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Fig. 1.8 X band nuclear electron double resonance
apparatus.

2. #

it
4

21 BEBHH

AR 254w b ML LT, RO Nb-Zr B L of Nb-Ti Sk
Kb oT, Ti, Nb 5L Ta hbadH L 3 THRAREHR
BL7. CoO&4kx, Ti70atl% (50.5 wt9), Nb25atf(35.2 wt
%), Tabatls(14.3 wtds) DK CIEERE Te(9.86°K) %R
F. T, EETEERE Ie b b TE ¢, S0KG ONBEED b

1 oF %

kflxmAIwwwwﬁﬁ&ﬁﬁ%bnaceﬁb#om

KIGHEEIL 2d%w b | Lz‘c’ﬁ%{kiﬁt gy LT, MEE
DYEIC X B S HBELEROMBCHY L. COLEBEER
W, R s OSSR T CRTE YD 2dke b KIVEL T
WORBETH S, T, EHMNSESCEELEL TS Y, B
WEFREL OB PR LTy AMABEEBEAEC T,
D, vHiel OEENRE LS TRENOFEHE 25, BER
Edb LW % 2B (MS-300 A) 1%, 50kG <4300 A @
KER AT C & g, MHD EBHOBEY o3 % 5%
wb DRI LTHEA#HEHTRS

o EH, Nb-Ti mi@'&%ﬂ%ﬁ%ﬂi‘ﬂ C, WREMEHE S o500
2+ DpuS DERICOVWTEIE £y, H-1i0E, I-Hdis
LU yEap—uay BB ENT, BED 25003 ¢« UruS BET

LER—ER A RIESE R —~ET 5 ZRML, 25002
TP aﬂ%@ﬁ;ﬁéu%@@@%é BREWRLPICT D LR
TE7e. ¥, ND-Tiggd@Maslmzid ceick ), S
ARG bu—nod IR A D e Wb ek - T

1,20

(1\)

I

10 20 30 0 50
H &G
B 1.9 Z%&EEEEE (MS300 A) o H-Te fHE
Fig. 1.9 Critical current Ic vs. magnetic field Il in H-~I
process of a short sample of Mitsubishi super-
conducting multiple wire (MS 300 A).
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Apparatus for Transmission
and Distribution of Power

HES EETE IRTETTA 500 KV

0 A RS

Fig. 3.1 500kV 1550 BIL extrahigh voltage
transformer for High Voltage Power
Laboratory.
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Conspicuous talking points on the production of apparatus for transmission and distribution of power in 1966 were : rapid
increase of exports on all kinds of machines, rising voltages and enlarging capacities, and extensive use of aluminium material.
More than 50 % of large transformers produced last year together with medium and small transformers, air blast circuit brea-
kers as well as oil breakers, and disconnecting switches were exported to Mexico. New Zealand, Australia, India, Taiwan,
Republic of Korea and Phillippine, an epoch being made in the liberalization of trade and foreign exchange. In the domestic
market preparations for coming hyper high voltage transmission at 500 kV were steadily pushed forward, while the Company
was successful in delivering transformers, disconnecting switches and lightning arresters for use at this high voltage to the
Takeyama High Voltage Testing Institute.

On the other hand, SFy gas circuit breakers, the very answerer to the need in hyper high voltage power transmission, were
placed on the right track for development. These were the outgrowth of the Company’s untiring study and experience, the
examples of which were seen in the insulation of 400 kV shell type transformers delivered to Mexico, and excellent performa-
nce of 300 kV, 20,000 MVA 2,000 A SFy gas circuit breakers supplied to the Konan Substation of the Kansai Electric Power
Co.

The aluminium material was finding its way into various fields, not only as substitute of expensive copper but by making
the most of its special features. )

Power fuses rated at 3 kV and 6 kV were produced as type CL units, which are compact yet high interrupting capacities
and good for general purposes.

Many other products favorably commented are given description in the text.
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Mexico.
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Fig. 3.6 3phase 50 cycle 450 kVA 400/10~270 V
dry type transformer.
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3.21 CW-15 CP Jzsyise
Fig. 3.21 Type CW-15CP current
: transformer.
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O Jwzod FEHOFHERR T TH DA Juruy BRES
WHEHRCH- T, BIKWE D B A AR S FEos 31
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©, FEEMES RS 0.03 mg/em? DHEETREHNIE L .

3. RECEBR

fore] A
3. 22 500kV 1,200 A 3. 23 400kV 400 A [
MEER Juoud EH Jvzud
Fig. 3.22 500kV 1,200 Asalt- TFig. 3,23 400 A salt-resistant
resistant bushing. bushing.

1.7.2 400kVTHiEZERS w2 OTF #
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I, EERPEWLT i FOERME 11 £& 60mm/kV LFS
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FIFA LT, FERARIEL D25 34N « KNFEI B L AR
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5,000/6,000 A 550> 10-C~250 S TB2e o+ Wias4 527 Lt

58T L.
2.3 B v BREs

KIGH +o BERIC BT, WEEREHEBE KT Lk 300kV,
2,000 A 20,000 MVA @ 250-GW-2000 JEili =+ WD EH,
HEIC BT d 220kV 2,000 A 10,000 MVA ¢ 200-GW-1000

7 YEI BIRT X 5 IO GW I o+ WP IES
7z.

GW LA O o+ B 2w Tk i AL fF IR g &

L E 66 kV~161kV L\ & B4 FED aus T o+ WIEECROGHY
AKBROWNGHETLZ T3, B2 OREEENRD &
LT 161kV 1,600 A 7,500 MVA @ 140-GTR~750 7% 7 &, 69k
V 1,200 A 2,500 MVA o 70-GTE-250 % 108 &, 70-GTR~350
AK B IS &%k Lo, ¥z BHFFRG 115kV 1,200 A 5,000
MVA @ 100-GM=500 3% 75 &, —a—u5v [ B HEG 100-GM
~500 7 45 &, 66 kV 1,200~3,000 A 5,000 MVA DA H 70-
GTR-500 95 22 &% ¥ ¢, ZOE»HE, »vity A EEEICE
280 Bl DT 2 4 DTH B,

—HFENIC VT

% DFERF e TR LREBIC X b, 72kV B EDERKRD b DORF]
A TENAHE U AT 150 A T,

I b—HD aus Bl o+ BiESE T cofik 0B - 3
LD @SS AHEE I TV 55, FEEOR HPL sEiic e b
Ao X HICIC TR - B IC S LT ERE Fooo - KERHE - R
PRtER T & AR L. 60~70kV #a 70-GTR~350 A JBic
W, EFOERERED ¢ 5,000 MVA KA o+ B

84kV o 70-GTR-350 A & HL e LT,

e S0 L~M}%§ﬁ£® BB R L. EmEREMICENT
Y Doy - BERIT- OB ED T 3,000 A s e LToREE
T, '3’ I EPERE NEBINBEEINCGHA L, —Fih o+ B
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B, BEFHL 2 0LV ekt L, 140 kV #ic 5\ TG o
WA o+ BIEBRTERL, RALRFEOAVC L 2HERL .
MBI o BTERIC B VTR, BAH - B T a0
o e LToRh 2u—2 B L, dulfob (b :mc%ﬁﬁﬁa LT
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6-FK-10 i =+ Mg 0BR 2 527 L. —#3IA L & b icikpgrh
THD. TRERERD FI o Kb 5 3 o & LTMNER
BolrbEpEc, 2R3 X URGERBESTH B,

3.8 iy 75U 1R 5 A

L st ’iﬁiii’“’“gg
l
V) (A IMVA)

