE T 5 REOH
(a) (h) A DREMEH 2L O Thb.

8.3 EEELMiEOTFiH

IFEW TR BRI 0 - BB b, B
BTBbNAL. TOX 5 CEED, ol IEETBROLS
TR Lk 2UER T A /‘*5 ZE BT,
B2 —%OUEW & L C G { ZRIG, ZRITHRE R &
LTS TAHALERDS. 8.3 1k X 57D
-l & U CILIEEEE Y2 W A R OB A 2 L e b 0
ThB.

8.4 EBTEGT

TR R £ DD RAE2H T AR PTo uay
v, Tl EOBRERFODIZE 8,4 o X5 nilE
W AT D ER IR 4 L fe. 2 AU Mach ¥
#) 5.45, A 10 ata, I7 SR 300°K e wET 5.

(c) (d)

% ¢ ¥ T

MR A LR 10 4723 & D Jﬁi’i’g & LRI

(2) (h) AL, fl A TG S e As %?‘5 . FEFHIRhTER
8.1 WA i B (e o S bnbmm:h&m}cff,ﬁ_%‘%c:éhfc%@@ﬂéi&ﬁsic\“

Fig. 8.1 Shock wave through a duct. BERINDITHAH 42 ORI OWT, FOMER

(a) | () | )

(d) 4 (e)
8.2 IR BIT 5 ER

Fig. 8.2 Experiments on a converging shock wave.

ABRENE - A - B - 2K (337) 45




(c)

(b)

(d)

8.3 HUEY Xk & DT HORR

Fig. 8.3 Experiment on the interaction of shock wave with obstacle.

(b)

8.4 HHR\d A s S Bl A
Fig. 8.4 Hypersomic flow pasting a slender body.
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A Controlling Logger for Neutron Monochromator

Japan Atomic Energy Research Institute

Yoshihisa ONO

Mitsubishi Electric Manufacturing Co., Research Laboratory Hideyuki YASHIMA « Mitsuru MOGI - Eiichi ONO

Mitsubishi Electric Manufacturing Co., Kd&be Works

Akira KANADA

A controlling logger is installed for a neutron monochromator and has ability, by the use of push buttons, to carry out

automatically the neutron experiments, logging the measured values and logging alternation of measuring condition. That

means, it has faculty of sequence control and data logging.

Principal elements composing the circuit are transistors, diodes and relays.

Its operation system is asynchronous without clock pulse.

With this experiment control and logging device

measurements extending over scores of hours are automatically accomplished so as to contribute greatly to save the labor of

experiment.
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L1 dT sro04-a BN

Fig. 1.1 Layout of neutron monochromator.
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Fig. 2.1 Appearance of the set.
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Fig. 2.2 Front view of panel.
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2.3 HEMEEEE Jows M
Fig. 2.3 Blod\ diagram of controlling logger.
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Fig. 2.4 Pulse delay circuit.
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Fig. 2.5 Zero suppression circuit of typewriter code
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Fig, 3.1 Controlling logger time chart.

X 3.2 B (7)) BIOEWTAEESRE (F)
Fig. 3.2 Turning sample table and crystal
stand for diffraction.
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Fig. 3.3 Selsyn servo system for arm driving.
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Fig. 4.1 Measurement result of neutron
beam center mal.
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Automatic Load Regulator and Automatic Var Regulator

Kdbe Works

Hiroo HIRAYAMA - Yaf!’lk_‘aki NAGASAWA

For use with a generator No. 3 of Ube Power Station of the Chugoku Electric Power Co. an automatic load regulator and

an automatic var regulator have been built by Mitsubishi. Unlike contacts type regulator in old days they are of continuous

control system with magnetic amplifiers.

The automatic load regulator controls the governor motor and adjust generator output

according to a pre-set program, making governor operation of turbines feasible-unprecedented feature in thermal power stations.

The automatic var regulator operates jointly with the automatic voltage regulator to control the wattless power of generators so

as to mininize the transmission loss.

When applied to a thermal power station, it will serve to reduce the phase modifier equipment.
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Fig. 2.1 Illustration diagram of load regulating circuit.

52 (344) * FFEULERT

S TWBOREIRTHD. Tibhb kISR EATREEY 2
L, FEGERMEBEEC X - TARYELIERG 2, B
K 5 ER0F5#ET 5. HEIANNERALIOFETHo00%
AT A By chhie. 3o b B BTN R
MRS PR A e B 2 LI X D, B AR ATE
BaZL, M EAERERENL, REEROREC T
T5—77, KERAREBCK LTk B RARRBEE > EIF
BCHEBHEL —ECHEHL, s BEREEEL L LW EET
B

BErsE 70 O W BRI S T OEENL 3L T 5 2 L, £
MIREROMEDLFWHTZ LR 21 DX TRD. Titbb,
AAT ERINBIZ 8\ T y—onovA-a LD BEBHIIEZREL,
ChERERBETHHREMLEE GhE, TOREL IBROW
SUMIESR TR L RZED o 1Wied X 5 AATE—2 FERBL T
. ERHERORNEH AR TE B L) B AR,
FOMA T AAT HEOBREY AL CHMAREIIZETFL
BERERZRITS X 5L, RECHS I8 T5 T LidH)
WO LBD THB.

XT, DR EBIAERIEEEORE 1 OREITHDH, ik
Bz DiEme Sods6 FIIEBL2HFL 5. R Z oFl%
S
9 2.

RN BT dh B RBATHC IS TRERE 2 BT 5
Ba, OB a9 B (AREMER) 13 fi1s OfEeD
D s R iR O T OROIRER XL b, L MW min &
BuE 2MW/min O X3 RSB TS, fok 2iE, JEHE
A O MW b 166 MW % T2 L X8 544, 1 MW/min
D ARG Tf T 5 L PR 218H) 36 ch b, HEER
iz DR O BRI S R L, AREEEN 1MW /min
tBH X5, #arT SATE-2 HEMIL, WEL IR b
b ThHB. CHICETHERAOEREPN L, LOBEROHE
HERIEFICRE VL THA D & LA LHCAGEIND. Soss501H
B A BN T & D ATHEERICS T, SR b DY
FTRTHBEL, BENEEOMBIEML D THS.

TDED T DEBEOMEXIBTS.

(1) EFEEPACT, HHERE T~ TREAHERC X 5T

BRRL, 55 TYRAMBRFEGXIILEEEDR L
Rty B S L

ZEIEBEHER - Vol. 37« No. 2+ 1963




(2) Awo7wd ELT, FwBlamklBsErEREL O
Mite. BHAMCHEL UL Jzwr TRETDLEL, B
NEFTH L Tz oEBchiBL, BDAMHEERE
AT H ISR Lk
FORMRPERR L LT, REELEAROREY
BHL, HAHMEU RS L ERITL0M55.
AR T, EEORITHEELSD Asvr, BfFRy%
Frwg TEBHLSKLE

2.2 BHENBIRARER

BfE, REARL L UIAFEROMA I rouinb, —i
2, EEBEXBEARVELFHAEINTWES, I{abhT\w5%
IR, ZOFRIEBREIKRE (B LONE S DBE, %
ZERCRBRORBERMEERL, 470 RTHRKREAD
DBEETTE TR

AR, RFEOBEBAIEAL, BEAERSHATHIEN, BT
B O MR R D U ORI B EA BT, RO
BREAL, EELERVSORR -, TEle. TR ARETE
MBI & B, R0 TN A R U R SRR o e B il
OYEWEND. ZOEEILPREEICHASNI LD THS
2% PEEINC S VT, (W OREINTE TS T A BVESE T
HFv AN,

Q=a+bP+cP?  (Q=MVar, P=MW)

AR THlEL, Bl HHE T SRy gL, ik
MOTEAZY <—F, ZTEHURELHET2MERRLLT
KRR ETSA IRBINCHE T2 2 ) R 70T, £ OF
AHEEL T2 0@ AREEL Z O BINCH - TREfEIh b D
T, ZEEORHEL L b OV BTN R AL, REED
MEh T 7% M3 5 KA RIS ) FERBRT AV T  B B 078
IR T 5.

BE T T, Z QBB S I HTFE RIS EH (192,000
kVA, 18,000V, 0.85, z—t's SE# 156 MW) 1= X B4LahiE /138

(3)

(WoEERm)

7

YT b
i i
& |
o, 110kV,717.6kV _ N i
) Y § FrA-—F H
E S S P SU .

19,200kVA G

18,000V
156MW @ ‘ .
Exil

GRS ARER

® 2.2 HEHMESENRER Jovs BE

Fig. 2.2 Block diagram of automatic var control system.

