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Present Status of Research

Research Laboratory  Katsumi ISHIGURO
Standard Products Engineering Laboratory  Keisuke OBARA

Research is a step to bring success and prosperity to productive industry, but it needs patience and untiring effort on the
part of researchers, who must keep drudging a rocky path of unknown. It is no exaggeration to say that a manufacturing
company’s future rests on the shoulders of the researchers. Mitsubishi research laboratories involve the main institute belonging
to the head office and those operated by each enterprise department. They are in perfect unison to make exhaustive study on
given subjects of investigation. Their divisions cover heavy electric apparatus, communication and high frequency equipment,
neuclear power apparatus, measuring instruments and control apparatus, electric computers, electron tubes, semi-conductors, machine
constitution, materials and merchandise. To carry out the study on the abovementioned subjects, it needs tremendous facilities

and personnel. Based on experience of about a quarter century Mitsubishi research activities are kept going on steadily.
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Neutron diffractometers for Nippon Telegraph and
Telephone Public Corporation and The University

of Tokyo.
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Predicting the Breakdown Voltage of Generator

Research Laboratory

Windings from Direct Current Tests

Jingo Hara - Shoji Hirabayashi

Many attempts have been made to predict the insulation breakdown voltage of generator windings from the voltage

characteristics of insulation resistance, but nothing has been successful so far to find a method good enough for practical purposes.

Thirty nine cases of DC breakdown tests made in the field have been analyzed, and it has been recognized that characteristic

curves of DC gurrent vs DC voltage of generators coincide well with on electric conduction theory of solid insulation. Through

a graphical representation of the insulation resistance characteristic by a relation of log R vs »~/V (where R is insulation re-

sistance and V test voltage), it has been clarified that the predicting the breakdown voltage is possible for practical purposes.
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Applications of Silicon Controlled Rectifiers

Research Laboratory

Hisao OKA - Syuzo BANDO - Seiichi OSHIMA

As a new control element for electric power a silicon controlled rectifier has bheen developed and come in a stage of quantity

production recently. This paper makes a report on experiments conducted at Mitsubishi Research Laboratory about considerations

needed for operation and also practical applications, of which static switches particularly making use of the excellent control

characteristics of the silicon controlled rectifier together with other similar examples of speed control of DC motors and static

investers are dealt with.
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Duplexer Using A Fast Ferrite Switch

Takashi KITSUREGAWA - Shojiro NAKAHARA
Teruo KONDO

A duplexer using a ferrite switch and a circulator has been studied and developed specially to improve near range detectability

of the radar. First, to quicken the rise and fall time of a switch experiments have been conducted with a thin well waveguide,

and as a result a fast ferrite switch having a change-over time of less than 0.5 us has been made available. In the test of this

article is further described new circuitry for a duplexer with which isolation to the same degree as that of TR tubes is to be

secured. The experimental results on this also have been reported herein.
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Phase Characteristics of Parametric Amplifiers

Research Laboratory

Takashi Kitsuregawa -PGyoshiShkahata

For the parametric amplifiers used for the monopulse radar or the multi-channel communication equipment, the phase

characteristic is one of important matters. This paper deals with the discussions on the phase of the parametric amplifier,

clarifying the method of designing them to be operated in such a manner that two or more of them are run in parallel so as

to keep the mutual phase fluctuation small.

have an excellent phase characteristic.

The article also touches up that the broad band parametric amplifier is proved to
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300keV Cockcroft-Walton type Neutron Generator
Mitsubishi Atomic Power Industries, Incorporated. Research Laboratory Shigeyoshi OGURA - Tatsuo KONDO
Kimihiko HAYATA - Masahiro MUKAE
Mitsubishi Atomic Power Industries, Incorporated. Iltami Branch Gen IMAMURA - Hyota FUJITA
Koichi INOUE - Yasuhiro YOKOTA
Mitsupishi Electric Manufacturing Co. Research Labhoratory Masayuki GOTO - Toshimitsu AKIBA
Akio NAGAI

The machine reported herein is a Cockcroft Walton type particle accelerator designed and manufactured as a neutron
source for the subcritical facility with a light-water moderator. It is installed in the Engineering and Research Laboratory of
Mitsubishi Atomic Power Industries, Incorporated. The design features of this machine cover: the maximum accelerating voltage
of 300kV, the neutron yield of more than 10¥n/s with pulsed operations at either a light-water moderator or a graphite
pedestal by means of D-D and D-T reactions. Experimental results obtained up-to-date have revealed that the maximum

accelerating voltage is 350 kV and the neutron yield has a potentiality of more than 10 n/s.
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Fig. 3.3 Circuit diagram of high voltage generator.
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A Helium Cryostat

Katsuhiro AKASH! « Osamu OGINO - Noriharu KANTO

Liquid helium is indispensable to conduct experiments at a temperature range close to the absolute zero degree. But to

have an appapatus to liquefy the helium gas is by no means an easy matter. Recently Mitsubishi has completed in its laboratory

the first mechanical helium liquefier in Japan. This article gives descriptions of its working principle, an operating cycle and

design features together with the outlines of construction and the function of major components and auxiliaries. From experi-

ments with this device, it has been verified that very safe and reliable operations are made available and performance expected

in the design is secured with relative ease.
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#, v, PLIvEOME A OGERILO B TS 2 L 23
TE, UM o31A239F £ LT 2K 7225 300°K % TOJR-
BERBOEBCFEL 5 52 LY, %< OIEH EORRRHK
2T\ 5.

S, FEEREEE S OGNSR0 RBK I Y, WIS &
LTEREBL TP L TFETH DD, % ORISR U
TR O OEEFEIT e & O IE BRI L 2 R BB R
THBICH DO THE Hibw bR EIRCE r b E
2T\ 5.

BB T OBEBEOBIEC ST » THEBNIEIG % G - 7o
FTEk FEIR O BHRBALIC R LB A BT 5.

E Z X B

(1) Kamerlingh Onnes, Proc. Roy. Acad., Amsterdom 11,
168, (1908).

(2) R. Pictet, C.R. Acad. Sci. Paris, 114, 1245, (1892).

(3) J. Dewar, Phil. Mag., 39, 298, (1895).

(4) J.G. Daunt and K. Mendelssohn, J. Sci. Instrum., 25,
318, (1948).

(5) P. Kapitza, Proc. Roy. Soc., A, 147, 189, (1934).

(6) F.E. Simon, Physica, 4, 879, (1937).

(7) W. Meissner, Verh. Dtsch. Phys. Ges., (3) 21, (1940).

(8) R.B. Jacobs and S.C. Collins, J. Appl. Phys. 11, 491,
(1940).