¥ A % i 4

w

M Wm % hw 3 B S/S | 250-GW-2000S 300 | 2,000 | 20,000 | 2

M omOE hE H P/S | 250-GW-1500 300 | 2,000 | 15,000 1
oM M 2+ S/S | 200-GW-1500 240 | 1,200 | 15,0001 1
Za=YFY ¥ & 4 7 78S |200-GW-1000 220 1 2,000 | 10,000 | 2
=a=¥9v ¥ 4 4 7 7SS | 200-GW-1000 220 | 1,200 | 10,000 | 3
B 2 f;if/ P/S | 200-GW-500 8 220 | 1,200 5,000 3
db i BB O [ B S/S 1170-GW-750 8 2041 1,200 7,500 3
i T H W L PSS |170-GW-750S 2041 1,200 7,500 1

oW owRE # P/S | 170-GW-350 204 8007 3,500 2
i |

foWm | g BT S/S | 140-GW-1000S 168 1 1,200 | 10,000 | 1

o owoNn %m”‘j’mts's 140-GW-1000 S 168 1 1,200 | 10,000} 3
U S il R |/ £ S/S | 140-GW~-1000S 168 | 1,200 | 10,000 | 4
oo O T4 W R S/S | 140-GW-1000F 168 1 2,000 | 10,000 ¢ 1
BT O h B o RS/S | 140-GW-1000 168 1,200 7,500, 1

3. 28 HHEBEIAY 70-GT
E-250 it =+ Wiis 6
9kV 1,200 A 2,500 M
VA

Fig. 3.28 Type 70-GTE-250
oil circuit breaker for
the Taiwan Electric
Power Company. Ra-
ted at 69kV 1,200 A
2,500 MVA.

X 3.29

70-GTR-350 A TBiH o+ 28> 3,000 A jules
Fig. 8.29 Interrupter of 3,000 A rating for type 70-GTR
-350 A oil circuit breaker.

® 3. 30 6-FK-107E avs JEil
ot Bk

Type 6-FK-10 oil
circuit breaker.

Fig. 3.30
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LTcED,
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(5) HENBHTHS.
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3. BAUEESS

X 3.58 B ®MHEER

Fig. 3.58 Substation automatic recloser.
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BUA L, SED faz—vic X b, WERKHOHGFIHELE - 7.
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3. RETEHICAHMOEBEARBENAHED noFrod 2

& 3.59 AQC # &

Fig. 3.59 Reactive power control device.
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4.9 Utrozuzeo b EREHE EXz PEA SR
(8 ke, 150 kW, HFG {§if)
Fig. 4.9 High frequency low distortional hardening
equipment for the rear axle shaft of automobile.
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X 4. 10 15t {E 4 o 35 8 AR = & UM & 3
Fig. 4.10 Five ton low frequency induction furnace
and continuous casting device.
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Three phase low frequency feernace transfoamer

GO0 kVA 60cfs 3,300/690~208 V for the Ministry

of Finance Mint.
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S ILoo5 YD, EE, orud AXCHERIXNLTY
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T ORFENAGFETH S toovvd—a DR, HD
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Fig. 4.20 Graphic panel for sewerage.
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(3) WA-#T Fuk % 25002 & LTV D,

(4) SEepsdEriil T2,

4.5 FUAERS
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L 7.
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THEGERE 2KV 4
400/440 V' 50/60 cfs B Fiifs
Bk 3126 B (E)

TFig. 4.28 I‘lameproof indu-
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Btk DATE L% s D IRBHEEER S X Y Bl k¥ 5 70w, HDS-
80 oot REEPHIRTE B Gk (60 kW, 4P) #PASET CH 2.

4.5.3 % HEREEMR
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HERI SR HER QLSBT IC D 7o b DT, 620 kW B RiE-C,
% EEARAE SHE TR CIE e, SR SREIRIC L3
ZUERURIE T, BRI CAROERATT RS, B EENEE
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FHRIETH?.
(2) 751 o5l L
SHELIRA ST Iy 5505 (HEIRE i<, BRI
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Foli s X SRR, 25azdu-F XL T3, &
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SIfrgEclifre e,

(3) 600 kW b -4 TR

PGB A By ST IC IR 32 410 72 400 kW 10 P Hillel8 1
B, 2E—-fresS T57%» 600kW 8P [clfs, Ziic kol
SRR KR WIA L. REas R B v Tid, 2 R
ThEnd 5L, ooy EMFEFREBEEFRHEN, o—3 CEAIETIN
U TSSO E R Tk, Slesy BFEBIEEERA L,
FULSER 3 BIF AR CH - . &l vrsl PiIERBEOMER
BRI =EE T CEVEL .

5. ITFBRASHAE LUEHTE

TR R VR IC L LR R 7 L, Bl
HEMINTHED Fryosc35ut TR N AEBRRAT T, F-u
Eaap 2B L, 7O OEREDSIE e, BETEG L
AT LEORRIC AT,

& 4. 24 AF—Wﬁ;WWq ek 425 CS-112X-S Py [ 4. 26 EDC JEhifelp 4. 27 PW-020 C Bl

BEESAFLER 55 kW
2P 200V 60cfs 28408 -4
Fig. 4.24 Increased safety induction
motor for outdoor use with stand.
silencer.

4. TEERIERE

BVl

Fig. 4.25 Type “CS-112 X-8”
explosion-proof control Fig.

SRR
Tig. 4.27 Type “PW-020C”
corrosion-proof push
button station.

(G ESIE TR
TR
2.26 Type “EDC”
corrosion-proof combi-
nation line station.
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A17oo2 OIEBMMRHER L, FYEET (SE 11922
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EEEOKED R R A, o CHERBEER -2

ihgi ryaavtt—F 2R, ¥ & v—ror HECEEREOHE

4. 32 =% 407002800 NI B DM-220 7
Fig. 4.32 Mitsubishi DIAX electrical discharge machine
type DM-~220.
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Fig. 4.33 Control panel for copying system.
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Fig. 4.34 Operating station for curve tracing machine.
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X 4. 38 TD-25 A-1EHES, Fyp X 4. 39 CS-355 A-1JEEXI /2 E 4. 40 DKT-1E#H ﬁEXJ{;ﬁ
Fig. 4.38 Type TD-25 A-1 electric Fig. 4.39 Type CS-355 A-1 electric Fig. 4.40 Type DKT-1 electric
drill. circular saw. grass trimmer.
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(1) GM-HE IR Sh

E 4. 43 GM-15-HGE {g#E
i 1.5 kW 4P 50/60 cfs
200/220 V 100/120 rpm E
Tln

Fig. 4.43 Type GM-1.5-HGE
geared motor.

= 4. 44 GM-2.2-VR 3#%E Bk
22kW 4P 50 ~ 200V 637 rpm
Fig. 4. 44 Type GM-2.2-VR geared
motor.

X 4. 45 SCG g/ B £+
—FE—ty), 200W 4P

BYEEDE 0.2~55 kW ¥ CcORGEEmE (18, 2 BRIk 50/60 rpm
Fig. 4.45 Type SCG gea-
red motor.

X 4. 41 BN EfEE B
SB-E 55kW 4P 225 M 5 -4
200V 50/60 cfs

Fig. 4.41 Enclossed dripproof
induction motor (class E insul-
ation).

4. 42 AN ERERI
SF-E 45kW 4P 225 M 54
200V 50/60 ¢/s

Fig. 4.42 Totally enclosed fan-

cooled induction motor (class 4. 46 S kM9 » 60kW AS £ —

E insulation). Fig. 4.46 60LkW AS motor for Obayashi Gumi.
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(3) EE»EE e L Su—+ BERELN D,
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Su~F : NB#. Ju—+tuo, 150% LBl k.