EEARREER (ALR) - BEMEETEIMEEE (AQR) -l - &R

BERTOWTHEBTS. R 22 KHERD Sovr MEREPFRT.
220kV OEEERBREAL D, Thutiln, BE, BUEERT
O EME LEBXIOEE) vl TwS. 110kV @
RHFL, WATEINZRT, s psua MTr ¢ 220kV %
B & FEEI TS MTr W AR 2v WL H R 972 b
(10 MW, 2%7) oY), ANAEETHS. HENERE ) FHEEE O
AT BIFEIEE 3 ST 110KV BHC A - T 5.
ST, BHRHEELCOEMBIHARROHBET 110k
RHROBIE Ve, MTr. 2 3 E5EN Qr 7o ONTfiidt (U
) L OMCRHAT 2 BN Qr THB. Tickhh, ZO=
DR, HTHIEEN 3 B0 B EYE TR ERC LD,
FREEEHEL X5 2w iEXTHS.
BEEOWNTE) &, E3FZ0=2048E2 U 0 BB
CTHRESI, Fua-z EEC X D IUNBEFCE LR, T2 T
HEMWE (Ver, Qrr, Qi) Y EZRL, Ak ks AR H
TEOEREMZ BT Q0 L I RERRES. 0BG,
Vg, Qre EBCHETHOTHB M, Qmeit Pr OFETH
DED BN fa-u AP WX CHRPHCIES LD, AQ (1

T, FEHBRETT 3 S @ BHESE DI BER O BB A D 1R
% AQ H PoKTH LD IFHOMNEIILRETS.

MTr. @ 297 REY T &, AQr & aAVr DIFZEMNIE, A0
BTHEWIC A50A LTHE -7 T A0 A o Kt D DT, Ziuh
HBMEEREE Fsoaz07 HEZEE T MTr. aw3 240 2
BIAR LTS Fi, aQ N3BETIHEL Fhim iy
KEWCHEE MTr. ZR 0 972 b % H EiEgh T IR E
AEET B LR EBFCA, TIT5E 5L T %.

LA EASRdi 2 & AR B ROME tHD. Coki K
DR -7 AT AR E IRESIEEL T O DD 0
IV T EIR T CThBH, —F, AEMER)TE AR 5
Hb 20 1—3 B L T B L, ThBoohicd HEE T
PR D 21113 AL T 5. RIS HEMER)TE 7 s E O Y
EZ O TR 5.

R T 5 REROEBEE L v—ovivi-2 THhibEh,
EREEOIEHSE 2 L5, X v ETUEEIT 3 BOoR&
HIERRCHIIE ST, WEE o K353 4-fiE—290RM %
ERErF 5. 90 RM L HBRERERORER OR 2T
DT, A LD BB EERERATEL, B0 HciES)
WERRERAH T L5 R TR T 5 b0 Th 5.

RiCZ OBEEORREFIETH &

(1) EFEEL AL TS TRESHEER b owel
FETHRL, BA 5L CAXkANHEELHL, G
PED R & RSFOMifEEY B E L
R DA xR Tl BEEERELR L& DT HIETE
SEHER HURHIER AL T 3.

A B R R S i B Y R E R R e e AR
REEPROBFREB & < DEROTh e &EEL, #E7
BT (MEshEJ7) RN L T o OBEXEIET S A5,
AW RIC R L T OEBEREEET, HEEEH
BRNGEL, RROLEENHCHFEL T3,

RERBCEERED V2wa 2HLTWH DT, FLav
- WL X X ABRERECIHT S 2 L8 TE 5.
ERE A TSI 5 i, FOfRLLT,

(345) 53

(2)

(3)

(4)

(5)




REHOEE, K, Bz BRBEERECRSZ Eh
EZONBD, ZDXIARERERL e, ShbaH
WERLUAIEMMU FCM L 5 IEEEH2H L T5b.
(6) Q=bP? HIZiY, Ayzz O 2F/EFEELFIHAL DT,
B2 L Th Y, ER2MNYETE k.

3 BEsLuvae

31 BDERWRAREE

(1) Hlfm s

31w ABAFREEEOREERER R T RERE N w
Y2WavA-2 &L D ZMHENC AU EREECAR]TS. &
DRIE L Bk 5 Jodss BERIVELONIENREBE
L, ZOXBEY fATE-2 66 M EERMEHERC Y.
Z5. WSWIERT Jwoad 3 BB CER L bERLEIOH
CHIFTERSRIIER Th 5. B R X U2 BREWSKIERL A%
Jwvadh L, 3 BHIK B Swuady & L7 3 BrHRSH
TRAH IR ERERR 9L DB i X v #tk% C f Swuadn 175
BREF LT A LA TEDL ISR -> T b, Z OEHIT
s~y EMHIIO £10% ¥ CHEMCHRETES. HEAHESHD
WA D AATE—2 66 M iz, PO 26— FFxoo+
PEIEL, FEEBHHDLFHETS. 66M ir@iEstREREE
FEL 7o E ARV EIEEYS T2 AL, EHEFRERON T
RIS IRRE O AT EEHC AR LB O LR LT B 5 T
5.

9141,

EI%E@Q i
=il 1o

MAGAMP

MAGAMP
=

I
|
]
J

IR

e |

Bl

.

(2) Jodss HEs

Jods6 BERY a-ty DR, EikEDH D ITHIOERE
TS L&, —EEETHLG BEET-S0 5 X S ICHE)
EREREE I L TRERORETSZINHD fa—u BH5EZL
5LDTH%. FRFRHEE BN RBEEE O BB R
ETHIDDOBENIHER IR » ATHERRORER 91PS, 91
PR 23% b BINTEREIME T CEEOME, AREHRRE 91
PSi X h 0.5 MW/min, 1~2MW/min, 2.5 MW/min, 3.0 MV/
min, 3.5 MW/min, 4.0 MW/min, 4.5MW/min, 5.0 MW/min
DB Z B LRTE, EHIK 1~2MW/min DL 91
PR & X b @it i35 2 L2 C& 5. BB b X 5
IR S Bt b in o O € frouti-z 1P % -5 91
M CEEL € —ERE T T 5 BERREZR 5. Sos
56 BEFIBOML fizy Y frvodt-a ILP ZEH
EROIR WX O RREIhCE IO AEET, SERE 91 PS,
PRI K - TED SN GO THT S, $L W HEER
—ETBHeEITED, UE—ERBLEHE2. Ledis T H
BIATTREERIT Sodse HERIR L L SCRBEEE L, Hb
PUDRE I~ ERECH L HEECHE L T, &E
B 10 B EHEIC—30T 5 & A IACEMHMECS b, FRERE
e Ot 5 ¥ 1% B 3,3 1% Jodss HWEDORESE
G, BEHLDEBRTESS 91 R, 91PS, 91 PR ¥ {448 T Sudss &
ELRDER S5,

(3) fRa-

Jodss HIEL L WCITEMEGHO & X E
JIREME & ERBEER ) L EREL, Ch
DR RHEGE L B A B AT R R
PHEETHD & LT, BIRERE yu— 45
BLOWIB) yu— 46X, 45Y CHHL,65M
ARSI DU, Ehn, REBEED
DEPWILBD 2B 5 TR, BHEER
HEBEATIEL TR 66 M 2y &

!'\I
L=
[

& 3.1 ABANmERERER

Fig. 3.1 Schematic diagram of automatic load regulator (ALR).

54 (346)

U

3.2 AR
\ Fig. 3.2 Magnetic amplifier.

3.3 Jogss BaEd
Fig. 3.3 Program setter.

TEE R - Vol 37 - No. 2. 1963



AR BB X ) RSN R B
BL, ZORFY—JGENEY, MAWER: ts0iza Lud
B WEERIER 910L ¥k X UiE) yu— 91 QLX, 91QLY
WIDBINT 230 Ths. RERREBHEREIO Y 0AK
DRt S 20% OEFOBREE CHECHEBETE S, HEIAR
LA OTIERIL fruuii—a I1P T X 5 EREE & EBH

LB NETD Asvzrsi—a B-M X h EEETE 5.

3.2 ADEMEHRBEE

(1) #HifEmg

3.4 IREHRIRITH B, HIIATTHEER L AR EE
D& —2nivA-a THEEBECERL, BEME L OXEPHEH
BERTHEL, MISURIERTY BRSSO BICRER OR
DEEIE -2 90RM #21F L, REHBIT &% X RERLEE )
YHETDLOTHD. WEHIBHLATANHELE LIER
U3 Efiman & Lic.