=ZEEHE - Vol 36 - No. 7 - 1962




UDC 539.107 : 621.384.6

ZREIAvI a7 eI b RmESR (CW-H0D

HL OAE* . EAHED
ST LTI B ok e & 'Y

i e

A High Frequency Cockcroft-Walton type Accelerator (CW-50I)

Hiroshima University Norio RYU « Hiromi HASAI
Mitsubishi Electric Manufacturing Co. Research Laboratory Atsushi FUJINAGA - Mitsugu NAKAMURA

A 600KV accelerator constructed for the University of Hiroshima is of a ten-stage Coclcroft-Walton type, operated at a high

frequency of about 50 kilo cycles. To this machine is provided a rectifier tube 1K95 with a very small filament heating power

which is fed from a magneto generator. For the elevation of the efficiency of the output voltage, the tenth stage is terminated

by an inductive load. The ion source is of a radio-frequency type; its power is supplied by a 600 watt magneto generaior

installed in the upper high voltage terminals. The accelerator is designed for a neutron source made available by D-D or D-T

reactions.
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Fig. 2.2 The ratios of the voltages accross each rectifier to
the input voltages are shown by the full line curve as a
function of stages. /\ shows the direct voltage at each stage
obtained experimentally. Experimental results shown are
normalized to twice the peak input voltage.
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Fig. 2.3 The full line shows the ratios of the voltage across
each rectifier to the input voltages. (O and A are the ex-
perimental values which are the direct voltage of each stage
and normalized also to twice the input peak. The experi-
mental conditions are shown in the figure.

ZZEEHE - Vol 36 . No. 7 . 1962




MOTOR

1

14W GENERATORS DRIVINC

GENERATOR

TOWER

750

1,050

/ACCELIEZRA'I‘I(J;\{ {TUBE TOWER
f |

(=3
(=3
>

/RECTI FIER TOWER

ION SOURCE POWER
SUPPLY & GAS
INLET SYSTEM

ACCELERATION
TUBE

e AT 600W GENERATOR RECTIFIER
GENERATOR RECTIFIET _TUBE
'LI'O\\"ER TOWER TOWER
| / / 10N SOURCE
- I FL
H
H
) h
¢ - = )
IR . =, FOCUSING LENS SYSTEM
1
- 4
N S
== -
T T T 7
T o | Qi A i |
s s S |
) (T i ot
- - =] %_ ¥ — xz 2
E S RN i 1T L%‘ B A ,é o1 ﬁ ‘-‘L%
> e S { ¢ I I I
o )i 1 A 4 _c%r—_;_w 7= _L%!T zZ
p By — L g i i 2
15 R ] o 2
p i I I <
) T TL %?—.—xf#—
T A i
) T T : &
) S  — s S
) S — z
it A &
8 R =
- T %
GL
600W GENERATOR DRIVING MOTOR
| ot >
=& 30°5 N
[pli==t K N
2 R g MAIN VALVE
8 - ~ X LR
»»)_v_‘ /
:\r'_ Er,.g / T X!
:LDB ) X N/
g : ! .
B 3.1 R 2z L Font.
Fig. 3.1 General view of the Cockeroft-Walton type accelerator. &) g )
O T L.
jus) A > |
s =3 | ;
O AL ] o
- | 1 m o
% :: ' i CLD
o Q L E>:D*
(i:) © g — -
>~
> — 1 ne
[‘ £l 1 %g
: I So
- i 1 ! Mo
(885) 47

EA 257207t - ow bo HINEER (CW-50D) - 5% « ZEfE3F « K - hi




OFLERE, COfiEH 25 mwF YREIR, CL5d0LE
2D, DD, DEDXTHLIIND X 5 CEHEEAR Ly
OBWAHRES.

Lb‘——:;ga;ycoth(’yl\’)/{l +1C%coth('yN)}

I, C AV oy OEEARTHD. LI AN, ERT
Bonck S wkE { tudoava 2D L5 FERIZE o 5K h
S IR D T, i UiET] dvfuy © Q {EIBIEL
TEERTo o fehh CRAIFFIRPNETER LS 2 I 2
SEEAEL. QMERFEHAL L avFuy KW T 50ke T
140 TH2 LFHMEENI LD THo7eh, HEHK JvFvy LT
HHEVRTELMETCHHOT, ZOHEERIFFTELLL
HDTH 5.

2.3 CAHICRLEE TR 0mH oiFlaRo L 2,
FRMRLIDAE BT LAFEINTVBH, SHITEHERN
BB THREARPRRERAGE I 2 % Hbb L Th5. &
MR LT, AL LTD fudogur BT L FEAR O 15
FOEBEO FHELDHNIHECEILTLES. £2C b
hIIEC X D EIN B DBEESERS B X 5 1
vaoaua Ly w1,

3. B &

T DI 7 OIS T, INEEE, BRSE SIURE
BEOZ S0 bich, IEFEEOTIR, WTeEsE fuJ %,
=Koy b T EPRROTENRTEY, ZnbEF3 I ERT I
VRS RRENC L 5 T 5. EBIEEE O I AR ERH
R b, HEEOHERT X D TRCOBEIERIZIETE 5.

31 InEEE

I T B R A T s\ TR L 72 Aue 552 T
HECOORBSD AL 0T, SBERT, MEERL o
A= BEBREMES A1o 2 FHVWERE L 7o0d0 b TESELE
Y0THS5. BEMEE S0mm ¢, ZEFTHERTBDOT 07
T LW X BABEBER e =3 2B/ LieoFie. o in
HEIIE X 400mm Do 24, 450mm D D 2 AKX FELER
4 1,700mm Thb. KIEE OO FIMAIIAE 440 mme
D -3 BOF IR I T B ER OB {L R R - .

OB ERINEE O FMTIIEHE Lo R XU (A0 |
BRI biv T 5.

14 REABEREEER X 5 Finkelstein RO®RRAL, #HE
Lol R LMEEI L &, br- P s 300 mm DOAZEIRY 0.5
mm¢ DERFFHEET D L5 TR I T2, LRBFY O IE
FRIFECARED Lol 2 E 2 b, WRLFERDITLAE LR
W EEN, Jwoooob oW by TEIEEEOINEE & LTI Bl
DH O L. L, IEEECE L TRMERNTLIREN
BEA LT BRIZE~EDORERY 2ol KHERTH LV IF
HEfE-Tw5.

IS L OBEBITRBACL, (A4v B0 30 f5894 - Y
-2, {1y WRABBERESENEMA I TH Y. KE 2,560 mm
DEERIR 5 TB. /35096 - V-0 WL A5z T, 40W T 20
ce/h DIKFEFE R NERE A2 20T 2 L23CE, ORI
BEIRELD 251400 L EERFL CTEEOHECELTS & &
WTED. (v RHAERERERIT B 20 Me, EREHS

IS0W T, SMLwoafisa O Ass—~NIBEREETE LB L
T 5b.

48 (886)

3.2 EERBE

JVFUY & i bov BIEE Y EAER, BERRAREETS b
DT, JvFvd KL A1y Bk ovsoy AGTR D, A
JvFot LEIM dvFuy BERERETCHEZERD 1, D
M 2vFuy ORI 74 tov BIHER 055 KRG b

107V EFBOZEHRME D2 0.01 uF DBERED S DA,
filx3 =T 0.005 uF DFFED S DER . & O EREILZE
S THBREE 100kV 04 0T, 1 HOKE X 3EX 150 mm,
1o DHE 340 mme T, ZThEND JvFuy OFRERITSIC
VAR 440 mme D 2—3 DT BRTWA. 2D avFuy 1048
L ERC D O 2 H TN cvsoy CHEEM dotuy 2T
Bt 5.