4. 50 NB-0.8{} SB-E
750W 4P SHEGUE T

Fig. 4.50 SB-E 750 W 4P
induction motor with type
NB-0.8 brake.
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Fig. 4.51 High tension water submer-
sible pump motor.

] 4. 52 WABAKAAKF e~troy—F WSD-V I 0.4kW~
3.7kW 4P 200V 50/60 ¢/s E iz
Fig. 4.52 Dry type water submersible pump motor for
sewage disposal.
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412 BT S0 T 25055~ T, Bk T 5 LOTHSE
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% 4. 35 EEm® AvJe-z WEER

Loxg7 54l (Fv-REE&l) arss &
WAK (RS ® EEE T R RS
A e MVC-305 B 0.4 kW 6P 12 41/2
B Ea MVC-305 B 0.27 kW 6P 2! 47
B b3 MVC-201 B 0.2kW 4P 4] 419
B i MVC-310 B 0.75 kW 4P 1477
C #t MVC-305 BX | 0.4kW 4P 20 | 41/10
(o} Fad MVC-310B 0.75kW 4P 8| 41/9
c Eay MVC-205 B 0.4kW 4P 8 | 41/10

2. H @ B #F7HE
c # | MVC-430 Dl 075KW 12P R 17 Fau

3, 0B @ H 838 &

B 3| MVC-650 22 | 37kW 6P g2 it 10| 4177
B £33 MVC-550 {34 | 3.7kW 6P [g2~ g 8] 41/8
B #t MVC-550 14 | 3.7 kW 6P @2 gt 8| 41/10
B 5 MVC-420 1L5kW 4P 11 4110
B t | MVC-680 ig2 | S.5kW 6P @2 @ 11| 4N

4. W R E it 26 &

A # MVC-550X (34 5.5 kW 4P 125 |7F 16| 41/4
A H® MV C-420 X 1.5kW 4P 1 417
A #H MVC-540X K 3.7kW 4P &2 & 8} 41/9
A i MVC-3i0X 0.55kW 6F 1] 41711
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W SRR AR 5T, wEHKEET LS
K LAdDTHY, BHIREAEL, BARHBOMTE I
7 BHFO 2.5 FRECHBERE L T3, COKGHFATH,
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ENBT ERYC, 5F CHEARDOMTHRE T TWicHHEIC
YEACES LSRR Y, Vo k5 AAdL—F DRENEL RS
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BREF I Z 108 TH D, TORPIEMERE, BB, 2
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2120059303 & LT, BEREPD ZKG-AE 5543
RBHBH, Xblcohd 2 EEeEk 420 BE S 1, 2,
10, 20, 50kg-cm) FHFE L. {BE two OKEZ, TDOEDPD
PRER B vuduars LEILCTH LR, 2L BTHE D 959
F=559F F X s30F=3~F OWEEBHCHERT 2L X T
%, BT, BT ar3502 O F+Uou M, £ 1 B
A EDHIFICIERATE S, ¥ AR tuo IR L, JRFIC/NBI
BEF LT 2 O TIRE R K K, ¥ BICKIBD fvsdoswy & Rl
i 20 wS TOMMA, B AEDETEEHRECH LT +2 &THA
HErdoTwni,

ZKA—WF
® 4. 60 ZKA-W ¢ ZKB-W k& Rodiv—+
Fig. 4.60 Type ZKA~W and ZKB-W water-cooled powder
brake.

ZKB-WifZ

4.61 43uWero0RD40507F
Fig. 4.61 Double micro powder clutch.
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HMECHA L vz %, BEOEVWARFERRFT—ERDO
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8. 2.3 SH-105C MEEXATRIEMSE
3kV =4 n3 Bk L RS
BHEASR R 2 X & LTl LG, B mEieg e LTisk
o SH-105B B ic{th b, IMBIRE T LD Zeflis SH-106 CJE
ZHFL, WIRERML .
A, & QIS OHLER R L, ML e & b ICHRED

B_E# Ao 7.

8.2. 4

TR B DB, ZERD—RA

FEENRRKGERIENS

PRI I FIHAACHRIT & LT, BB RAEIAE 2 R 521

% 4. 45 SH-105C Ui febelpeH-ke

® # SH-105C
&R WOE (V) AC 3,300
OO o (A 100
S R (MVA) o5
SEREREIET (A) 08B 4,500
o e (JEM-1167) A21E
) ka4 - 200V 50cls, 200—220V é0c/s
Cwmowm oA 2a+2b
{i}*_ﬂmﬁu»%ﬁ BB W) 400
OB xoE s kv 500
Com & E R (ke 56

Kl 4. 70 SH-105C JEB&EE
2CH R R
Type SH-105C
high voltage AC
magnetic contac-
tor.

Fig. 4.70

MIA L., AZRE, arorrws LAY T, IRETFENFIFL
7o KRR DEFFHMACHE T 2 b 0T, BilBofHNe
TNEY, LEIFERETF & U OIS N iR 2 B, 54
BRTHARGRMEL LT3,

446 M E B BB B

M-65 M-125
GHE i 150
o 2 R 200V 15 kW 30 kW
MM 3 8 100,200V 15 kW 0kW
| =83 ® 200V 25 kW KW

4. 71 YERE A
FRTE R

Fig. 4.71 Magnetic con-
tactor for water
heater.

4. TERHEES

8.2.5 AW MiEHhEHEE

JEM 1041 58— g D BIRTATIC fi, REERS
ORERBAO AW BRI KRR L. 1880 X 5 2H
RECEEIHEBOMIE © 0 d0hoh & ho7c, TIRMERY

FIEE LTHAHT2CLRMMIE S D CTH D, Apiinedfie L
T, BURZSIERR, (EEMREENETE S & CIEBSBERE 2 KRR
Twnj,

4.72 AW-3B AW-2B JBEEMEET o b)

Fig. 4.72 Type AW-3B AW-2B starting compensators.

8.2.6 USybrARAwF

LE, LN B ik, THRMMo -2 & LT LD
T, LEJBIE UA- &I X 0 AwFo=r B, tSwo T8, HEEE
REBBY, ENENICERD»-T, 05 {7k EIBAKICEALT
w3, LNEE su— OB LT A2 ORI PR L TBIRL,
(i, RNEABRINTE 0T, AW HLBE ok CX
2HDE, Dp—ptr— KX OVEEELT D R EEZ LD b D&
BH5.

ZUAD LCIB sk UA- %21 72 LC-RA 1-N 5% 50
VU7, DERBIEH L LCHER LT AiA 2roFiC L DEHE
e, Vzebrres & EHEFEBROM A DEIC X 2 FHIEREC

L7zh DT, WIET Y 2% B 2Ttz niie §5 L C
HICEHES.

§ 4.73 LE-11, 21, 233% LN-2BJg [ 4. 74 LC-RAI-
Yz barwF (Ehb) NIE Y2y brrvF
Fig. 4.73 Type LE-11, 21,31, LN-2B Fig.4.74 Type LC~
limit switch. RA 1-N limit switch.

8. 2.7 BTW, BTS FRL A4 LI

BTW B L fiau ik, PNW BHIL fizuares iKbb Y
o, PNWIEPL fay % i LT BT B L favzr
wF FANRLDDOT, NEEH BERE2bbAwV. Chi
NEMA TYPE 4 O:gpg+x b 2Bk, B oo BTBEHZ EOR

4.75 BTW, BTS j5p
L fav §§

TFig. 475 Type BTW BTS

push button stations.
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478 HCE Fztux
Fig. 4.78 Type HC demi-center.
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479 B @i
Fig. 4.79 Uncoiler and tallend automatic
control panel.