(2) EEhk

Z O B ARR RS O E L O BRI R D &

BHTHD.

Qm@HBP? oo, (3. 1)
Q: MVar P: MW
a=FEn 80 MVar~i#ts 20 MVar
b= 0~0.001 MVar/MW?

EH @ OFEE fFusts—a BRA &k o, EORFHM

TR LR BRE I RS BIRE CHIEL, BB
FRLCERL T {. ZOBEXIFHHERLZBLEND 2 5
AT AEECEL, BREYEHIREEECEL TVS. &
o e > Adhle, fisusda—a 7T8RB T LEHFAN
YEHRCRETED. EN it ERBIOTFERD Y292 78LH,
78 LL %3t, « OFEFTFHEA TS HHC Yzwt B2TbLRLD

IO T D, i, a REBITCFRICRET 200, i
B HTRIRHOMAENTRREEB LV XLN T D E
B2 AT LA TEL. ZOBSK a ® Yzwa 78 LH, 78
LL Z)‘SKL\P:{‘QSZOC ol el

o, & DEBILESE IO METBELEZR 3. 1) KT <,

(f@k@ I RERIRN—EC B L R Z DL TE

Q=GP oo (3.2)
=R T T, B 0.85~1
YR 21w 43-78 242 5 &2 X D B (3. 1)
PHR (3.2) REFETDHZLATE, T0kZ2ITER ¢ S
HiEAE MAGAMP-4 o i JJIRH 55 R TRGETH Z Licins -

(3) Yzuz

BB Rl IR B L R o Fe T B T A NI 5
LDTHDHY, ZODITEROEE, 1K, B ENED
APARTIRR A B2 T bigv. 22T Thb®E, 1%,
BHOHREZ KD X 5 1CED, £ Vaob B yo— X bk

FECATEICRETE S, P2 DEPEFALTCHIT, $—2lovsi-a T5. HIREIROME L.

TEH B 84H @R bIEME R
D 5% -F-¥ TR
z\mcmpl_—__g\_ _EF_T AR WIETHR 84 ERE bIERS
TC | | : = D 5% FHEE TOREH
‘ B I, WHER 57G SEMESIIASEREV A

SHGLYIB4HX | 55GHY[84LY CHY) SIGHY [,

N 3Fal ol ekl &S ilt{l | D xEDER

FETRY SSOHYIBALY | 35GLY{84HX STGLYL STGLY

aanv]S serxfS sarx(S semy

55GH A4 0.95~1 i
55GL ;B2 0.85~0.9 offipH

HE LR
NETR

94378
(Q} BIF EIR 84H, JJETIR 55GL, Bt L
Iiﬂ (S?Ehﬁl’@) 57 G MIEL TS avts, 90
Pt FERETFOHACET L 5 nff5% 3
PMAGAMP jﬂmmpﬂg:h B HRSIBIR S AN D, BIE TR 84L, )y
B % LR 55 GH, LB GERM) 57 G »5E)

ELICESWTBE LT HROEEE S 2 5.

Fl, BORDOD Yiwa K EITET S
BN REEL, LTEE, hEROIEHC

A X L. 3 BHMEHERCE2 D

NaZnbDEER, 2 BEIRSIESRL D
I D EHE REOFF I L ~IEE
WTRICd, Yaw bt B VL~ DAEIFLIcE &

MO EHEITHE R, £ 0%
BUAIE, T35 5\ SEROMRELE : L
TBFT . LickisT, 20 HBRED)

PREHECIIEL, HE, BROEEINI
HIFRM COAERYE TR L AR, 0=
OEDMEE S b BB T2 52 i b

o 4 & B
3.4 lﬂ@lﬂm%lﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ )
Fig. 3.4 Schematic diagram of automatic var regulator (AQR). TR T AR D T OB L
HEyERTESEE (ALR) - BEMEMRIMREERE (AQR) - 1l - &R (347) 55




b A A, BEKIC L ARERERBAITE - 7eds
W TH T TERVEREERR L LDARRND
R ETHITRY 2 LA TE,
BT, FEe L tHEHRRERC oW CGR 5.
4.1 BERAWRAZEERE
(1) BB

Hih ks
T

AN ROV

KRB F-2 P BE L Boh.

AREEIEIED, BRI LD Fqy, BERESWTHIEL 72
65M 5 IR & aES: MAGAMP-1, MAGAMP-2, MAGAMP-

3 DIRE F1v X 6V/MW, FERIINE 100V Tho.

(2) AREERER

BT AR HSER ORI/ Aire-2 66M Th2

65 M DIEEH b IBEEE, a-tu Tl THREEENZ
CORA BT, a-to HARHIIER & LAK
DF THAFTH] Ea‘m%ﬂ‘b AR B b E R E ORI E
Fo0 XV EBE LY. B4 1 ro—fiRd. X4 1
IR 4B MW pais 157 MW % T4% g%,mn )
Fog T, EOBICIEEEE S MW, JE ok
tx‘*‘iwﬂif_« BARAT 5 4—fe—a © Yo+ THD. w0

IO R
DRETEREE ))3310)4* WA
THEELZLND.

;n

RO ARHIES 3 2 ik 2C=FFzvoe
) & AL CHELLC

»n, 2O

FIVECRAE Ao0 THEL Y

4.2 3e0o—fThHs. E

LR IIREM, 66 M EiSHEEER B IR b 65M

HEE,

HEMET MW, SERE_REE, y-tt-22F ThH 5.

REHBHY 144MW 25 155MW o {b X85 nET a0
1o 20 Behoie.

(4)

L EOBBEREN L, BEIAM NS
1% Jows PIRNCE LA LR 4,3 X 5wwid. K 4.3

AR

4w

D ANTE-2 D &

A

HE B E T AR FEROR

T AL 65 M OWFE-RERHENSERE 28V O &

AT M AEEL, BELcobil 65 M EEREE 19V,

WEO XELE 100V,

SR 87 rad/sec H S LOfHEIC LD S

(3) @FEmEsEh
HEI AT EE & D AN IR O 2~ 51D, =
-ty AIHESTERE L B TR W L il s LT Jo

56 BERD f5vsiti—a 1P & AROFT T

B L CRESY, HEEH? GO LD

[HL’ )) 'ﬂi'ft L 10 MW

FERBED

B IR

4.4  HEpERT RS

Fig. 4.4 Characteristics of automatic load regulator.

Ose, N BV A LA

l 4 2 L‘Jﬂ?‘nf i

iz

TOMB

o

Fig. 4.2 Inditial responsc of automat1c ]oad regulator

HNFE— 2

B0}
2

MW ; il
K.
1+ T 4T, e X4 T5)

mV

-+

1+ 1s

T-G7 4~ Kox

K,

Rl ¥

R

e~

EEist ,%ﬂL‘ 7 7097A {Mﬂ%" 3
91PR =1 MW/min.
Characteristics of program control.

= 4.5

Fig. 4.5

Gge, N, 5 -3 A4 ] H

<,
U:/»}
&0

MW

K(t

14-T;s

K;=0.852mV/MW K K4=6V/IMW
Ty=0.13 sec T3r==0.012~0.04 sec
K&=0,0280 MW/rad Te'=2.35 sec

B 4.3

T'y==0.83 sec

T'¢=8.65 sec

Sk S

B ARTRNELREE Jo

Krp=0.27~0.54 mV/rad/

T2=0.11 sec

sec (A[Z)

w2 HE

T3=0.10 sec

Fig. 4.3 Block diagram of automatic load regulator.

56 (348)

4.6 ATHERTEEE S0d56 HEEE

Fig. 4.6 Characteristics of program control.

ZHEBBERAR - Vol. 37 - No. 2+ 1963




B

Fig. 4.7 Inditial response of automatic var regulator.