B r3bov 1K RV io. ZOBER BRI FRDO X
57bOTHD. -0 MMHEE 95kV, £—» Bif 30 mA Hi,
PAEMBEE 35V, MemBER 40A €, BEMRL CHEHA
THHDTHHH, ERFTHEKEL THEATE S L8MHENDD
NRDT, b ESHRTER L. UL, SMEmE )-f
B, EEEM - F BoFERCIIERREE Y v Tiiinbin &,
0¥ OFd, BBRBEEOFRRLELREINNDE. OERE
DF HIFFR DO —DMREMEVE N 14 W TEHhDTMX L,
HERS SmA BELLECRSZLNTE, D TUNE
THBHZ L Th5.

AR, EIEA vFoy O B NI O BB EEE S
HHNTED, WCIIKRFEECREKED Azafor BIOEED
AT B, A3996 - V-0 B 2514w, (Av i Jo-7 B, B
AERFERHEREAEENTEDY, Inbil trove-a itk
DEKE) S D SRDOMHFEIBC L D 2514wy ZINEL CTHIERE
BELHENTES.

3.3 REHE

BT ra oy 1K DEINEBHBRRDO D ORARE
B, ZEEF2020 0 20 52, (Av HHBERD D DMATER,
=2 F2028 ¢ 1 Sk chthiG L Baw il Lt o
T, #MEF 800 mme, B X# 2,550 mm Th 5.

=2 F-2029 ¢, 3 XUt F-2028 A FEREEORHEER 3.2
DELELoT, F2029 THJ 14 W (35V, 4A), F-2028 ¢
i1 B00W (100V, 6A) &, Wi @&k h “EEERc
EEINTED 3400 rpm DEEEERYT 5.

14W o F-2029 JHREAFEERD BEE FIBRRc e EE

3,400rpm

F ~2028:
R |

——
e ——
—

100, —————— 140
T e
s F -2029 %
£ =
] -13.0 o,
v v
F— 50} 120
2028 2029
410

: 1 L L

o) l 2 3 4 5 6
aEER (A)

3.2 BEOFEEBEORHE

Fig. 3.2 Characteristic curves of magneto generators.

=W - Vol. 36 « No. 7 » 1962




AR, EETREFINCHE X URCER2 0 bihvich o 2 Hnrb
o Tew%. EEFR2UOEIERIIMFRELN 100 mm THHD
T, TORAERERII L CCRBRLT, ESREAERIC TRV
LI REEIENTWS. (du A 600 W RIARERI DA
ABBEBEBORTCET ST, BEM &L 5270w
hwBud BRWTERIL .

34 BE R

I OHES AT 5 BERLTE B RHEAEM L, &
SF, EEREFA ISl BAABRIEOED L5 7b DT
H5.

DNEAE-200 AR 200 O F5A7AR « 595200 AEE iR
B R S-FHEIN Ao~ A RS, OEIICIn - T h BfF
T RTCFEEHTH DA, OREOIMEERDOFOBRIEITENS
RTOAE L 7o v, B2 1r=28 [G-305A MRk Esr & =2
TG-R1 ¥ #—z2a HZEI2HAVWTED, MEBOERS (14
BHAFEHLTWA & &) € 1x10-5 Torr AT, Ay B A
L& & 2%x10-8 Torr BETH 5. FEEILBHEEE 1
BHLAE LS. FS4742  P5wd O X 2 HESOEHE
ZEANDBRALL, WHRER bswd OBAERL TSV &
5 Rz 7.

3.5 ERKER

bhbhd Jwoondt - oty HINESET 500 kA D 14U
Hid 600KV WhE Lok EF OB 300 W w3 &in 2, &
BEERE L CIEkosmEEEE LT, 3kW oot ok
BT

ZEIRRFI ALY 50 ke ¢, AMTHF & AR OB EEEThT £19%
BTFeL, HAEER 3KV ¥ L, OB I
WEZDHLENTEDL LI L HAREDALEX 2511+ 2
P GBI E A AT Lt 10 0FFER 775 & 5 w i
L7, ZORERI—BOEERSE: UTERIT5 07T,
FEiREE £ OO BVWHHREASE b vie s 5 fafed, RERROMD
73 PHEFEED oy T HE LT RO BIR BRI A
iz,

3.6 # & %

T B A B LR I AV IR D & D D i 2 7o B
edor Ui, TOHENIOEEOHEEREY % - TEHLT
WA EBbRhS Tibhb

(1) +#Av RABRE D OEFIRIE tuey BT

(2) 7FEHEE s IG-305A B

BB 292200 « o bo TEINERE (CW-B0I) « 45 » ZEMI « ok « P

(3) %—z22 HZEF TG-RL
(4) Fud RO 21 wF
(5) & REERHEE
(6) WARBEED 2 vr
(7) 140 BWHA A2
(8) IMEEBEEM A-2
(9) MRER -
TREMLTETED, BIFE I ATHEREBETAZ LHATES.

4 & B

MEBER 600kV FCHITFH T LA TEXRA, BEREIN
T 5 L) RESHTHHOHL CTrLWHE TGRS &M X - T
EHFE AR HETD. BEOE V1L 600kV FTHTFS
LMD, 20T OFREREOENLEEETH D A%, 200 7y
L 400kV ¥ CTCHIIEE MBI EER t-6 285 2 LA
TX5.

A B 500 pA BEEIRH 4 2 LIXATHETH 525, BlIfED
S P UR UWIZDA « 21y (FIF94 « 2a—Fo b) BRE LI TE
AL TWBEDT 100 A FCTHALTVWAS. BIKFE 14y 22
D a—Hub CRHEHL-EX 20 7oL 30pA 0 X 109 7oL
10¥ n/s DT OREMFEID LI TN B,

TR L O EIRAYE BT 14 Bt d 0.5 mA ¥ TH
h5BID Jwro07t « o by BINERLE TS O IE
HRIAEEREEER T 0 L Bbhs. bhibhoBafic0
FHH CEBROBRMGEROMELTENCATIR S 2B TEh o7
2, DEOHEAINLIOWTIRERL -V EEZ T 5.

#hw, #Eh B SWIRH S I TR 7o DTSR RT A ER
BIUeE /AATHAREE, RIENERERREHRE, LI
Fi, ZHERTHTESHITH S ERCFEOME 2R 7.

% £ X M
(1) J. Cockeroft, E. Walton: Proc. Roy. Soc., 129, 477

(1930)
(2) H. Greinacher: Z. fiir Physik, 4, 195 (1921)
(3) N. Ryu, H. Hasai, A. Fujinaga, G. Imamura, M. Nishi:
Memoirs of Faculty of Eng. Hiroshima Univ., 1,517 (1962)
(4) E. Everhart, P. Lorrain: Rev. Sci. Inst., 24, 221 (1953)
(5) &k, iy, b, BEk: T=2E®ESL 31, 468 (FF 32)
(6) &f, o T=ZERE, 36, 552, (Fg 37)
(7) A.T. Finkelstein: Rev. Sci. Inst., 11, 94, (1940)
(8) [k, #iE 48, BEM: CHRYE, 27, 422 (1958)

(887) 49




UDC 546. 221. 48/23 : 621. 785 : 621. 383

CdS-CdSe ElRM4EEERD EEERAE

ot

i 7wk g =*

=R E R &R

Photoconductive Properties of CdS-CdSe

Solid Solution Sintered Layers

Research Laboratory Sumiaki IBUKI - Michio YOSHIZAWA - Takeshi YASUKAWA

CdS and CdSe are well known, excellent photoconductive materials, though they differ in their characteristics. The wave-

length response is in the visible region with CdS, while it is in the near infrared region with CdSe.