4. 80 BEEEERVRR

Fig. 4.80 Setting panel for
uncoiler and tailend
automatic control.
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X 4.87 HJEM| B L O ER
Fig. 4.87 Illuminated graphic panel and control desk.

4.88 g orar—H
FAE R e

Fig. 4. 88 Control box for
fastener fitting
machine.
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4.8 #ryz2a2Jows M
Fig. 4.89 Block diagram of thyrister system.
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ﬁ 4. 53 fki bR RS R S
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980 150 220

x — = @ ¥ FGSSTDW ! 1 3200

2 — = 1) [ FA 4037 DW 1,500 ¢ 1,470 15 120

1
o _ = @ FGDW. 2 5400 260 980 200 410

2o =y FA 4049 DW. 2 2,900% 590{' 1,470 18 450
FL 3% 8
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o e FR & 1
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ESFERO A HIAREAE & L, FK 83 g e & e,
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E5EEINTWE, 23ry EEF IR AR & LT,
KS 620 7% 2 BIRE I 35 I o8 FP 65 JRliloi 2L s % £ 5UE @ HY
L.

(2) v Rsm

TR TR E G T & LT, PP B s L
U FE ¢ a—fiory % SERWIA L D% 1 U ZBOFERIE & i

A L.
& 4. 54 IERERARELYE
" I N S ®
FE 86
FS 139
s S H FI{ 4
FR 25
| Fp 42
' FE 245
FS 228
7 ] ) )
% ] i) FH 2
P 2
FE ‘ 26
. i FS 10
# i FP i
FN ! 8
FP ] 70
i ] i FK t 91
FS ! 33
KRB EEHN FT é 286

B 4. 93 FK 83 IRyt i
Fig. 4.93 Axial flow fan type FK 83.
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Marine Electric Apparatus

With the advent of 300,000 tons super tankers the aggregated tonnages of ships constructed made rapid increase. Marked
trend of late was the ever enlarging size of tankers and other vessels for special use, the building of electric propulsion ships
and the change of marine transport system by means of container ships.

In the circles of ship builders and shipping agents the efforts of reducing the time for the construction of ships through
logical processes have made considerable headway and the payability in the operation of ships has been steadily improving.
Coping with the situation, the Company kept taking the utmost pains to cut down the time needed for the delivery of marine
electric apparatus as well as to reduce the prices and to elevate the reliability.

Brief accounts of the outcome in 1966 are given below. AC generators of brushless system increased in demand. Exciter
mount type machines diffused and thyristor type AVR devices came in use more and more. In the deck machinery, the
development of super-small sized type HPK pole change winches, the supply of topping « guy winches and the orders for auto-
matic mooring winches were to be pointed out. As to the automatic operation machines, Diesel remote control apparatus of
high degree working on electro-hydraulic and electropneumatic operation, and new turbine remote control devices with propeller
speed feedback were broughit to completion. On the other hand, DC applications came to the front last year. ~Among them
stood out were electric equipment for the Diesel electric propelled ocean research ship of Tokyo University, that for a cable
Another fruit was electric apparatus including

This followed

layer of the Kokusai Denshin Denwa Co., Ltd. and large trawl winches.
large data loggers supplied to the J. N. R. ferry boat running between the main land and Hokkaido.
suit of the year before last. Increasing trend of receiving orders en bloc for marine electric equipment was manifestation of
the Company’s allout efforts as a manufacturer of all kinds of electric machines. Mitsubishi is always ready to enter the
arena of international competition as well as predominating in the home market of marine electric apparatus with might and

main.
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Electric Apparatus for
Electric Railways

B 6.1 ED 75501 72 22 i B & % BY ®L
Fig. 6.1 Type ED 75501 AC locomotive.

Marked concentration of population to cities caused great increase of commuters in week days. Transporting them with
good service came to need the reinforcement of traffic facilities. This brought about the prosperity of electric railway enter-
prise in succession to the year 1965.

In the past, much weight was given to the interchangebility of the apparatus in the electric railway circles from the
viewpoint of the maintenance and overhauling, and alteration of equipment was not welcomed. However, necessity of moder-
nizing the facilities and turning their operation reasonable changed the engineers’ mind to accept new technology which was
taking rapid pace in progress.

To meet the reqirement of increasing the capacity of traction motors in single units, 155kW and 180 1kW machines were
newly developed. Insulation materials also made marvellous progress. With an aim of providing the new insulation for 275
kW traction motors, which are one of the main subject matters of study by a society for scientific research of J. N. R., polyi-
mide resin, polyamide resin and pheny! oxide resin were under investigation.

Thyristors were not only applied to the control circuits but also to the voltage control of the power running circuits operating
on phase control as is seen with Type ED 75501, ED 77, AC electric locomotives and Type 711 AC electric coaches of J. N. R.

In addition, they were tried on regenerative braking of Type ED 94 AC electric locomotives. They were also tested for
chopper control of the main circuits of DC in actual running by a good number of railway companies. They were expected
to be fully put in use in near future. On the other hand DC 1,500 V/600 V high voltage inverters, which were going to
replace motor generators, passed the stage of factory test and were given field test equipped on cars.

Rectiformers were first put into practical operation in DC substations in 1965, but they were now extensively used in new
substations of private railway companies as a proof of their predominant features.

These trends come about by the excellent technology were expected to become more and more prevalent, while higher
speed and automatization of vehicles were considered to creat demands in the railway engineering.

In the field of export, notable feats were represented by orders placed for DC electric locomotives rated at 3,000/1,500 V
by the Spanish National Railways, for twenty Diesel elcetric locomotives by the Bolyvian National Railways and for fifty five
similar locomotives by the New Zealand National Railways.

At the back of these railway apparatus stood technolgy with which the company was successful in building the electric

railway equipment for the New Tokaido Line unrivalled in the world.
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Fig. 6.4 Type 711 electric car main circuit diagram.
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X 6.8 WN-52-AFM 2% £P1zwt
Fig. 6.8 Type WN-52-AFM 2 gear

R

6.9 WN-500-AK % £+h,5y07
Fig. 6.9 Type WN-590-AK gear

6. 10 MG 151-F JEEBFERL
Fig. 6.10 Type MG 151-F motor

unit. coupling. generator.
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6. 13 TM 12 Jp2sEes (Himkssns &

Fig. 6.13 Type TM 12 main transformer.
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B 6. 18 301 REHH ATC 4 i A s
Fig. 6.18 Speed checking and logic relaying device

of ATC for 301 electric car.
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Fig. 6.19 Type MBS braking apparatus block diagram.
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6. 24 ZEEHA Lozo—2 (1,500V 3,000 kW

S FRFE)
Fig. 6.24 Rectiformer 1,500 V 3,000 kW class S rating.
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Electric Equipment for Automobile
and Aircraft

VH-103 I h—Et - =2
Type VH~-103 car-heater.

In response to favorable growth of automotive industry, the outturn of electric equipment for motor cars in 1966 exceeded

that of the previous year. The equipment is divided into three major classifications, that for ignition, for charging and for

starting. Through logical design and techniques in manufacturing, new products coming under the above classifications were

manufactured in quantities, thus improvement of quality and reduction in prices being accomplished simultaneously.

Elevation

of technological knowhow was striven with an aim of the elimination of troubles in maintenance and reduction of power

consumption of the apparatus. The effort led to new products such as thermally compensated charging relays, contactless

igniters, car heaters operating on permanent magnet motors and autoradios with little noise.

As to the electric equipment for aircraft use, rotating electric machines to be carried on home built airplanes were added to

the regular production. This was great contribution to the development of aircraft industry in this country.
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Electric Apparatus in Buildings,
Erecting and Wiring Work
of Electric Apparatus

8 6 WHBMIKLL
Tig. 8.6 Textile Association Building of Fukui.