5 ~“\‘\~Lr\___/_1ogkv v

40MVar

108kV 108KV

109kV

28MVar

42MVar

145 . .
54MVar 56MVar
P=45 =6 D=02 P=30 I=10 D=0
4.9 St 4,10 Foifek
Fig. 4.9 System Fig. 4. 10 System
characteristics. characteiristics.
~IRAEA (3) AR

J0RM

14 Tes Sif_jim :

85

L E s BriER s OB

MVer  SRERL JCRREBSRIED D, B

Bl RS R Y ST ERE
IR ORAFHELE 4.8

DXIETD K480 90
RM 0 ¥ & AL H T AR

K;==0.984 mV/MVar K Ka==20~36V/MVar
T5=9.17 sec K= 5288 Tar=0.07~0.14 sec KRr=0.12~1 (H[%)
KAvR==0.00081KV (25{t4»)/rad Kurd==278 VIKV (Z{tH)

TE=2.75~6.5 sec Ko=0.124 KV (ZHE)V Ted'=4.25 sec

X 4.8

T1==0.83 sec

ERTRL TS,

(5) sRERER

a—ty RREERE: U, BEARBREEATK I2EHO
EfEHH S L Sodss ORI E 420 WEEE L R4 4 1@
EREHIEORELR R, E2 b S, 656 M Wi, B, W
BB TORIBEE, t-fiEe—200b ThD. BIHRHBAGFREED
TGS CEL LA & i 66 M MEEL T8 12 LEM
FIRL T BHFHR bbb,

J0J54 flfEORIL A 4,5 BIXot X 4.6 wRT. 4,5
EESE(HE 1 MW/min CEEEY 110 MW 205 150 MW
WEZHETHD. B 46 HEEMEY 2 MW/min CEE
H% 110 MW 255 150 MW I B 2 7ol 8Th 5. Lo b JEBEL
BT, 66M HE, W), PMEETRIE, y-fE-gY2F T

HBH. TR NEREN 45% 2RbAENLENE Jodss &
EVEEE R TS,
4.2 BOENTHREEE

(1) Hphes

RESHRISR, AIRRED fqy, BERn & 2 WEL e KRR
32 MAGAMP-1, MAGAMP-2, MAGAMP-3 D4 F4u It
20~36 V/MVar, KM% 60V ThH5.

HEESE DR EEEE : LE AT HBEECR T
156 MW & LT, #BOHIEAERX X B.1) OER ¢ #FE
EREAB OB R 40 THETS. 4.7 W o—{fF
AT B/ 47 B ErDIHCER ¢ OBEME, PREEL, 90
RM EHEEHFBEREEE 37 90RM g, E5% 5
ThHbH BrREERBEOCHDOME L OBERDOMHEIL -2 T
AT

BBAKBELE (ALR) - ERHENALEE (AQR) - FAL - &R

T2=0.11 sec

EE 0BG L Akkc, 90RM
DRBEER X OvRBiEDE
- R TR 2 0
BEEESELER Kr=1
DIBG DT, Krtl O
BURHHORIEE Kn (5 E R V. 0 EH K 0845
90RM DEEIAET 90 RM B FUTIRIA T2 50 i X »
THTie - T 5.

(4)  AbfEE

B, BEETC, EHRME S AT IERORER
HRERT. chILnEERo P.LD. #@EEo P, L D o
fEaAh 2 BMbL, BEREELEDHIbORR TR 2.2 © &
=0, ky/ky=10 MVar/1,000V » L, Viz % 109~108kV n[zZE
LT ode. B 4.9 B 410 its dvo O—flaiRT

T'3==0.10 sec T1==0.06 sec

KF=0.13~0.27 mv/rad/sec {(F]%)

T4=0.1 sec
KQ=56MVar/KV (Z4ts>)

B R Jovo K

Fig. 4.8 Block diagram of automatic var regulator (AQR).

KE=1.96~5.5 V/V

5 & F 0w

LlE, SEpE S HEARTRESR R X O ERERE I
el B DI OV TR, S L BB L Tddaiin b
WELS L BHBR, BHERERTREND LI, T hick
GEDTT, MO ENEER TS LATE, Fiofla 0 iEE
IR R b o TR

oA, HRIESHIEM o crREE IO 4w E LD
HHREALCE o2 R 5.

% 5 X M
(1) hEED B KOEEITRLERHIHE L RFEEH
B, [& 1 45, 1395 (HF 36-8)
(2) FEED, Wil EHEDARHESE (AQR) D b
o2 fhiconT, T8 40 mEKHAEamsC
(& 36)

(349) 57




Er TV RFIEERRILER

UDC 621. 373. 3: 681. 142

AD Z= 4 25 AD-501

B EHE”L-BRE K

AX\N

Fully Transistorized Successive Approximation

Kamakura Works

Analog-to-Digital Converter, AD-501
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With an aim of use for data processing type AD-501 analog-to-digital converters of high reliability and fast conversion speed

have been built by Mitsubishi.

mance, also touching upon various applications of AD converters.

type, are capable of converting input 0~5V with 3-decimal digits or 10-binary digits in an accuracy of 0.1 9.

speed is either 2.8 m sec. or 24 m sec.

This article covers the description on their composition, operation, principal circuit and perfor-

This type AD-501 unit, heing of a successive approximation

The converting

The company is now manufacturing several units now.
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Frequency Characteristics of Two-Phase Servomotor Stall Torque

Research Laboratory Zenroku MAEKAWA

Being inexpensive yet study, two phase servomotors are widely employed in the sphere of automatic control. But with these
servomotors if position control is composed through the combination of amplifiers and potentiometers so as to enlarge amplifi-
cation, it is often experienced that self oscillation occurs. The cause seems to be involved in the two phase servomotor, most
probably due to time lag between impressed voltage and generated torque. To solve the problem equivalent circuit parameters
are measured with search coils inserted in the stator slots and frequency characteristics of the stall torque for an amplitude-

modulated control voltage are calculated.
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Electronic Apparatus for Meteorological Observation Rocket

Kamakura Works

Shigeru ISHII -

Masaru FUJIKAKE - Susumu MIWA

A meteorological observation rocket bas been in the course of development since 1960 under the auspices of the authorities.

Eight private concerns including Mitsubishi has participated in the project.

A system design has been commenced with an aim

of building an rocketborne motor operated camera to have pictures of cloud distribution, and of tracking the rocket during the

fall. Mitsubishi has been chiefly developing electronic apparatus to be mounted on the rocket and their accessories and floats.

This report deals with a L band transponder and a VHF telemeter which were brought into being in the fiscal year of 1961.
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A Microwave Phase Controller

Takuya NOMURA - Shoji KONDO

Tadashi AMEKURA - Hiroshi SHIMADA
Mitsubishi Electric Manufacturing Co., Research Raboratory Takashi KITSUREGAWA + Shojiro NAKAHARA
Masaru WATANABE - Teruo KONDO

Japan Telegraph & Telephone Public Corporation

Mitsubishi Electric Manufacturing Co., Electronics Works

A microwave phase controller, consisting of an “infinitely variable ferrite phase shifter ” and its “electronic brain”, is a new

apparatus which has ability of scanning the antenna beam electrically or keeping tbe phase automatically to its optimum value so
as to avoid microwave fading caused by multipath propagation. The infinitely variable ferrite phase shifter has ferrite phase

shifters and rotators as its chief component parts and is capable of shifting the microwave phase endlessly by feeding proper

currents in synchronism.
proved phase linearity.

herein.

Both transmission and reflection type have been developed with it at 5 Gc band;

the latter has im-

A experiment of rapid beam scanning and optimum phase control made with this apparatus is reported
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Fig. 2.1 Structure of the transmission type infinitely
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Voltage Dividers for the Measurement of Rapidly Changing Impulse Waves

Research Laboratory

Jingo HARA - Tohei NITTA

Various kinds of errors are involved in the measurement of impulse voltages with a voltage divider, particularly in case of

rapidly changing impulse waves.

on a voltage divider based on new conception.

The causes and the countermeasures of them are discussed herein together with the test results

With conventional devices such as C—R type and shielded type, the ground

capacity of the high voltage arm becomes so large as to bring about resonance with the inductance of the line, connecting the

divider with the specimen and to deform wave forms.

This article shows that the resistance elements arranged in such a way as

to match to the potential distribution serve a shielded type voltage divider of small ground capacity and excellent characteristics.
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A Small Absorption Humidity Controller

Research Laboratory Makoto SATO - Tokiharu OBATA

A small sized absorption type humidity controller based on the liquid absorbing principle has been made for trial and tested
from the viewpoint of practical use. Despite the old belief that tbe conventional absorption dehumidifier could not be built any
smaller for industrial use than that with air treating capacity of about 30 cubic meters per min., a trial setup with a capacity of
one cubic meter per min. has been realized by minimizing the heat and mass transfer surfaces of equipment through the air lifting
pump method and the air-liquid absorbent film contact process. The performance test has verified such superior characteristics as
to reduce a relative humidity of treating atmosphere from eighty or ninety per cent at the inlet to about ten per cent at the exit.
This report accounts for the operating principle, an outline of the preliminary experiments, the general construction and the per-

formance test results on this trial equipment.
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Type AG Power Rate Measurement Devices Classified
by Seasons and Hours

Fukuyama Works

Katsumi TAKEDA - Akiteru KAMIMOTO

In France a new electric power rate system has been in force.

different rates classified by seasons and hours.

most likely to be adopted sometime.