The short response time

and large temperature sensitiveness characterizes CdSe, but they are other way round with CdS. It is often the case that long

response time and high temperature sensitiveness become obstacles to the use in the practical field. Experiments have been made

with a mixture of solid solution of CdS, CdSe in various mixing proportions for the purpose of obtaining materials having ap-

propriate response time and temperature sensitiveness; bringing results that: with increase the ratio of CdSe to CdS.

(1) The wavelength of peak response shifts continuously from 5,160 A to 7,300 A.

(2) The temperature stability becomes worse.

(3) The response time decreases.
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Silicon Controlled Rectifier
Research Laboratory  Junji SHIMIZU - Kazuhiko SUGIMOTO - Josuke NAKATA

Silicon controlled rectifiers CR5, CR20 and CR100 are respectively possessed of 5A, 20A and 100A allowable average forward
current and each with peak reverse voltage of exceeding 400V. Important characteristics of rectifiers to make good applications
to the industry are forward blocking voltage, peak reverse voltage, gate current to fire, power handling capability, turn-on time
and turn-off time. These characteristics have been measured with samples manufactured for trial. As the matters giving effect
to these various characteristics, the width of each layer of PNPN junction, impurity concentration and life time of minority carrier
are considered. The temperature dependency of forward blocking characteristic is largely affected by leakage current component
When this value is large, the blocking voltage tends to become lowering at high temperature. One of the features of these recti-
fiers is that they are fabricated by joint application of diffusion and alloying process. This method requires shallow and flat
alloyed junction in comparison with the double diffusion process. This is rather difficult from the technical viewpoint. But thus

completed apparatus, being free from deterioration of soldered parts, can be expected to have longer life and safe characteristics.
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Viscoelastic Properties and Glass Transition

Phenomena in Cross-linked Polymers

Kyoichi SHIBAYAMA

Research Laboratory

Study on polymers is now in the limelight and research of their properties and structure is carried on extensively.

Electrical

manufactures, prominent users of polymeric material, must try to understand their complicated properties and structural details.
Herein is described the effect of cross-linking density on the physical properties of polymers as a result of investigation. A

quantitative relationship is deduced between the cross-linking density and the glass temperature which determines the position of

temperature dispersion of viscoelastisity. As for the shape of dispersion a quantitative analysis is sugested. This makes it possible

to evaluate separately the temperature and frequency dependence of the viscoelastisity from a temperature dispersion curve derived

at a single frequency.
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Thermal Shock Test for Casting Resins

Research Laboratory

Teruo ANAYAMA - Hiroshi TERATANI

Superior characteristics of cast resin insulation are well known in the electrical and electronic industries.
serious factors limiting the use of casting resins is its tendency to crack with thermal shocks.
tance to evaluate the thermal shock resistance of the materials in application.

have been studied and a simple and effective testing process has been developed.

thermal shocks increased stepwise every three cycles.

However, one of
Accordingly, it is of vital impor-
Several methods of the evaluation for this purpose

It is to use a C-shaped insert and to impose

This paper describes the development of this method together with the test

procedure and the results on the specimens of various representative resin formulations.
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Behaviour of Manganese in Basic Magnesium Arsenate Phosphors

Teinosuke KANDA
Takuya HATA - Kenzo AWAZU

Kobe University

Research Laboratory

The manganese activated basic magnesium arsenate phosphorus has a deep red luminescence involving the spectrum of fine
structure under ultraviolet excitation. This luminescence depends on 3d3 electron transition of Mnf+; it is also known that green
luminescence by 3d’ electron transition of Mn2* appears under cathode ray excitation. A tetravalent manganese becomes a
bivalent manganese by a reducing treatment and increases green luminescence. But no luminescence and lower valency of man-
ganese exist in this process. These are the measurements of ESR, chemical analysis and optical characteristics, which state is
identical with that determined by short wave length ultraviolet irradiation. The green emission band of Mn2* is sifted by the
replacement with calcium ion and the red emission of Mn#+ disappears. But a case of replacement by beryllium ion gives the
lowest effect to these facts. The lithium ion improves the stability of ultraviolet irradiation. These are considered mainly effect
of a difference of ion radius and electron affinity on the crystaline field.

It is deduced that the bivalent manganese is easily substituted for magnesium ion in the axial field, but in case of the tetra-

valent manganese it is necessary to have cubic field constituted from ion radius which is nearly Mn+# ion radius.
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Fig. 6.1 Spectral-distribution curves of the cathode-lumines-
cence emission of 6-2MgO. xCaO-As,O5: Mn (0.016).
a: z=1 mole. b: 2 mole. c: 3 mole.
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Fig. 6.4 Reflection spectra of 6-zMgQ.zBeO-
AsyOy: Mn (0.016)

a: z=1 mole. b: 2 mole. c: 3 mole.
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Fig. 6.5 X-ray diffraction patterns of magnesium-arsenate phosphorus.
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Effect of Atmosphere on the Formation

Setagaya Works

; of Mn, Mg and MnMg-Ferrite

Sueo YAMAMORI

Research Laboratory Morihisa TAKEUCHI « Yasuo HASHIMOTO

The formation mechanism of Mn, Mg system ferrite for switching or high frequency use is rather complicated and sensitively

affected by sintering atmosphere. Study has been made to observe chemical reactions produced in the formation of ferrite from

an oxide mixture in air, in nitrogen and in vacuum. Atmospheric condition, especially oxygen gas pressure, has been found

giving strong effects on the formation of Mn-ferrite, but not so much on Mg-ferrite. In case of mixed MnMg-ferrite, the sensitivity

of manganese to oxygen gas pressure is found the main factor to change its formation mechanism.
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Fig. 3.1 High temperature X-ray and differential thermal
analysis of MnO heated in air.
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Fig. 3.2 High temperature X-ray and differential thermal
analysis of MnO heated in nitrogen.
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Fig. 3.3 High temperature X-ray analysis of MnO heated
in vacuum (10~4*mmHg).
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High temperature X—ray analysis
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Fig. 3.5 High temperature X-ray analysis of Fe,Q4 heated
in nitrogen.
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Fig. 3.6 High temperature X-ray analysis of Fe,Q; heated
in vacuum (10-*mmHg).
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Fig. 3.7 High temperature X-ray and differential thermal
analysis of MnO-+Fe,O; (1:1 mol) mixture heated in

air.
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High temperature X-ray analysis
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High Temperature X—ray analysis
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Fig. 3.11 High temperature X-ray and differential thermal
analysis of MgO+Fe,O, (1 : 1 mol) mixture heated in air.
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Fig. 8.12 High temperature X-ray and thermal differential
analysis of MgO+Fe,O; (1:1 mol) mixture heated in
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Fig. 3.13 High temperature X-ray analysis of MgO +Fe,O;
(1:1 mol) mixture heated in vacuum (10~4mm Hg).
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analysis of MnO+MgO-+Fe,O;3 mixture (1:1:2 mol)
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Low Cycle Fatigue Failure of Rotating Disk

Research Laboratory

Sachio MAEDA - Satoru HAGIHARA - Keishi KAWAMO

The burst of a rotating disk in electric apparatus at high speed rotation can be well explained by the average stress theory.