Though long continued depression was slightly improved, building industry in 1966 was still under unfavorable condition.

Neverthless, electric apparatus for use in buildings had a fair amount of business on both machines and construction worl,

which greatly owe the credit and good will of the customers to the company.

The machines delivered were the fruits of many years study in which improved ideas were taken in according to the desires

of the purchasers.

The machines sold involved Diesel engine generators, transformers, switchboards, cubicle switch-gear and

other numbers of apparatus described under respective headings in this issue.

Elevators, escalators, air conditioning apparatus, and lighting equipment were also among them.

As for construction work, the Company was successful in meeting the customers’ requirements, not only of erection and

wiring work of the foregoing machines, but also of combined arrangements including sanitary facilities, water supply, draining,

kitchen, fire extinguishing, sound installations and parking stations.

On the other hand, the work of erection and wiring of generating and substation equipment in electric power, manufacturing

and electric railway industries has been acknowledged more effective if it is done by the very builder of the apparatus after

the delivery.

This brought about much business on this line last year.
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Fig. 8.3 High voltage cubicle.
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Fig. 8.9 Nara International Hotel.
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Fig. 8.10 Nakatsugawa Citizen’s Hospital.
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Fig. 8.11 Lake Hotel.
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Fig. 8.12 Senomoto Hotel.
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Fig. 8.13 Kirishima New Grand Hotel.
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Fig. 8. 14 Power station under construction.
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Elevators and Escalators

B9 1 FERBEFRTOIL-ail Bk
Fig. 9.1 Testing tower for elevator at Inazawa Works.

In the year 1966 the production of elevators and escalators in general was not very active on account of depression, but
slight improvement was noted toward the latter half. The technological achievements, however, were remarkable.

Spectacular was the completion of the world highest test tower in March. Because of contribution to the engineering world
with this installation and success in logical production of diverse kinds of the machines in spite of a relatively small quantity
at a new Inazawa plant, the company was awarded the tweleveth Okochi Memorial Prize.

The units of DMR Mitsubishi synchro-glide elevators, the outcome of many years research and favorites in the oversea
market, were for the first time delivered to a domestic user, the Osaka New Gas Building. Door opening devices, type KI, one
of the highest class in the world, were developed. Involving all the features of the Company’s products, Mitsubishi synchro-glide
gearless elevators would prevail in future Japan.

The standard product, Elepet, has made a great stride in the number of installations. Hospet, specially designed to operate
in hospitals, is well commented. Mitsubishi used to give necessary information in the planning of conveyance in buildings
according to their purposes and characters.  In 1966 the company worked out a calculating method by making use of simula-
tion through electronic computers so as to furnish the potential customers with pertinent information.

Exportation of elevators and escalators made a steady advance to southeast Asia and South America. Of the products shipped
out, ten units having such a high speed as 210m/min. are the manifestation of Mitsubishi technological development. Special
elevators worthy of mention were those installed in a sightseeing arrangement of the Osaka Asahi Broadcast Tower. Those
used in a cold storage and with special frostproof devices, automatic paper roll unloading elevators and ships elevators on a
marine research boat of Tokyo University are another ones. Oil pressure elevators , side plunger type car elevators of novel
design, and a car elevator with a turntable in it were among the rest.

As to escalators, orders placed by the customers were on the increase toward the end of year. A specially high rise
escalator conveying passengers up to a higher platform at a junction of elevated line of J. N. R. marked the height of 13.2 m.
The most conspicuous were two escalators installed in a certain bank. They are driven by one motor. Moving mutually in

opposite direction, energy produced by a down escalator helps the operation of an up machine.
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Fig. 9.2 Elevator entrance of the Shin-Osaka Gas Building.
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switch. Fig. 11.9 UHF band
circulator.

IMCELAELFEAOFAEZ DT W 5. 1.8 XU M1
1. 9 {3 VHF # A1 A0 8#es X v UHF $i|/ME —Fau—
2 TH5,

Aqd—F ORFBICE AT, EHICEES (50~100W) o
JEBEEDBEE VE SR EN D TR TCHD.

3. =4 o nkERR

3.1 k= YTLoyEhiE

WEAEA b B & INALEET AR 2,700 18] ¥ L 5% 10—t
42 Djui=—75dB % BENcEhKeROBTE Y A AREEE 2 £
CHILTTTHT &7, EREOTE, FEalinag~ & it
HexHEWERMLEOT L & MT ¥ 2, B 1L 10 & 10—
32 o2 fi & 0 4 Ge RSB TH 5.

11. 10 1o- bRk oqwa £ & 4 Ge HlR o Btk
Fig. 11.10 4 Gc band polarization coupler with echo
rejection filter.

3.2 15Gc &S HSdii

B 11. 11 ntdus 315 Ge#r Ssms 22
Fig. 11.11 Cassegrain antenna for 15 Ge band.

1. iEH s & CmEn R

B A EREAD o—hy 8 & LT L heduo oz
e BT L, HERER L & MR OERE B o . 11. 11 ic
CRETRT. COBITIC XD Sk 2y B 2y B0 7oFT BR
Vet B I BT » CORBERBE LD 55 C L TE, HEERE
B LEh.

K G % 3.3 mp
B 515 dB
VSWR 1.07

Mo K 14.4~15.4 Ge
EElREL  —40dB

3.3 A4Gc B e5 A SRR

AABEEEALOH b L 4Ge [ & LA GEIA
Rz i O R B % —20dB »5 —30dB i
Licd o #BERET L, 12 HMAL, 3I8EE 12 58ERTHD.
BHEA b T 7 o TR A T AR X AL, ML 2470 B
ORI %&b LB TER.

34 LA F—4

LA OREREFIL & & bIC U Fms OYERE D FIRFIC A B F
T ATt & T Lt Fets 70 o OEGELBE LA 23R & 7% b,
CNOMHE o7, B 11123 $ofqwdfin 0L % B
W LAy MR OBETH B (ot BHBMH.

4, F—F{EERE
4.1 )| B EFrMes ST EEE BT

AR OB FIF 4 b U RCEAGRIE E Hity & L7 B
S L RS & A 41 4F 10 ARAA L7

C 3R L AREL || DFEICEAE T 5 KM, Wi, &b UIC et
B, FEEHTE NGO FRBEE Y 72 FEWRRREEALT
g4 L, MELCOM 1600 EFFIHHHEIC 1o51v fifT 2. WF
SHELRS (T, EURRRDRNE IR LR, kO e-F e ko F
5t FIED 70 OFEFLE A 778 5. RHSTHC & 2 BRI
S R & M L TR -t BREED AuSeo HlsH A,
% b UHC HEIERA 4u50 BIFHER -2 ODEEITES.

Cr Tl 2—a BEREEECD ¥ T OMELRNT 5.

(1) F—z Bk

TR X B fusqu BlEREE L, Fkic AT 25
O Fn OERE SRS ENEICELT 2 C LR TED.
-2

a. WERE K
b, EEEE 50 -
o, HEkRhR ACERE KyFc H
e . AL 2 H
d. 4 -z 220 MR { PN
Az Lo
AR #op BB 63
EHR 2R
VHF fESRIEGR { A o
[ 14

A $eq OEIFE, BPLUE AL
R K 3~ O, B i)

e. Tzx HRE
I 7
163






7. T L A — %

41 SEE DXL FU-2 1, BHA, 46 FINE, KER, K8
Ak Edic, BBEEER suL— RHRMATIC ENTER.
FLEA FUA-5 & LT, [EliEERE & OIS ICEFR % o
AR FU -2 BT L7,

FEFOEZHMME LT, (1) BEERC SERgno
PORBIEEE (R, BERE), TIERZEEEN D MRS
FLA-g, (2) ds BEFOBRESEHRAE LT, ZEREET=E
B P/S # 5UA—svRF L, FHEIIREEATRESIHIEMA Fu
—2uaF6, (3) WHRE LT, HALENEHE P/S #1D sUA-23,
E@TE?EWK@?’ P/S 49 sus—a, (4) Ki#ERE LT, KBk

EHEW fo3 FiD Fuat-a, FEHMRAERROESR FUA-2
(5) TR LT EEHIIEEN &M BB U -2,
A2 E IR TR i i il BRI FuA-2 2 8RB 5.