The calculate on the power consumption is made based on

This system is well commented by electric power companies in this country and

Equipment used in this system, however, needs particularly accurate change-over devices in

addition to the general requisites of measuring instruments. Mitsubishi has developed a type AG power rate measurement device

to meet the requirements. The operating principle is, what is called, of an individual contro] system in which a measuring instru-

ment is changed over with a clock mechanism.
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Fig. 4.16 Seasonal change-over
quinary.
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Fig. 4.17 Interior of power supply.
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Fig. 4.18 Principle diagram of fault alarm.
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Fig. 4.19 Interior of fault
detector.
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Fig. 4.20 Connection pulse change-over system.
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Fig. 4.21 Space power
supply.
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Recording Watthour Meters with Crystal

Fukuyama Works

UDC #21. 317. 785
HH®BEIOHM E 2
Clocks

Katsumi TAKEDA - Masayuki HAYASHI
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Recording watthour meters have come in use lately for the dealing of electric pnwer under special contract.

The rate of

power is governed by the recorded time in many cases, which naturally leads to a strong desire of imprnving the accuracy of

clock devices.

A point particularly poses a problem is accumulated errors of the clock device.

The conventional clock is provided

with a escapement, from which high accuracy can hardly be expected. To overcome this difficulty, a recording watthour meters

with crystal clock has been developed now.

together with other necessaiy components for the meter.

It makes use of the natural oscillation of a crystal oscillator as the reference of time

This article covers the brief description of this new product.
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Fig. 3.2 Interior of type MZ-11CHF recording
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Fig. 3.8 Step motor.
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Fig. 3.10 Constant voltage
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Fig. 3.9 Clock divice.
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Fig. 3.11 Mounting interior elements of type
MZ-3C.
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FULL S R AR 7 5 37-10-27 301384 -k mmi EERRORTERERER | 37-10-30 706403 IR
FE= A4 v DB 37-10-27 | 301385 | kik = HIBAL LR 37-11- 6 706688 | A
54 4 TR A R DR 37-11- 5 | 301721 S ER— BN 37-11 -6 706689 | H:HHge—
4 B A 2 37-11- 5 | 301722 WK BRRECRE S L 37-11- 6 578639 | Lk B
EEEROHENS K $-1-5 | 301725 | 4% FAREAMEBORRE | gr1-6 | 0660 | TawEK - BRI
AR A a7-11- 5 | 301690 | ik RGBT 37-11- 6 | 706605 | MmN
EXAMEEO7 0 <77 | 3915 | 300723 | WRH—5 o ok B AT 3-11-6 | 70889 | ATHI .M B
feSed Les 37-11-5 | 301724 | K@ o PR K S R 37-11- 6 706831 | AL - M OB
AE I o [ PR R 37-11- 5 301695 fLH B2 b SE )k 37-11- 6 706832 MR - W B
JCHRD AR R 37-11-20 303053 A B 7 v 7 OB HR 37-11- 6 706833 WA REE - BIUEA
B R DU E Sl 37-11-30 303054 RS BRAE 37-11~ 6 706834 praga
[t N 37-11-30 303055 AL E R — Sy - TR R 37-11~ 6 706835 PGS - K MK

EHER

R 37-11-30 303056 R

ETHBOME (1) - THE
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Te o Bikass (JIS 20302) AbiuL B TEHHTH

LF & A & 5. Lo LEEFAT2 S ESEONER L b DLEKRY]

“ Without package you have no product” 2\~3 EIENRS 5 ieh., T OBARE RIS s D5 &XD (3
2, B A KRS T2 A4 L 5 Tk, O ED F] 35 by FlAX To+60)50 ty &7cd. T3] 35 o 4F
—2Th%. \—hﬁ“"ﬂ;kaﬁUO<jﬁffﬁ/if§3’Sé HRE. RAT5580 MEWlitH) © 25 Lo#fE=RT5. &
D XS IEE, WEILE S E LT XD, oW TIRRT FITO¥D Y 51 h.
L.

T+ %60, 50F

Fy
H 2 v ‘1‘ L. ! —_—
2. BEOER T F 2010
2,140 * 145

BAETL O T, B L R0 Ms0msEiisl %+ : 4’55?*“3600~r4-~—v

OFEFITRERME B, fiED LR, AsEvrELFo 7200 rt--——6 00—
PI— W E T gk

ER I ERFERCE L3 OB KSLTEEE L5 D 3.2 0os 0k

JIS Z0101 o%EZHITHE » T RO @ L v € TAaRE L \»

X £ 3.1 TE135 by & MoF150 by BIKT 5T
BB [ TFEI by Tosis0 by B %
3. aEoEZS
BLH DS Y VESETHS
CEOMEEE 2 2BE0L, —RINC- 2, flo—RELG a8 R 34,000 kg 33.500 kg
Fote AL THBA, AU TILEME OIE LD R, o | 0
{3 BT 5. B0 resoopy | F FERD BEELU
AFEORMER R BAIL, DE¥0T O TH#E L B,
1. SHi4tt £3.1 THLL L 51 Tok) HeHT2 54, S
2. PNERSH: It 35,000 MY < 7r B A%, EEENE 76,800 %2 i h &tk &
3.1 SEEfE LT 40,000 M%< e b, MEOAL LA BRI
A GEL L, SREEEEORRT X - TELRWZHT, ol Te+ ] BICE 5> BERTR 325 5.
DT~ a8 MARTH D00, TN TRICIIETS 2 2 (2) TR X UM
WIFHC AR THA bR CH 22, B oniciis TRt 35 X QML 3o 2 K%, FERERER D ONC RS
ToMEmHc s L CRETA L REER L TH B, Bz, TTRERM, AR XAV TORMELITEEIRT B
(1) EHBIR SHEENAc L DIL7R <, TSI S e b0 b E O

BEBAMR 2V, AREEE, MBE R X O AR I 5 ARG ROl TW D500, AL AkcRET 540
B, Rad, Raw, Hitlakic X Rl JOTEEY EXdbA. OWHITEL L TREOKRX X, B, WX, K

Wi BFERLPE RO T RS, L PR PR, TidEh, WiEds X O & W E AR BRSA S S,

MiEE o DA e e X T BRI TR IR S T (3) ety BRI L

Ve DZCHERRED L E At— & X ITEEBBELLER A a R SR OREREIEGOME, B ECIE

FTHDELBHA, T L OB RARDHED X5 T BEEEE oKL, T oMY L ORI OB s

EFRETHA ERMBEHFEORMC LD (ov—6] Ikl VI Y 5 THREEND. —fnic CIF ¥ CofReEic i iom

B, W@ SRR BB R R LRI N Tile b WThhE, BHNO&ERRTNE, FoBROHRELEIE

AR LTCh#M7c s thsn. ENMBEER L OCAREEEND

#l: EERHEOBE  a—tv BEED n—2 ZERD DA HEEEECT A FH I ERHR IR TS0 h, &
KHEAD 15 EgxFIET2 85520 X 5t sn? hoxBREhice. RIS ERT5 2 Lk X
RREL o-g2 Ok, THEEOEDLED ThHA. Ui OF T 55 O HF LR B O AT L 11— L
—fE, 0 X5 il omEir, oo M (JIS Z1403) W EREBPLEEERETD

b, BEBI  BIBIIAEC X 5 TER S T 52

i %%— i L REE e R A IR e b I HLB
1,550 # i 31,000kg

1,650

3,300—s¢—»] KRB,
" 2. FEER  HRERFGIERER, H5WILHEOHR
X 3.1 o-z O CHBEIND. BRERLUSOBESIERBROTERIC X VR
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L=360cm W=120cm
H=60cm Hfit=1,300kg
TR Ay 2

EHA

M 3.3 @k

*® 3.2 (LB EiE R

H H BHE hrny i i g
@ | +1,050m | 41,050 g | 18000 m/max(w 9X18)
x%g%xz #=1.050

pmgE | — -

—— HH A302 vv B28 b+v

LR 1,300 [ | Jhk A14 by B1ds b
WEH 1,300 [/ b v

B L 1,594 [ (105HK$+10HK$)><(3 02-2.80)