But it is afraid that, when subjected to the repetition of rotation and stop at such a high speed, the disk may burst at a lower

burst speed of rotation according to the average stress theory. On the other hand experiments are being made on the failure

of low cycle fatigue within such a number of cycles as 102~10% Under the circumstances, several kinds of studies have been

made to obtain the life of a high speed rotating disk. Test specimens used were made of silicon steel; by using them low cycle

fatigue strength has been sought and then the life of a model of rotating disk due to repetition has been estimated by an elasto-

plastic stress strain calculation.

rotation and stop at a high speed rotation.

Furthermore, failure of the model rotating disk has been investigated by experiments of repeating
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Fig. 3.4 Plastic strain vs cycles to failure.

E T
/f\ 0'12 «3208
x S a2 55
3 Fompo,  *09% AL X I3 2E
i °o°%x o -
I ~ ves
e E o uo .
IR RRAL] RIS [ W AR 1] TE )
10 10° 10° 10° 10°
BEZ TR L B

Flg 3. 5 Total strain
b ZITRO XS, B Az
Az MRIE & UL
Aé‘p+A8 R R (3_2)
R TEA A R ERR L cE Bl 30 Redubie, Thic L
FROLORIVEERT 099% OXKAEBELGZCdD, 3 8
CDOWTT o T {RERE & B TORR LEERZ K 3. 3 1R
4+
W eAz WRIB L PUEE CORELER & ORI, K340
L5 WHIREEH RO BT, IRITERBERICTT o1 SORREND
Wit cAz RIE L EE T, BRLER - oM
Nodpe,=0.13

Vs Cy cles to fa1h1re

IR ac,, Bl £z a8, &

DS e N ATACH

% Az IR LR T
LThs. ZORT I P ok L
EREEERD.

R L EE e OB, K35 R
B EHREEETH T

4, HEEAROBBHERICL IS
EXIHA 2 ARTE
B P D i 4 Wmiouhtx~®HmA$mIkmM
THO WM B A HGTE L DUFERT I T 5. T2 THEE
AHETFOABIIER THLHE 4 1 D X 5 ndEodhisly L bt

s

B MERE Y b oREMRE MEEE RRIEICET 2 E T
DOEEHIC EA L TFIE X/ EERT L DT cdzu—
J REBGETEEY AV CEHE L. AL 7 SR H-18
B aRfEr® 4 1 R FEORMITE (1) @~ Th

#= 4.1 e EV I EE
E=1.8%10%kg/cm? Re=50cm
oy=3.20%10% kg/cm? Rp=19.8cm
v=0.341 Re=20.0 cm

¥==7.70x10"3 kg/cm3 H=2.86%10% kg/cm?

RNoy vHERERTEE o=H(ep) LLT

o=—626X10% £,2+6.12X108 Ep,41075/<103 E,,<32X'loi
o=—273X100 £,24-34224100 £,--4.6099 X108 £,>3.210-4

B, FTOMBEIIR 4 2R X 5 WRAD tagiuan-3 il
BIEIETIOBRKTSH BHRLILOF T, 1Btk Az RIgk 4x 101
ThbH.
CAULEEEF OB EEER R, BESES R L & ZiHliR

L7=DC, FLALOEARIGHIA, BIEEHO THOBRISIEHIERN
R0, Avouf SR X 280 cAz T edThHB. &

ZTIZOL i, THOECAEL BIGIHRENAAE VI Y, WK
CAZRELILY, L2FY020-3 b RE LD L&z, [EliE
PR D HOFLDIEIIESRE & a7 Yo2—T PR E b
DEEZLRD. Thaab URBHHEL ThIEE HEfiE b oy, T
(EfR3 2 BRI Y (R O AR P C AL IS JTEE R R 2 D
HEFLTCHD. HELAORR FFC L b, BAMT I CRER
TR RIS IR Y Z08% 0y L85 L&D, BE
EEHTHD. COMEOEESY M TEIET 5 s, FOIL TR
BHIS B € —oy OBREIRNIEAET S, b LIEPERED
2 TR ehiuL, BRGINE —oy BT, Wi cdz &4
Ulsu SERFREEA 2 DL EDOBEIT —oy L THRCURRR
L, BEEELEL S, ¥ cdzeaz7voan-7 2Hid Z &
itd. Zox S wHABEEATHE, EHERREN2 D E
DOFEE L e 525, ERROMBNLY BRI CEWEEL L A
Suufi B & DEﬁWﬁmﬁ%ﬂtﬁL%MMLéTéiﬁk
WM IE R4 U B A ddie, AR 2 T T4 W tasYoan—3
. BEEETO L5, poMflestgEoNnEREs
& EMILOGNEFRE L RDTHRD L, H430%5 k5.
SO IMEEZ MU P ORISR E b LI HERRRT &
HICAETT 5. WHEZ Hh5EROET AL i h K&
<leh, WEEAIEE? DD, 2 < OBEIRIEDPFEEIL 2 L

Al
)

%) wazvEs

NS
=1
e

—10 /

TRIBDEEZLNDD, Avoufl #REPANRD &, GHEPE
1 gEHLXd S5em
2| | 2 @EEALLy 5%em 25 wrRelzg
%‘“‘ 3 MEFLL D 7.92cm ‘Rﬁ ;111
Y 4 HEPC Ly 10.37cm - z ;
5 MR L D 15.84em 95 2.0M% 4 12|
6 FIEH0 L b 19.80 cm & 7113
D 71 14
/ % Z| 15
# 15 ,
] SN
7 8 ax10°
AEFm e XS 0 02 04 06 08
Re
R
K 4.3 EEREAROETI£E

—20 4

4.2 FBREEET €50 OLaFIza—7
Fig. 4.2 Hysteresis loop of rotating

= 4.1

IR T 50
Fig. 4.1 Model rotor.

disk.

86 (924)

FRERE

Fig. 4.3 Stress concentra-
tion factor of rotating
disk having a center hole.

.

P ==

Vol. 36 « No. 7 - 1962




£ 42 FECLBWIRE

Rp=20cm

E=21x10% kg/cm?
v=0.341 Ra=1,3,5,7,10cm 5 ¥
oy=3.51 X103 kg/em?  (FEEHEIC 45° HERREE)
Ny v AMRERTEE o=H(gp) LT

o <4310 kg/cm? ofikk, o>4310kg/em? HER
0=—7.3937 X100 £,2+7.6923%100 £,4-4.51X10%  £,<<2x 104
o= —3.989 108 £,24-1.625%103 g5 -5.995X 103 g,»2% 1074

% K=—04410gN+3.94

[z
4
=

= ERIHiRSt
N .
(=)
5+

—
o

0/ 1 5 ;5(1: INRWRETI AT
K 10° 107 10°

e X TIREE
=R 0 W TOBEL @R N
X 4.4 IEHERFRE LB
Az IRIE

Fig. 4.4 Stress concen-

B 4.5 JEHHEARE L
BE COBRE LR
Fig. 4.5 Stress concen-
tration factor vs plastic tration factor vs cycles
strain  amplitude  of to failure of rotating

rotating disk. disk.