7.1 ZHEEFLX—%

N B BN RBICHED bILD X 510k D, BB
QBB TR L, SRE AT &5 THT

% b O AR ERR I % U TR BTSSR Tha v, B
pit a1y Jﬂ~§é‘ FHALCHFAS L9k TER, “:’ﬁ‘i&:t e @%ZR

et LC, e, TLERSC BHSBIEE 2 A L.

(1) JEGEA O PRI (TM-5000 %)

B, BRI b O JJ%: A/D ZofBRic X YRk L,
—ERHIC L CBlicE W T 53 CEBRSRE 5, B 11
16 ZRER S X U REBICIA X iz, Sroay iEEE 2R
AR 73 EBREE MET R o- F e NEHERIc X
BT A S, ¥k s DEza & LT, 73od itsR
P TR, B - OTERE TR S, 11. 17 ZE5RS
T I B D ICEREEIFICA L o~Faui-2 2R T

(2) TR g0 MRl (TM-67 12)

TR Skm ofific, HIRES, MHELHT M
A AR 2 B, BT - BT - B - AU - RSO 52 %
A FUA-2 2R LT, BLECESRT 5. BBLERTR, 37
Fog EEEh b UK, K 75 #HA Lk F-ava-4 |

F\" &;“\ "t‘A

o

Ja

CRLERT D

R 53 R ETHEEOA N LTHRAT W, MRS 2T2 5.
WEERTIE SoRufa SAE & (R L B R & B0A LR 12

VIOOW 0BEHEZET5, ¢ O¥EE, BF41E ARAL

NEVerrth s, B 11 18 ki LROEEO—RERT.

7.2 ZEEAEFSHEAPSTFLA-%

T FUA—5 R ZHEA PIS Zh B RHEE: LTEPS, &
UL R AR L, R AR, HAE 0K OKBIREE
Fon RERT B FLA-2 WETHDL. LD uRFLEFLA-2 D
VeI IS RS & 70 B e A BE b D THE
WEhTRnE,

T FUs-auaFs THAXHN TS FLi-2 B EHBE TM
-453%, TM-10007%, TM-1100%%, TM-12007E0 4 HA A3

BoTRATH, TRENOERELENL LT, BHERL
LTE B9oades b BAEE 25 73 BRAAME, F-+ FE
s, B XUKPTO 41—+ FIEH ZEMA LT3, mkERE,
BT« =i P/S il 70 Mc ESREIE CRERG. RPN r—Ju
Rt BME r—Jp EEHERAL T 5,

7.3 KIRWERUTFLVX-—%

T D U205 6 EEHKEAS & ) FTHEILINE fo3 %25

FRGEIET 5 720 DR, B XU Sodss HEMD FU4-3
**%5 ey TM-45 % 73095042 AL, R 7-Ju
Bl A7z FS B4R AL T w5, JEDNARR
11.5peph)Tths.

= 11. 5 KETFEFE sva—2 HE 5
&% HFE | W % WA FopmEHR | W B
EWEE |, RLEN O\, 6
2 E 1 iifig &=
WRLEE 1, SRS 4 B | s L g

@2, RWRA, FHTE,
fimxlmiz%ﬁvﬂ‘ﬁ“ WAET, FHl 2

BOAE R KB i 1, mABAE
1, BB 1,

"
Eofh 1, BRERL, CFH L] R # R®

faRIRg (3 3H)

MK R A D
- ‘ Furs AN | W W

BRIME R ¥ 78

Twes 7 akE 1, THL

11. 16 #% F1o20
(TM-5000 7Z)
Fig. 11.16 Digital recording equipment.

FEGRUTE

11 WEEs X UEE AR

R 11. 17 o-Fauvh-2
Fig. 11,17 Code converter.

11. 18 #R suA-3
SEEE
Fig. 11.18 Marine weather
telemeter receiver.

165






ELTWw32S, AREYL 0 EEZCS)EEE, REEH BEETHIS
ICEIA LIRS 2 DT B,

FEES) I ss—HUA TR s/s—FISE s/s
BEPEREJ1  FALE s/s (HRR)

BHPEEE 1 RS 1s/s—IGlE ofs

E o # RS s/s—HEP sfs

E A LTnE PC-4 AM JF3EE 1348 1,000 mm i< 145
FHERAE LTS, LiLi—a kX UBEA, Ty vl
A L7 300mm & #a2% (B) the bl & L, L TFHED 2
Ao 1P % po k3 2 o &k 2% 2,300 mm & %4 5 HE
B Teh, ERCHHEFITH S,

R B X B R, WMBARASICTE D, FaEBMERY
WEERID, BECTOEETS L L Vi, HEENYRAD RS
T2 X5 cEMIBRECHEENT D, T LR LAY
b7 L ZEFERIB DM BETC b S W T, AR 0~40°C o
TP CRBICHE AT 2 C e AT E B,

B ARMSERKRDEBYTH D,

75 K WA
RIRTEE LA — 5dBm

TR +37 dBm

) i A 7 ms

W4 e DC—24V §925A

Bt B DC—24V 15 A

9. EHELRHIHEE
9.1 ERBRTEE

PERDERFFHBEURL, FRLTEDD L b IC, Hix
CRFBEE L D HCREEE D (RI-6ERIEREE ) #FH%
AL L .

RI-6TE bR 2 Sl 1R

EREHR EREM Yro)wo K
fRREHEE 50 i, 200 fi- W ATHE
Bl 2EBE. Ry, BBEEE A

EEERE (b) =
Bl 11.21 3@ &8 % §&

Fig. 11.21 Supervisory equipment.

11, @S s X UEEIERBER

|

(a)

AR 15 X5 700 30 X3

(R 49 0.9 B/15 L (50 i 1T)

MEAT S X U

T L BA

T W DC2AV () F U
AC 100/200 V

% il

COEBOFRBIRD LB TH B,

(1) #BHYVBIEER LD TEL, L b B 5H
.

(2) BHEOEEESEN.

(3) EERHEEOCWMAIELTHS.

(4) 7B 15 BHzoffifiicc®, LadRMEr-F %
BT mERAR .

(5) EhEEPEFATED,

T OIBREAUEIROTERE (A, 8) % la R o5,
AT ATY @, fEERHC X b 15 BN CRETRE L Ao TR D,
T OANPERC X 0 BEAERBCERASL b, BT
PR T 5. R VISHICHE 2 Cor ¥ 527 NRZ
BRAERNTWS, W R 2 EERIES OBREELfF b,
PR, HA cdz HSOHEKRIEL v, 3, RREE
REGEROVEREC A b bT, FiIC—ETH 5, HETZE
R sows HREFFA LTV 30T, [REHREOEFT, 0
s GBI ORCHMCTAZLS, R BET IR L
TEELTVnS k0, 0K cBERE 2L LTEREET 5.
AHAER D 16 BMA-cElimae Az e L, AESINO B i
Bz O AHRHRBEORHTE L, BHCEECEL L2
BLTH3, MAREE T 1a S8 GHERE) T, 20
YR 2 EEERE N CRBREHEYET 20T, SHOEHE
EEEEEOTRICKH L, ZOEMEHREET 2 b0 LfifFEh s,

9.2 EEFAEGERHNEHEE

BAREOSBULOTRIC X b ZEHT A KA g3 77 B
HIBSEE 2 5%, REBE L NITEERPNC 3 Ao BEMA, 5l
5 HBIIEENRGC 2 fop BERRWERTH 5.