3KHS... .1,
& 3 | 41,050 [ | —1,84¢

ShaBHEL, BRCEDONHERECEHIND S
BB,
3. Zoft  BEARLABRMESHRETISHG, ¥k
RERORBOCEIBEL LS 5.
Bl R—amc 2 il boflhraiETs e
W, Bl OEBRAETIINRD 2 255, AEEE
FOBEXBY L e CHEETHbEINBZ L bbb,
BB ORI DA £ B Ytk T Jsut
v T OERBIBIR 4T 0T EBIBiE © Douanes ” 4 Ji#r &
b g AP
B BB ETOEL L5 L T5, ZOBmMITVNESH?
PRk, B, IR 3.3 0Lk L35,
TR ARES (65 kg/em?) R{HEAT2 &Thil, 1 RKOWm
FRENT 450 em? 2 7ch. Thbb
A% a=9%cm b=18cm
B % a=20125cm b=12cm
DWTRTE IWRTHS. WF A vy LClhiiih
, HE3 2Dk 515,
C(4) EEBMF
BIE ORI B\ CHRE» bEEO SR IR 5541,
HEEMRC I UL JAN-P I e fiEhd L D¢, F0fh
IR LA ERVE o TE . AEOMEENZ &L, &
LRIRENBRE O S EMTHE IR LT L T5. HEATIL,
TEIHSBEHEOMT ChH 520, BEIZR & X RR
WZ EiLbbAHA, TOREROEETE BRaE0K sy
BENOEDIFELRTHHE, do L dbAHEMAATRZB L5
LTI by BB, BEOMERMEED S L
5 IBE IS ECEERR LD, 550k, BROKEY
iz 5.
ZOXS RTEERCEL UL, ThboHfiErIni

" AR
3.2 PIEREM

PGtk L B RBEERORTRC L - (EHCEETE 54
T ARG MERERE LRSS A ER & L TR EEANE
Wi WETHD.

(1) BSRRE» S Bicask

AT EEL, BRTHHE ToMBE2EDL5KEXDL
na.

ot —SEHEETE  SHELEROELEEA
I% R fm2 A
+ IHEEE oMo RA
A B C
&3l
I8%hb Ricse ABRBINTT D coerevne (3. 1)
WESHILRLEE A+B 2R NeTE oo (3. 2)
BE D Riss A+B+CwENCT B (3.3)

COBE ORI R TRETSMIMEOH S L5 THS.
ITab~5 & 2ok, B (RE I M) g e+
Bnb, ECHDVHED

A4+B+C HIEPNTTD oo (3.3)

3 REMETH LI CELS.

(2) DR S R @i
DR Y DO AR R L oML Rib, %0

RERS IO L BRT5. BllEED X 5 feliEh

okDE L DRYBRELTHAHN, ATFED L 5 CfEH

FHOLHMEWCBIT 2 b 0iskbic (V. BHAERBEOH ¥ %

VANCIR B N EMIIEE L Tuvinv. AEORBTERY ER

WROBMITHEC LN TERTIERII DL IREL bR

5.

H3 4 XOELERENTAETOE YO, Z0EkEE

PEIB\TEZBNAETOE T ZRT.

b, BFOWEERY AT LS OEEI v e BT
2T “GY factor TEPT. Tibb{lid X OINE T
Mtz 22 CHoT. RIDEWRTIICA LW vr— 1T
Wkg OEESEPIRMTTh 5. Fke ORMBE AT X o
LT A DBRY Az BWEEREV I Th oo, ZOBLE
OEEHR Y G (Lo EDORTELIND.

a Ao

C=TW SWmeT e
% 3.3 QERR X EQEBRRBROEER
e 2 % R B I ELLEY W%
Py i i % E %
AEREYE | s mYo Gt | WERE 10 1

looke REOTME, | 71y pmonmsE 1.5
1 g = | ETRBLTRKO AW
7Y —r@ LFICHELT Ck‘ o e

RBkokwe e,
# 100~500 kg D4
B ¢ lmaﬁér@mﬁu/h 7=50kV O ZERE | (g v ¢
2 | omxcmRavRRko | 25 E THRELTRR | anplic k3
v Enz k., DignTE,
ﬁ (500 kg bl ko BT e
CRIHENG & fh | KV HrozERy | BRI
3 I ABFT Ly FOEIGEE | 1TE ¢RBLRRD 7‘7;“ éﬁ-‘_&_ (3
Ca vy )~ bICHERE | A k. ‘Hé‘“ﬁnﬁ
ERKOANT k. Z1403 BR
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150
l
|
I
|
1 E 1,200X800X600mm IR 1A £ 6> 4 o)
100 I NS 1 tional safe lran-sitfcommiuec
—F D N rreveeresd oint army navy air force
31 \
<
—
cm -
— 1 e JAN B e British
ministery

1 1. 1 i L PR soed b o) H
40 60 80100 150200 400 60080010001,5002,000

FESER (k)

X 3.4 EREWOMETE ¥ & SRR L O HiK

1650

] X 3.5 G oA

LR DIFIERE 4 2SR E 2 201, B O PieL,
o, MREYERT ARERERTH L0 LMD
DR 1o LTk, & QO Fhbialisbigy.

— i SRR OUHRIR AL BEFERIC 150 LI Th B
B AsuF OpTonC EAERENS.

c. BUGOF MR X OO oS, AT OTEIR

E RO BHEOG T EEMETH S

— R AT B E T A AT Ldle space B i JRICE R
PEIBER G o (I X » Tl RTR%ES s X OHEIER A e
KBIRCHINT 5. 700 O HEREODEC BT L
e F— L BCh, HAED S FOTIHEY - T 5
PAUD CRNT, LB SHaEEL T3 BERI IS
HrEZLILD.

AR A R BT B T DI AR DT ~E AV E R
HL T iuiinbiow. H5BE8EELeS fuh #if
HETHHRERDD. SR CRSIT IR T2
KA HCHENEN TE il bigy

% 3. 4 X A EOW AT Duhwa KRED & & DZHEMHT
W HREEo RS MHED b R HREO M Th %.

Fig X b e MR IEED TSR EEE e & O AN AT F
ThENLERL TS,

# 3.4 DEOWMMEE» S Rk ik

— i 7 DEHRELLS . .
w8 | =;;rag | PEEED W
g 54 365 US 0 USg | #Mlwr8#EEil 3.6
# " # US$ $ Heueni F
Al 1 120 +1.75 HIrfegn L
T E MR A -
MC B +1.75
— i R Y 185 +4710 - | ‘@ 138
SRR ik 358
Blgms o m c 0
r o & D 0
FOB 1,000 48175
i b & % 2986 19310 N e
“lx o E oo | BREERCTOELS
£330 PwaHE
5 B SVTAIN | mama W%
#E oY (mm) 0.61 0.28 gr/m?/24
L | B om XK 7 0
R g om M (m) 1.42 1.42
k2 . (m3) 0.102 0.102
g | Hmm D 3 3
EENIEE (%6 50 50
U Ay a (ke) 6.1 0.052 JZ)IS Zo30t i X
a R (D 125 322 5
T (D 25 17715
Bloynsra (1) 2,740 2314 A 450 M/ke
# & it 2,890 523] 4

(3) {RfFmED b R D

AR b RicmET, & L Cieth & i o 8ldn O
AR BT B B, Bk Bigh Bidie ro@iEmkT
D, RS Bicas i~ RE R il 3 5 pieE
T OB G ED DT,

3.5 ynRaEomr R

ORI L=8cm, W=40cm, H=30cm ThHH
boiE dul-n 5 (SW-2) i AN &3, BiiasEoR M
1% 5~30 [E LT .

4 F T

DA b O o —4B % 2 Hieown Tl ~ie. ER a2 1Tix
5 p ZL BRI b0 AR L AMS B L THE.
Mefo g Ae4T 7 5 1, WRORF, WROEN YEOEIEL
P AWHOMEMNBE L T 50T, AEHELEE) Tt
CIEEHE . R L Vb s IE %k OR 5k
AS&Ths.

Te /@O MBHEC O TIR Bl HEL Z & 2T 5.
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EEELH6CORTREATES

A. M. Lockie : Distribution Transformers with 65-Degree
Rise (Westinghouse Engineer, Vol. 22, No. 2, March,
1962, p. 44~47)

KENC IS DM ARLE A EESRORE 4L 55°C mksxz b
NTWioh, RACDIRE EF 65°C o BRAEERV RS
hic. Z OUERERY S L OEEANCHE 2 B L SR T b
Neb0THD. BEHROBIXPHETS 0L L TE, BEL
F. BERT, BICRFEERDZ. MEHGRBRL S IEER
BROFBIAT L BFGOBRYMLNTL, ThRIEE 1yrL4
(INSULDUR) #s@ &% 3. foand EREESTN
BMEDE C, BNEHECARIEREIN B S Lig L A X¥el s
STc. ETREMEA oS L LGSR X b 1950 Fi o
DA 25% T 1o DA 1960 FEiTit 1.8% = 409% /)
L7y, BERTHENIZTPNEL o TwB. L LBAR
M EOHEMEBWETDDITILEBIE fotf—4dur BPELTH
Z BB EL R, FEFMCSTIe 5 FEE L.