BHR2LUTCLWHE casyorn—3 i<, 3ZEE Az &
R skdie 11 SRER % AV @EEBEAFEOBEE VT, FulFlL
DRE THFEZ TSHEPFR LB iz RIBOBEFRERDT
iz, FHECAGICHBIOME & RO EEE 4.2 R T
EHRECLES L [0 _F G e R AL IR TR T k&
FRELL, ThHbRAERE 0 F T, SO lidzes
M L THROILOF ARSI S ¥k casvaan-3 kb
Wi tAz WIBZ kD TR ORI, H4demTIse
IEIEERFRR OB T, Bk tdz RIAEEL <K%
Z LG,

T4 REROP IR LEEC X BB R L 5 1
ik Az 1R L PUE E COERL M & Oc—EDRIFRMR D
%, [EEEFIR O W O FHEIG 2 R S B B IR E T
UERIZ L 21770 - 7o B & LA OE TOME: tAz FEY 4. 0
FETRD. £ T OIO0BRYAR T, MEMNROET
S RE L PR T COBRLEE RS TH B L4560 X 51
b, IRDEFRE K i

K=—0441og N4-0.38 «oovovrerenni (4.1)

& (41 0 X 5 mBIRARLD. Chic X Bk REMR OB RO
IRJIEDFE 246 DBE, D% b, ARCMAIERI VR il
& DTN IEAILE O EEMAROSE, HEE TOEERL
EE A 2,300 [\ & 72 5. [GHERREAME T TA O THES
TOERLUEBUIIA L, ISHEPRE 2 OB 25,000
Btz bhsd. BERRISNCOARCESEALERT D
fMERES - TEY, iy REROB IO T
BB KELFOLILEDT TS, Licdis T, IRIEPR
BT LAY OHE2UTRARS. RENLHBRE L CGIHELE
4, DBNIIGFERBREGT 16 TH D, BEHTHE 105 @il kT
5.

5, EEAROERE L RGEEILIC & 3 HIERR
FCde & 5 e RS R AT 5 £ CoRER E T
WREILT A Z LR e 102~ 100 ECHHET S D L ATET
5. FICHE 60cm O v IR CIE- R 4, 1 1R~
BEOBBEETO €51 100 CEEO BELHR .

EREERT ORE LIRSS R X3 - 5T - R - IE

K= NT ) Vg b 7= UM

ZHB IM$35LHP
1,800 rpm

\ Sy
jt G — LAENRE

/ 7 s h T
A e / _
% Ko TN v EEEAAR

B 5.1 [EERSHEE
Fig. 5.1 Disk rotating apparatus,

TEPOTEA @y -uB B

AC220V  EEH BT
R
o M
T S
ACI00V
31§

IM ) Bz

[ | wemms —

wHEEEE

X 5.2 HlfEmE g

Fig. 5.2 Control circuit of disk rotating equipment.

EEREE B EREOREE LR L, LarbawBT
EiEfEL T2 5 X 5 10-?mmHg BEOHERIFO R CHRE
AT EERO $h ) CEEEes X 5kl HED
WEREDL 1, T, TOMERSIERDS 21IRLTHs. [
WEEEZ R T 6mm O Fypowf OFdHIC tuoA502 T
E#AL, FOILOBEERBIC I 505530 BRI E B2 20 &
XS KER L. i, FEUL J6 RN L TEW 2508
Rk g Cish, K- FED o ZELDPEREHL
TEHHEO I NTE TR - Twb. EEEE b © BEAFRELDRE
By 0 ¢/s THS. FHRO IR ZREFLO B\ B R
Fus, Auk COfFREEL . Fho, COBEBIEAHL C
B AT D X B - T B, MR BIREIIIE & A E230
EDTeDICEE I, AROERBRS—EL T 5 dFlET

(925) 87




!
20} //m() 9/\‘"

— b

- ,«’5&?
i #
i / i
)
& s o FEFELAS ELTHE
7.?,\ x [EEF 6

=

(2)~ mES AW H2D

) 5 £%10°

0 1 2 3

77y P REWE TOE L BHK

5.3 I L DML B E TOER L |
Fig. 5.3 Distance between the center hole and
small hole vs cycles to failure.

DIET) txz JREERD B IAUE LA, & DRk criEsgE
ThHBHDT, DEDL 5 Bl X LTRDdDTHIz. Tiob
B, MIRE LT 4 IR X % IG5 E R L
TED, PAILOGIEDRE IR DAL A &35 R EE
WOGIEREF 2 . e, NAAOBIBERIC S B E 5 LT,
FEDIETIHERC L DB KIETTO tAz 2RdDB L, O
ERuELIGEO tAz LO/ASHB EEL BID. 2T,
O EAz & Az L 2T 3 TRD I cAzvron R
REAGEETHD L, M54 0L 3 VBETMER L O
REVCEEL CHEL T 5. e LTELMcs B Lich
D THIXTHYIRZ 52 BALOKE X Smm AV I iobfE
TR ST 5FESRO L 3 b ORASTETCHBEHELD
N, I IHBEIHER TS DRI 2 TR IR R i
RL 7.

6. & ¥+ v

T SRR e TEAREE T W A AR T % & T
Als % T, SR LG R 2 AT 7 & O h O ILO R E

oW, SETRACZ LR ELHDHLRDOL ST b.

(1) BIREMc L chzyron BT, Nosag,=0.13
DERANE SNz,

(2) BEEETOHRLIOBYE tazvoan—T OKE &
VL, IRTIEERGREL X BRI B 5.

(3) BEMHRHOILOIENERRE K & 20 RO
BEETOEEL EH N iwowT, K=—044log N+

0.10F

o XIH A 7 LERERIEE
& e, x AR DO/ NTLEET
£ . B L TR L @K
i o
& 0.01F f’ " % x

° & o

&
10 10° 10

WET TOEE L EH

R 54 EEMAROMLIEILOS tAz LHEE To
R L EH

Fig. 5.4 Total strain amplitude vs cycles to failure
at the small hole near the large center hole.

BRI IEA S B 0% 5 TIE L AT BRI T i 5.

SHEE 60em DT 260V 249 70 BNz, 3A OB 705
Mz % &ML 20rps 225 1401ps D% 5. ZOFHED
eI B EES T 36.5kg/mm? ¥ /o, 20 rps 1.8 kg/mm?
Tha. FLIOZALIEN Az © eaFozan-3 1K 4.2 ©
RLIcL 5T 4x107 0¥V Az RIFTH D, PETHRL, &
105 R L TH5H. Rk 16,000 EO#EE L ¥ T/t -7
2, L ERER U e ot Ll 104 % Tiefitz b s
ZEEMB o

DEWE, ZOMROROILONEFIC 3mm O/ FAFLE BT, B
& R ORI CRERE L AR A0, CHEFROAADIETINE
WE ARSI IRIERE O L S IR LB RORET
b5, EEOMETF OBEGCIL - 0 X 5 inibh e 4o
Badbdh, i, HPORBEFELLI, C0 X5 EyxEE
NOABIRL 05 L2 bbb,

READFER IR 0 Din R U TR RET D 2 Lk
Mote. & SNFLDRD AL DFICE S {2 & DT R T
BolET 5. FOFERIRLITCELTHS. ZoNAILOE

88 (926)

3.94 DEBRENE S T OMEL, SB35 3
BT B & 5 R DT 5.

(4) ERMROFOAFLEEO/NIFTIRZHEIEE: LT
FE L IEHEBRRET, &R b4z 2R tAzron BB
FEEL L ES X THHE ¥ TOSE L EERHEE T EEfo
BEOMTIR 2 B
BhOIL, ZOWEICDNT, HERPE & I Wiin
TeHEUAZEIE T N I8 REh 1oL & (B 37-5-4 %)

= X W

(1) E.L. Robinson; Trans. ASME, 66, 5, (1944-7), 373.