H: EE

AR 200 #i—

HFEHK g TR

HERYE 10-%5 1 |-

R B 1004 (oK)
il 80 4 (oK)
o 36 B (k)

=R FE 0.335 /10
i 0.5 Fb

AR T ek g X UNEEE AR

Z %L RS WE ACL5LV
) DC140 V0.1 A (N
HEH5  DC140V5A (20 mS o+ )

TiEE L UZEE) DC 90 V~140 V Jeksih
BEEE 200 #—, FS HRX
za 600 x 350 x 2,300
FEHEHEEER O LEOFRTEY, BRIk
SHCEEEAHET LB ZT 25 b0 TtH 5. Lar-> TER
167






11. 27 #BFEH Lo Futdaunas
Fig. 11.27 Television camera set on a fire tower.

11. 28 HBHSEMEER sutvay SR
Fig. 11.28 Television monitor at fire station.
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Fig. 12.16 Digital input-output equipment.
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Fig. 13.1 Automatic recorder of train diagram.
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Fig. 13.2 Schematic diagram of automatic train recorder.
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Fig. 13.3 Systems of automatic train position recorder.
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Instrumentation

To cope with the recent trend of industrial plants and scientific research facilities becoming quite complicated and lof arge

scale, the role of instrumentation has become important in order to plan and to design whole plant.

Elevation of the

technological level of the concept can only be attained by the provision of excellent measuring instruments. Though a good

number of devices for measurement are found in the market and under development, there still remain numerous problems

calling for improvement when considered from the standpoint of advanced automatized plant.

The Division of Instrumentation in the Company has been devoted in the improvement of existing products to meet the

demands, development of their application in diverse fields and study on new manufactures based on unconventional principles.

The following is a review on the achievement by the Division in the year 1966.
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Fig. 14.1 Type YS-10F AC
ammeter with a red
index.
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Fig. 15,11 Stabilized power supply
for spectrometer magnets.

15. 12 50cm 22 ~—3 §i 280 oA—2
Fig. 15.12 50 cm-radius iron-free Beta-ray
spectrometer.
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® 15. 13 75cm 280> A—z
Fig. 15.13 Analyzing chamber of 75 cm-radius iron-free
beta-ray spectrometer.
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luminaires, cord pendant type fixtures and parabolight fixtures were added to the standard products.

With the progress of regular construction of the road, semi-cut-off type highway luminaires were developed and also lumi-

naires with public nuisance prevention were completed.
lamp luminaires for

completed.

gymnasiums were delivered to respective customers.

Xenon luminaires 16 kW for the installation at a station front and iodine

Also luminaires fixtures with air conditioners were

Aside from the above, a good number of lighting installations were made and supplied to offices, factories and civil engi-

neering work authorities.
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I57w 1 FV-1481 o FEETAE 2qu F
Fig. 16.6 Dripproof type bra- FF-5191
cket TFV-1481 for Fig. 16.7 FIF-5191 noiseless
1-10 W lamp. fluorescent  study
lamp 15W,

X 16. 10 16LkW Ft o T
Fig. 16.10 Lighting equipment
utilizing one 16 kW
xenon lamp.

X 16. 11 16kW $t o £TH oo b
o-Liwo 2

Fig. 16,11 Control box for 16 kW
xenon lamp.
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Fig. 16.8 FM-212 crime preven- 317
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fluorescent lamp. mercury lamp.

5 16. 12 A0WSAHZM [ 16 13 ABILA v

>—F ERET (HP-

320) 200~400 W

AKER 53 (88
AL )

Fig. 16.13 Street light (HP-

320) using 200~400

W mercury lamp with

a shielding hood for

preventing public nui-

JEE R
Fig. 16,12 Air conditioning
luminaire 8-40 W.
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public nuisance prevention at
residence site.
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Fig. 16.50 Suzuka Circuit relreshment Fig. 16.51 Tokorozawa Automobile
room. Training School.
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Fig. 14.9 Suzuka Circuit Paddock
underground road.
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In the classification of air conditioners, window mount models, type RG-08, and type RG-10 R were provided with germi-

cide lamps, while floor mount and separate design, type GA-10 R, in which cool air jets and refrigerating parts fitted separa-

tely were placed on the market. They were for producing cool breeze similar to that in the high land even in midsummer.

Body warmers, the home Kotatsu, were developed with a tri-coil infrared-ray lamp and a large frame to accommodate

many people. Others were type NH-461 R with remote control to adjust the temperature from outside the set.

blankets, type SE-323, 105 W, were manufactured with the commondity tax exempted, anticipating popular use.

Electric

Electric

cleaners on the sale were called Spac, type HC-300, 350 W. They were small sized, shoulder slung type weighing 1.8 kg and

welcomed by house wives. Motor driven hair sprayers, type MS-300 opened a new field in place of a aerosol model for the

sake of increased safety. Thus, home electrification took great strides and a good number of apparatus were put in use.

The Company will make further effort to study and develope more advanced products, to insure the qualities and to supply

safe, handy merchandize to homes.
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B 17.35 A-501 TLEIT 700
Fig. 17.35 Type A-501 auto-
matic iron.

17. 36 AS-601 ¢ z3-47fDv
Fig. 17.36 Type AS-601 steam
" iron.

17. 37 BA-451 IBESL 70v
Fig. 17.37 Type BA-451 electric
iron.

® 17.38 TP-62 s-1u502
Fig. 17.38 Type TP-62 line
press.

B 17.39 MZ-201 ¢ b
vIlwl
Fig. 17.39 Type MZ-201

pants presser.
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17. 46 E 66 M ARSI (fuFuvzwna)
Fig. 17.46 Type E 66 M ventilating fan “Kitchen Jetter”.

B 17.47 i
Fig. 17.47 Sketch for ventilating state.
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17. 48 E 68 H IBAKES (Dxwbo—F)
Fig. 17.48 Type EG68 H ventilating fan “Jet Food”
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Fig. 17.49 Sketch for ventilating state.

% 17.5 A Gzt i

®E BMumm . WAELN HEN K OB OE &
V) (c/s) | . (W) (pm)  (m*/min) (ke)
2 25 2,530 8.6
50
i 23 2,050 6.5
100 8.5
2 30 2,650 9.0
60 —
i 25 1,870 6.0

e LR N AR R Lol

233






17. 52 RG-10RE p—s5-3 St
Fig. 17.52 Type RG-10R room
air conditioner. T

Fig. 17.53 Type GA-10R room air conditioner.

17. 53 GA-10RB p—69-5

= 5[ 17. 54 [WATTATEERRAD KS-15
Fig. 17.54 Type KS-15 A air clea-
ner.
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17. 58 SE-323 JWEX
EBEvin

Fig. 17.58 Type SE-323
electric blanket.

B 17.59 4trok
Fig. 17.59 Dia ket.

E 17. 60 P-451 22 7ouh
F]g 17.60 Type P-451 ele-
ctric bedwarmer.
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17. 61 RH-302 3z
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Fig. 17.61 Type RH-
302 electric
stove.
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Fig. 17.62 Type RH-1206
electric stove.