REFF M ORI & SR A3 5 5 2%, et X i
NGERERIIA L e, $irbbEEROLEL X ik
B B
1 AGHAK Lt MATHREOL /NI TH 21, 5 “AK
7 (Breakeven Load) ” [l EDOAR T, EEBHANLEL 0 5.
COSEATMOKE JITPEL G HIEHET A LD X 5.
2. BOEOEER IR ARA—EHER I TV 5
AR & DETE B\ GET ORKFHIY L oB46, Bkt

2:1 OFHPREROBEKIL 3:1 Ib~27e DEIRRARE L 5.

3. BEREEBNILITHZ LT fuf-dor BNEL L, BEMK
T X B AR R 5.
ChbRErdbr
L qoznd #fRC X D EERO AR ECBERT ¥ -i3EH
HEORTEI2bh, B EIZbRDZ 23t
2. BRHEEPPELTBI LT IDBERT, BFHC X 54HE
e lT5.
3. BERHOPNICHLOEESRPELRTIIEEY R Ligh
b oY INIAR

COFRBRILE B 65°C, Bk 2:1 o HL-65 BEL IR
Shic. BELABERZHITFSZ L0 X WS by 22 ~5T
CEMTELIEBRE IS T D, MGk : ABEC
DEBETIEELEERTES.

=@ HL-65 BREZNIFEEEAR 42% LT EETE, #£
ko 55°C BLE X W IRFNTH B, BRRONZVZ L EDMT
ATHRRC I EATHAROFMORE Mk Tk HL-65 25/
VBRI Tlav. 2 E S T2 EEOEERDORTIZ/ES & LIXE
B TR0 T, REELR 65°C hbipro itk hilihsic
STuARERE 1vr—duz OERICINT, EARHESKY HL-65
EEHOLSICAKEL L LL-65 HTFEBREE-T. 2034

®£ 1. (EkR HL-65 35X o8 LL-65 ZBESOHEK
(I5kVA 7,200V 120240 V)

Bk & HL-65 LL-65

BEEF (°C) 55 65 65
fial/ 3= A=l <] 31 211 2.5
#iER (kVA) 15 15 15
BEBAEE (°C) 75 85 85
&
L= 3:oF 3 )

N TR 30kVA 30kVA 30kVA

e %WE{;H% 3BkVA BEVA 33kVA

7 v 7 RAT 21kVA 25kVA 25kVA
2. BIELH

L y¥—Fv=z (%) 2 (K 75°C) 1.6 {2 85°C) 1.7 ($ 85°C)
3. #iFsE

7 v 7 AT 21kVA 25kVA 25kVA

g # (W) 90 (¥ 25°C) 115 (J 25°C) 83 (3 25°C)

@ #®Hm) 255 ($% 75°C) 230 (#* 85°C) 206 (# 85°C)

2% (W) 345 (# 75°C) 345 (1 85°C) 289 (% 85°C)
RERMG (%) 100 93 100

o (07 SESEHAFBIK A DR TLE

TGRS (% 100 PN

OEEROFEO—~MEER 1 wiRd. ZoF L\ LL-65 SR
HHW 5 EHCHEHEBEERHANE b, HisE RO KB ER
it > 10~15% wAgd+%.

LL-65 11 EEROBEF IR B L (HE R X o b D TH
57, TOMORERLERL TH5.

Fa—rvard RO XY 10°C JeunL 30°C Euw
RECGEETES. LrLtRoRERORBERYR I ITTL
REZ 10°C B <% L BAFRORE Aoz 10°C Bk
75 DTy LL-65 Gk iavhE e b, 2oERH
AV HEM L MORE EAD B PNEL o T BDT, W
B AMEMC RSN TEHFGIFERRLRASEU ETh 5.

Mgk —HEH Wemco CI BT sF\ D TARTHIE
D& LTI bIR. FIkOfERE Pin{ T 5k LL-656 ¢l
OBk EEZHTTHS.
FERBRE—LL-65 13 fof—4uz DVNE TR T B0 TE#H
BIIKE L IeD. WRBEOFAZEDID, BEERYHREL
THRE A DT 5.

MR B A 65°Citin s TWAHDT, kD {REET 85°
CrLThs.

#R 5u7—CSP BEROER sv7 EERMOBEE 2L
FEITTBIIRI->TWBHDT, FF 507 BITOARIKE
I T (BHESYERT KREBR=F

FLULEFSEHFEEE REDAC

Technology in Progress: Supervisory Control Goes
Binary. (Westinghouse Engineer, Vol. 22, No. 3, May,

1962, p. 94)

Froan FEESOBRABECITIFERED 10 RS 3 - T 2
ERABCEEAINTE T 5. BHERHETI T Froal

(407) 115




TS L BT 50T, WHED o-F RFEMEEOC LEE
Ly 3L < B X Mie REDAC (Remote Data Accumulation
and Control) 2574 T oMb DEERHE LD ThHS.
REDAC piSE

FERA BT &7 Visicode 1254 L, REDAC 12754
I TR Shie )iy, BRIEET 2 (0 10 ERSE AL,
EHIERD OMHATELRD L5 1 tub ZFAMLT, Stut %
IHE L CEEENS. AT ThER 12824, 033>
FEND LS CHFHRES TS,

COTeHIMF S, TFEREIHERL, BaaiEr
BN LRTES.

REDAC o274 TIMEESEBHIEIL LMD 15 fuz ¥ T
BETC, BREE, BB E LB ERES, 5 idiEEnmEEic
Lo TERTHZ EBTES.

BT D—AATIE & LT, B8 o276 KL PT0J7LA-8 0
boT Fruanslai—a L ERASN, SLEHET Jodse
FUFRFEEA OB L SIS 2 L2938 . REDAC 5274
W FqDan - -2 - offi- CEMHS S L3 TCE, 2okl
ML T 5.

BEE £Ua—0 L3R TR D, FBRIRL T, 2 OBEELHA
IHTLARHCCED. FRFCIL 48V ik 125V o
EREFRABETH 55, T ORFRLELI T L HBELR
[

REDAC oA

Texas Eastern Transmission Corporation ¢ H2 [F#alsic s
WOk, REDAC 23@7HTNHIE & F—=2 - 0J FICERM Sz
Texas #{o> Longview ¥ 2,500 Bl 1ovy THREIZNAHE
Mg 3 MH Y, W% ooy OBR, &BE), ik, ovod
AL OB AR NS & 2 d, EHREENER
BIER TS X 0T Tovy WER LT 5.

Zh b 0HIfHE Louisiana 41§, Shreveport & & % HraeiiiHIT
TLADESENREEYRET S L0 - T, BRI
doh, #ic Longview WWiITAFE F—5 1L Frvay EET
7riiL T, Shreveport OFRILHIHFTIC TERTIEINS.

BIIHEC T AH]E LTt Utah Power and Light Company
KT 2 DR EMTH D, Salt Lake Wi fifHcdh 5 =00 %
WA 5 D 3N, FEOEBIEREREmET X
ST s, BEEGUEEL 230KV, 138kV & X ot 46kV o
o+ WIERCHEIG I D . S HIC FroaFL-2 I K - TERRO
WESESER, FTRIh, B, EEIiEsT X b
REND. IO FLA-2 DFREL L% LT THS.

(HEABPFRT FEHEERTD

=i

.- == rma® L = -
MEFEBTFT D 2ILEER
William H. Leonard: Aerospace Digital Computers

(Westinghouse Engineer Vol. 22, No. 3, May, 1962, p. 73~
79)

COFRBIIAETFEHA O Fovan HERCOWT, & IR
LRI 0ECEREBR RS X U svotnzor EOHOBRE LT
PR B Z IR, WHOHBEROHMCER LD THS.

1, FaorLHEROULES

MZEFHA v1fvass MO BRI HE S RO R &
ISR D7, FEEEE VS AR L T S Tt
e ote. FRBREMLE LT, BES X OCWIEEEEFSEDR
B 7ros L b Fevay OFPFRC - Tk,

fizesdl e Uik, ER SEE, BONEE M
e, X USHEHENAMETH Y, FEHERE 2 Sk e
B, BEARELO L OLRIE EAEWHERL R < 10,000 FE
LU (3% 2,000~4,000 §8) TH 5.