(2) L.B. Fonda; Trans. ASME, 70, 1, (1948-1), 1.

(3) A.G. Holm & J.E. Jenkins; NACA TN, 1667, (1948).

(4) FEFN3E; BMAE4AES 55, 402, (g 27-7), 474.

(5) PR BMEARCE 18, 75, (1F 27-10), 4.

(6) S. Maeda & S. Hagihara ; Proc. 6th Jap. National Cong.
for App., Mech, 79, (1956).

(7) A. Nadai & L.H. Donmell; Trans. ASME, 51, APM-
51-16, (1929), 173.

(8) M.B. Millenson & S.S. Manson; NACA Rep., 906,
(1948), 277.

(9) BBIER; BRFamscE, 25,153, (I 34-5), 199.

(10) L.F. Coffin; Tans, ASME, 76, 6, (1954-8), 931.

(11) 8. Hagihara, K. Kawamo ; Mitsubishi Denki Laboratory
Reports, 2, 3, (July 1961), 303.

(12) geFnIEsE; EiEast 64, 513, (FF 36-10) 1443

=ZETEHE . Vol. 36 - No. 7« 1962




UDC: 678. 01: 620. 17

T72RFv 9D NhILL42 0T

it

Research Laboratory

N 1 == 2 Sl & N e s M B

Stress Crazing of Plastics

Sachio MAEDA - Akira MURAKAMI « Akemi HIJIKATA

In using plastics for construction materials it is necessary to know their such properties as fatigue and creep like metals.

Particularly the propensity of crazing that is peculiar to the plastic needs careful study. This report deals with experimental

results on injection molded specimens of rubber modified high impact polystyrene and styrene acrylonitrile copolymer about

their stress crazing. It has been verified in this experiment that applied tensile stress which causes the occurrence of crazing

crack lowers with the rise of temperature and anisotropy is also found with them. But within a range of this experiment, from

the room temperature to 50°C, the ratio of critical stress to tensile strength in air is almost constant for each material, being 0.2

~0.5. And further, rubber modified polystyrene has shown low critical stress in oil.
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Consideration to Home Electric Heaters

Standard Products Engineering Laboratory

Tadashi MUTO - Takeshi INAMURA - Eiichi OHARA

Of home electric heaters now in use at ordinary households, those points which need special technical consideration are

about the following four principal items :

(1) heat converted from electric energy is to be transmitted to human bodies by

conduction, convection and radiation divided in the most appropriate proportion so as to give the most effective warning, (2)

the thermostat of the heater remains effective for a long period of time.

preset value, a temperature fuse must positively interrupt the circuit to prevent any damage.

(3) when the temperature accidentally exceeds the

(4) each of the components of

the heater such as heater elements, thermostats and temperature fuses must operate not only correctly but keep coordination so

as to fulfill the duty as a heater.

These problems are discussed herein with sugested solutions.
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Effect of Infrared-ray Instant Heaters used for Room Heaters

Standard Products Engineering Laboratory Atsushi HIRATSUKA - Suguru SUGIMOTO
Research Laboratory Jiro HAYASHI

Nichrome wire heaters and sheathed heaters have been in general use as heating elements of room heaters. Recently,
however, a new heating element consisting of nichrome wire encased in a quartz tube has come into use. All these heating
elements have merits and demerits, but what is asked for by the users is ever improving performance. At present Mitsubishi
produces infrared-ray heating elements made of a colored shrunk glass vacuum tube having a tungsten wire inside. They are
called instant heaters and used for room heaters. This article covers a report on the test results of this infrared ray heat lamp,
giving a number of marked features including its high efficiency, instant heating, long life and medical effect to verify the

effectiveness of this new product.
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Sterilization Effect of Sanitary Lamps

in Electric Refrigerators

Standard Products Engineering Laboratory Haruaki SOBUE - Toshiyuki SAWAZAKI

Recently sanitary lamps have come in use at ordinary households for the sterilization of air in kitchens and wash rooms and

also for killing germs in well water.

Mitsubishi electric refrigerators of a certain model are equipped with a small size sanitary

lamp. Experiments, then, have been made to confirm the effect of this sanitary lamp and also to find much more appropriate

use of it. The experiments consist of an observation the effect of preserving food from decay and measurements of the rate of

sterilization by the use of Escherichia-coli 30 and Proteus vulgaris HX-19.

lamp is very effective to kill micro organisms attached the surface of food after processing.

As a result it has been verified that the sanitary

It has been also confirmed that

sterilizing air and water is particularly effective with this sanitary lamp.
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This Experimental Mo-

lecular-Electronic Block
Engineer, Vol. 21, No. 6, Nov. 1961, p. 195)

What’s New in Engineering:

Functional (Westinghouse

0D EEA 78 BLFS » T2 PO 2R BHIE Jows X o0y DR
FrbfEbh Ty, SHgeineib, #Lslwicb T3l
X D HEREIEA{TIL S Z A TESL. LIS AbLR T,
HEENAHERCHCONAHELALTHS. ZORTICH
Ty, BROMBCHAL-BEHN PN #HEomumc
bhs. =20 PN 8 sOBOANBRITRLATND &,
CDFEFORCENE OMETNC IS & 5 IRBENMETA L5
o T, Licdi- TT DOEHE Jows ONTsWTilliES h
TBEOYRBIATTRIEOR TH L. BxZ0MD Sota T
B Tihb ANBERIL I OB OECILD X5 KL
EFhad COBRFRHELEECHVWORE & 213 1001 DA
JIREE & 100 1 Lo IR A g > T B IO DIRT
B T ORRE Jowo KX - Tl SN AHE & #IR oBkREL—7]
CAEATEEDD A1, FIATZ=DOD 414-F &—D2 D 50y
22 OVER LS TH 5. (WHFERT  1AEE—aR)

T 4 ¥ # T F B

Niagara Power (Westinghouse Engineer, Vol. 22, No.
1, Jan. 1962, p. 6)

Za—3-7 WETRD +1+15 BIRFTHT X % 0A-t - -t 5
BRITREEE 1305 B, TOH 1-SED 1961 4 2 By il
LT BEOE 13 ST 196248 6 BRBEMNTOFETHS.

KEREEOFERT 150 MW, EE 1100t, EE 12.1m (40
ft) TRE b DEfFCIRDEA BB DOTHD. -2
iy 590t ¢, ERE 55t EE 12m Ll Lo X hags 120
@EECREEND. T CRE L F#HS W i E Pgh ITHT
1961 42 1 Arcse &, B¢ 7 B 1 506 T RAg
bhT5.

T DFEBANL F5uF - o-9-F& BiTE B2 KERAORER
rinh. B OREFHLE 8km RO F1rH5 WO
55 E D. 7du2 881 BT, AU WHORE ST
REBEGMORVAHAERE (B 3,750kW, 10 &, P4sz FHFO
LHUE 80,000 kW) 23 1890 EUHIBHICRIT iy, DR
3% To 66 EEETE KWh OB R RE LU CRicZ 2,
BT OB CHE > TEDLDTEHRRNLDOHED D,

(AR FREETD

K %A A F M OB B AL

Automated Hydrogen System (Westinghouse Engineer,
Vol. 22, No. 1, Jan. 1962, p. 6)

KIFEEFROBEMEO—B] : L TEBRFKR H2 8 L ORE
A2 Bt OFERIHEMNBERE S . hil, Carolina Power &
Light Company (hos4+ EH4) © Goldshoro (F-pAfio)
FEBATD 3 FIREME L n B A2 JE 45 psig, 270 MV A DEREICIL
LHTHERAINS.