17. 63 FH-1501 JWES 21—
Fig. 17.63 FH-1501 electric stove.
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Fig. 17.65 Type KB-120
kerosene heater.
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Type KA-105
lierosene heater.
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R 17. 68 JM-860 Ji% Pa—zzF4
Fig. 17.68 Type JM-860 juice blender,
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17. 69 HD-700 & A7 5P
17.69 TFig. Type HD-700 hair drier.

17. 70 HD-610 % A7 F51F
Fig. 17.70 Type HD-610 hair drier.
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Electron Tubes and
Semiconductor Devices

From the spring in 1966 demand on electronic components increased markedly. Expansion of the production was made
on almost all kinds of electron tubes and semiconductor devices, but continuous work literally made day and night could hardly
catch up with the requirements. Compared with the severe depression in the year before last, it was unimaginable outgrowth
of business. To cope with the vigorous demand, the Company made utmost effort in the production. Nevertheless, the develop-
ment of new products was kept assiduously on the other hand so as to provide for new demand which may come in by tech-
nological transision of the electronics.

In the field of electron tubes, reinforcement of arc welding equipment in the automaobile and aircraft industry brought about
brisk demand on various kinds of ignitrons of which the Company in proud. Vacuum switches entered into the stage of prac-
tical operation with production of those having continuous ratings of 200~300 A developed by unique technic of Mitsubishi.

Research and development went on with an aim of manufacturing products of much higher voltages and capacities. Success
was achieved in the development of S band wide band pulse klystrons having the band width above 100 Mc and peak output
above 5 MW. Simultaneously mush type cathodes were developed by a peculiar method of the Company to aim at longer
life of klystrons. Shell-bond type reinforced TV picture tubes were began to be mass-produced in diverse kinds covering types
12, 16 and 19. Color picture tubes were improved of their brightness and color tone by the use of graded hole type shadow
masks and phosphor containing rare earth elements. Receiving tubes developed were those for exclusive use on color TV as
main products.

Multiplier photo tubes made public were PM 50 of 10 step multiplication with the head window type sensitive to the
region of red and near infrared rays.

In the field of semiconductors which are ever expanding their application, those developed were silicon rectifier diodes of
high reverse voltage with a current capacity 300 A and PRV 3,000V, named SR 300C, and also CR 250B and CR 150 B
thyristors of comnpression bonded encapsulation and center gate construction. Particular developments responding to the users’
requirements as the fruit of pains taking efforts were rectifier stacks, which are on the threshold of high demand because of
their provision as diversified standards. To meet the desire of silicon-transistorization of the TV, radio and stereo, a number
of new models of silicon transistors good for VHF and UHF for small signal use were worked out in the style of inexpensive
epoxy mould. Also for use in mobile radio equipment of automobiles, a series of silicon transistors operating at 13.5V power
of source were began to be sold in the market. MOS type field effect transistors for high frequency use were recognized in
the circles as worthy of the Companys’ pride.

Vacuum deposited thin film transistor using CdS or CdSe were successfully turned to steady characteristics and long life.
In the division of diodes, principal developments were varactor diodes of several kinds. Of them, the diffusion alloy type MVE
605 was designed for UHF, and the MVE 6202 for C band. Also step recovery diodes were developed for the purpose of more
effective operation when used for frequency multiplication.

High Q varicaps were expected to be on big demand as radio equipment carried on vehicles. Type MI 7001 high frequency
control diodes were developed to handle large electric power by improving the efficiency of switching diodes for contactless
change over.

Hyper abrupt variable capacitance diodes were improved by far of their characteristics through the employment of the
epitaxial method and stability in production also resulted in. ~ Successful production of GaAs varactor diodes having cutoff
frequencies above 300 Gc was regarded as an outcome of the Companys’ technology and the products were ranked among the
highest kind in the world, being second to none in the home market.

About the semiconductor integrated circuits on whch sharp increase in demand was expected in future, productive facilities

were entirely renewed to enter into quantity production. The article falling under the above category were in the M 300 series
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Materials

In the section of materials, much effort was exerted under continued severe depression for the improvement of production
methods by cutting down the costs and elevating the quality. Together with the activity development and study of new pro-
ducts were carrid on so as to achieve a large number of good results in 1966. The following are brief description of them.

In the field of insulating materials, two years elapsed since the commencement of sales on insulating paints outside the
company. Doryl varnish, a new class H product, no-solvent epoxy varnish applicable to Diaepoxy insulation stated later, and
other numerous kinds of varnishes were developed, amounting fifty kinds in total. They were employed both inside and outside
of the concern with good reputation. Two kinds of laminates made from Doryl resin with glass fiber filler were put into pra-
ctical use in quantities for insulation hoards of dry type transformers, wedges in rotating machines and the like to demonstrate
their features.

In the newly evolved insulation system, Diaepoxy insulation stood out for use with high voltage large capacity rotating
machines. [t was proved by a functional evaluation test that this insulation was far superior to ordinary class B insulation.
Even in this testing method, active study was kept on to bring into reality the testing equipment, which made it possible to
have quick, exact evaluation. Also in the point of corrosionproof insulation, many useful materials were made available.

In magnetic materials ferrite was developed for use with microwaves and videotapes. It was also investigated for other
applications activity logical method of producing cores of numerous kinds for use on TV were examined. Core memories of
desk electronic computers were also explored.

In the realm of metallic magnetic materials, Mo Permaloy was extensively employed for leakage alarms. Various cores
ranging from class 100 A to 1,000 A placed on a mass production arrangement were not to be overlooked.

Including the foregoing magnetic materials, metallic materials were produced in the Sagami Works, where renovation washed
was pushed through with stress laid on the establishment and rationalization of basic technology. As one of the embodiement,
a quadruplex horizontal continuous casting arrangement was set up and used for the production of nickel silver and phosphor
bronze wire material. In putting the arrangement into actual mass production scale, much difficulty was experienced, hut pro-
duction of sound ingots, capability of drawing out the ingot at any desired length and improvement of the yield were achieved
as a result. It would be out of the question that, this installation, together with the longitudinal constinuous casting equipment
of nickel silver plate ingots completed made the preceding year, helped strengthen the foundation of the factory. As products
made available in quantities, seal alloy Fe-Ni wire for reed relays, many kinds of odd shaped wires for connectors and the like
were counted in.

As for bimetals, those comprising three sheet metals of low resistance were produced. This kind of bimetals were only
produced by Mitsubishi among home manufacturers. The inside piece of the bimetal is copper chrome alloy of mucher high
heat resistance than any of foreign products. With this feature they are anticipated to contribute to the industrial world where
distributors and circuit breakers are essential tools. Production of copper chrome electrodes for welding was given special emphasis.
Especially investigation was made on the processing system suited for small tip materials. It was successful in obtaining products
of good characteristics.

Beryllium copper alloy is the one in which the company cherished much interest as one of spring materials. Based on
fundamental studies on a wide range of problems, for example the effect of Be on the product in which Be ranges from 1.7 to
2.4 9% and also the effect of other additives, strenuous efforts were made in the development of the products. As one of suc-
cessful products, class 3 beryllium copper wire (Be 0.5 %) was manufactured in quantities.

Also 165 alloy mill-hard materials came through the stage of basic study and were about to be in regular production.

In the field of chemical products, business prospered unprecedentedly last year. It is worth while mentioning that as the
fruit of untiring effort in these years class A and B inflatable liferafts were produced in quantities to meet brisk demands. In
addition, four units of perfect spherical stiff radoms were supplied to the Weather Bureau in Japan. Alse inflable chutes, the

company’s unique products, were equipped to the ferry steamers of the Japanese National Railways. For passenger boats use,
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Fig. 19.3 Functional evaluation test equ)pment of motor
insulation systems.
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