208/ R

BEET Fooan BHEBNY, UDWA Fss HLTWe
1957 gD W H WEDAC 2% Thote. (5T oYaut
s0v28 LK A4A-F LD R DEIEME L 4,000 [El/sec)
BEG Fso EEAM:, JENEEM: TR CTH 52, B
RAHD, Fio CwF, 0-L X5 obqo KIEM, BiRED As
R, AFYuS FEDBRBRER AL

HEMIY & U5 2o AR U B AR A G b LT
WBAY, SRR L ThHBHOTETL. RORBEERER
B E UCEREENS D, ShE AW 0k, FEEE
i 2,048 35, P 200,000 [Al/sec, T ER EEHEIT — 55~ +100°C,
<k 65183 FHE 2851b T ST oYy PR T 5.

S P AR RIS B A, IR TR R S 400,000
[H/sec Z CHAMMETTHMAE LCUEMAI Tk D, FEERE
bsuvra HILERE, 414—F—tSuvza MHEERK X OWER L O
K&7r onwuALA (2Me) 24T 2 WFIRE TS L L
HITn5.

3o' ok

FH RO S GO R ARSI, BOX D bEE O
S =200 B C/INED-DBIVRIR IR O I\ R AR5
SOIEETE X, PIIRACAR L7e o T O R ME TR L T2 20
TED ELIM0ZoA ThbH. FlolEr &L TAEDOREBITY D
Pz BUERBe, REAAETO SO L - THIE (FFrua) &
NAMAREEEE LR A ooh%. Mo TTun i, b
DAVALA—F (2qwFusd EERE Me), MEHERT, LU
B osqitoy Ok RERBETENVEINOOHY, FIGL
KD Nod M CBEERE LAV w5, BIERFEROW
> MOL-E-COM S FIE Y, ARG LRIEE s X O

i 151b TH 5. (GREBIET FERET
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NEWS FLASH!

PR EZERHETES = BHDTHB.
T DIEFRIETEVE 0wt~ F104] s X0 D A 2 LG, M@
METIE, X ZCER 00, TLHLAEL BB L A @%’é%ibih 73; Dk L, oD £ 35
Lp A . - = F BB, X = 7% " s B
8BRS FRTH T, CORLERL, THRROER N
ST LT FRENOBRASH~SEE S, b s

BOPFILAD L 5D Ch . (1) REERL EaBosy TRERREL TR X
X £ A CHRHAETER L, She T du, FROBREFDH D
fu20-4 P/S b 30/40 MVA  13.2/154kV  OA/FA s SMEEEEREROMET, BREHPIE, BHTS
ST ARG 2 & EN#FERFETS L5 ERo Tod.
AChY B 2S/SHpd 375MVA  161/345kV FOA (2) EEE 130 35T FAD 2da—w oL - THE
BT AL 2 4 BEh, F v 2bOTA LIRS TH 5.
tuAubo P/S #b  20/266 MVA  13.2/150kV  OA/FA (3) JRBHGBRICHL TS, FBE eyt &O=>DHIE
T ARSE 1 & ESTWT HEHUDEDLNIE 19 D Ity bFrib
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Mgy WAEBR 1 &

FRTNSOEERCODNT, 0 LD 40 MVA EEZ
2 RILEEN 5 AR L, B Ths. ARC-552A Jedicleiel
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TR A B U 7. BN T IRAERT OB sk v, WA 37
£ 8 F 3 AfCaL, HiEFE 10 Jmass bHA KB
L.
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Phase A (1 pwl) OPfETFRERBbE T L 1. JEBURPE . 118~144 Me
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HEREER T, WS, SR s O RE R T 3. JAWERECERE - +£0.005% LM
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b. E:  JEEME —65~+470°C
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FlfEmEE 35 Mk
(m%@% 6 ”>
THEE 4
ERER RER (FEBED 3ke)
HE 25 kg

LV-GA IAEERBE: 5

750V LUFOZFEERRE O - HKH#ER & U CRARATHNT
A0 LV-GA JREERIRLARL .

RSN X B9800t o+ MR Eo L MR, feiEE
L TAMEEMEEEL, SMid &b T auiot IR E
B THH, »OERBSAOW-THICHHHIND.

LV-GA I, BImE I Raminr e & 2T 35
CHEHL TR, EEMREROEBIITREO L) T
K NEMA ##o 650V HE LT3 T5L0THS.

THABBCERBEL 2500V Kk
TR PR TEIE 6,000V LITF
HSREE 1,000 A T 4,000V LT
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LV-GA JU/EIE e

B DWB-17# 12kV @#EEhy b7 b
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BIMABATE D 7—0za—t 2L, T cov B 8H)
KRR LA 0T, 2 HRE D 3ERNC CHLFTERR Y b~
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EREE 12kV

EREI 30A
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ERE op MR 2,000 A

2 E®E) bbb 12KV 30A

BAE—F L RARS S}

EIE Aadob 3T, Lo /e ¥ TAH 600V IT O
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DX S I KERARIC /oD & FiCEANERE ML, &
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L BfrEdhic b OBIEH FILREko Aadot LKL TR 1/2 B

Ficis .

2. fub—dur AVPE L, HEMIDICOTEE AN

3. BHD 1uf—dur D ASsvR LTWBDTHREMRE NIRRT
&%,

S AR ESE HCEMAT BN S,

. JEHEEREE VA & { firK 100,000A (FERFRENL) ¥ THRIETE .

[SAE

& 1ot—~4du2AR40¢1

(411) 119




f B
W o x,  ERER (A sumuey 1 HBRDOMK
WV s | mR B | R (a) A | (mm)
2,000 1,600 75,000 2 63100
: 2,500 2.000 75,000 2 6x 125
AC 600 ‘ 50/60 3,000 2,250 75,000 2 6% 150
i 4,000 1 2,640 100,000 4 6100
5,000 ] 3,300 100,000 4 6% 125

B =EPETF v BREA 3.7 kW EiSEE

AKEE 36 & 9 B RIS Lic, ST Fouw BRENA 3.7
kW B Ehi 2 M TTERTRRPIsE = 2 SEFAL &
ZOEIELDET 7308 LI 7 BIENTC Fawlo-2
LT, 1,500rpm 2B i 15,000 rpm ¢ I E T 5.
z @f:&ﬁgiﬁﬁébilﬁfiiﬁ_ﬂk@ LEDEFREINTS.
- BEEOEC IR E L, BETRMER L O Bk
b, BIVNEETHLERSH D, ERIRMAGLE OB L
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ST B e XN AR S ST, T OFREReE R 17ke

Dy Y o

2. F3wA0-2 FiFY 160 kg %8 Bhkk
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e LR O BT, F il

FhoBRELL i B fIERR K
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A, [EHZEE 15,000 rpm, SERE R

3.7kW DCM \ _
}“éﬁt b }]5(\/,‘)’ Ifﬁ, T’ HI 17 kg

B SoEfgncBRER i =

Vel CLLET RS R FNIC AT B+ PR v WA a B
LT, 20RO a4 T LRBFERANC 37 48 12 A
Kic 4 Ao Sk
BLMERIKDERDTHS.
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W 5 10w, TEREITE 11— 20 ke/s, #YEETT 15kg'em? .« g
TifEEEHs O—(0.35 Bp)—~CO—(14p)—CO

frisF o BPEREY L CHIMESR, RAHEGeE 2 th
FIIAEEL 43V IR CTER vr BRED 70% T, [E
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T ous WTEBT L, To b UV 0.1l mg/em? GV HIREI
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P I oD R B B SFR e O I T B B E R o idR
DT, MEEIEH or BT REBRAL 2D R TH S,

120 (412)

Mg 2 b S fediEfe K<L,
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30 AHW-—60'S JB2e40 o+ R

B BsEAERRM TR

PR OMARE AR AL L T, EIERS, e T3S, BREEER
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BUMTd a5 T L
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SEEEFFETH D, 2 j0Fo—uF HRERALC KRR,
HHRERE D & LG Ml to BB X EHRTE A L5
LoD, Fie, FHS L ORYILS OB IER N O 28
HAHLEWE, BH Jvuus (ACB00kV, 1oLz 2,000kV Wl
DHAEE G EHT L HEMETHS.
B 2 R ER AU BICATR) L 7 B 25, S [E D RiE5E

:i);&

fig) X

Kl oT <o ERS. A EioliIRkD LD
Thh.
R A R 50/60~180¢’s  1,000kV 10,000 kVA

(538 1,500 kV)
AP [ Rl 80 4,000 kV 800 kWs (§%3k 5,000 kV L)
oK E 1Zwb B8, JALE 140/1acet BEH

350 /min J:/KAETHE
S5mopxH6m (# 125 1)

i auy
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