IKF A2 OFM, MRS CCENOHIREROETEHE
B CHBC T RIS, ShE T I3 BRERI O FH T
frichhT& .

W OHERE L A2 RFONT O AR 20—F4+— b O B
wSET L, JKFE A2 RRIET 5700 O EE s X OHIEER %
HHEL T % BIiathoHE 8 & A2 B 1D B R
GEErY Ebasco (xAza) #AEERFL Ao

(RFBUERT FR3E R

llea

X B OB 8 Z o F 3
75 ¥ L A B B F s

Brushless Excitation for AC Generators (W estinghouse
Engineer, Vol. 22, No. 1, Jan. 1962, p. 7)

1960 4£ 3 Fiz West Penn Power Company (Hxz w57
£%k) o 50,000 kVA FEEBH O S500 2 BIFERE LT
DTERIA - 7ot £ OMERSRIL, BCEEE, sl X
U ORSFie EBFER Z OFREH U T - Thieff B %
THEHRERDHDTH 5T

T OF LR TS NEOKARER Afow b FIREEED
FERHC 1auf REHA L, PECRENYL, ACRERIRIE R S
5. ATERGHE O EIEERET OH N, B - THRSITARIT
ELbNCTEREERIN OB, a-ty FEH O TR LS
ha.

512 My BHEHKRE S iR ORI 180 kW,
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250V Tl tehd, F OB L CERREOHR, Fie 240
TR IEARBE IS L it ofe. ED 5 HD 1AL H
U o1atRy BHetko 320 MVA a-¢u FHEEAHDO L350kW,
375V O T 1962 ErRFHFm I L 5. Eioflo 1 Ak
Carolina Power & Light Company (hos++ B1&H) MiFO
221 MVA a—'y BEERHT, LIS0KW, 375V OFEKDOLDOT
5. (REEUYERT FE 550

BHETEEOL v a{n

Cast Coils for Power Transformers (Westinghouse

Engineer, Vol. 22, No. 1, Jan. 1962, p. 8)

FEROBD AR, BEOHIR 202 PlgaH, SIU 8D
IR ERFERA L, HAELRE B0 D &
Fx b, TOFEEL T CCRIEI NIz voy T 31w 2 H
LABFRICEINTWAS. SO/ e T Tie BEE R T
Fb, LO00kVA, 15000V @EEOFEMEERSHAERERTH
A.

CO Ly s, BEOEMERO O BT ESRN
W, ST <h Tk, B L bH 20% #iET
DLENTED. D5 %, ZORETLLTSHZ L2700 D T,
HEFCELHERY LD EELLNA.

Loy EEEESROIEHAM LT, BRICIHLIND BT
FHTaEERIST B, BE, ZhboBcueilii. b
BN ESTOEESRNAER S ‘
T B, FEREER & LU
M <hCeBERr D Tl
<o NEIERTRETHS.

SO Luy HERIERRR 22 0 AL
FHEND X5l hDILE
TehEDZ & &L Bbhbh, N
TRWDEIEN B, e D~z 1,000
kVA BEROBECE -T2 X5
TR Cor THEN T DL,
Lo SRR ERR S BEERR @ —D .
ORT L i AOEEWEED Z & Loy BRI a1L 20 o TR IER

BhHhs. o~

SFe ¥ + Bf & @ IR H 3 B&
SF; on Test (Westinghouse Engineer, Vol. 22, No. 1,
Jan. 1962, p. 10)

230kV, 15,000 MVA SFg o+ BFaRIRESE W HOKERRH
BT R T—E ) OBREHREHRT L, WE, HED o+ i8R
D\ TR R T B OB B T et T %, South-
ern California Edison Co. I8 EW v+ BT Tl -7c. =
D o WEHEIBAE Mesa ZEINTEMAT LTS,

W HD 120 kT 5 HREESH T4 % Magrini Co. 3 230kV

SFs o+ WiERe D ERMOBBE AT o 7o Tih O3 EALL Paris
DAL ¥ % Electricite de France & /15%#i > Fontenay 3RER
%5 LU Plesis Gassot BEERTICER\TiTiodbhie. BEBIEE
SEMEEI ov MR, HBOKER vr WERBROEME, b o
EhHEL W FREEEAREED Wb s Foa—tu Eow
THERE SN, BRER v+ s T BREEEDORE LT {,
FOMDOREERS E D TT ChIcHEE R L, &I Foa-tu
BRI L Th ARt E 5 2 L ANER S i,
(YR BEKIERERER)

Southern California Edison Co. ¢ Mesa BRI
BB 230kV SFy o+ i

2 F

= g

EFRIECEKRABL L
& EHO&K I HAH R

Heat-Exchanger Cooling for Totally Enclosed Motors
(Westinghouse Engineer, Vol. 22, No. 1, Jan. 1962, p.
16)

ZRICBETRNT, AT <, TEEeBL T, B iR
R HEHALC 10:1 © tyo —~EDOEEMEAIT/L5 < AL
HLEdD. 20X B RiErR T BHPRCHER D -
T, RFEBEOWINIREK 6kW BEF CrREERLNT
Wiz SEEFTL < BE%E SR BIERIIIEOBH oo  HHT
AHAERALT, ThOBEBEOLITE 1,150 rpm 186 kW £
B AT ENTER LV s1o51u H RFDLMHA
TEREEE N N Th - T, TOMESIEEOY Y SK-H ¥E
B, 7 5 O Joo HEDE, 2 o Joo, ERIERD
By, ELTILEND R venS 75 2u—6 ELBEE IR T
Wa. ZORDOHE Joo i, B ERAEREIR ORI TR
XY, Puazys MOBTREYBLTED LI TRSTED, —
J7AHR Jo0 i, BEWORES Y BESERE O BLE S hisER
400 BHELTHD AL, MEENEREEHCHETH L1
o Th. ZDX5 IeHEC X » T, HIfHX 5 IEFEHE M
dte o T—E L IcBHBRAB b, SR 2 HSHED
B o tuo 51, TORERHRHAY S b ICiEkd5
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Z X HSATRRIC TR o e (BHBEERT AR BO

HIEE 5S4 v EEHE SR

Static Line Voltage Regulator (Westinghouse Engineer,
Vol. 22, No. 1, Jan. 1962, p. 21)

ATTEE, ATHEN, 3 L OERBEEAERHL Th, HOllo
HE —ECRET 5 oM FEBEIEFRSE N BEE SR, <
UL, R E LCBRBE S hicb o T, o & MGty
bXDER - NET, iR LUREOBEELZT I v §E
‘rx b - T 5.

LT, AVEED 5% DXE), WIRREKD 5%
DED), AT O ERAR E TOAMOED), L0075 GE
h) b 1 ETONROERCHL T, HMOBEY +5% Off
MPCHEEL, AMEECHL 0.1 BUROREEEY b - T
5. BfEO Lz b, FERE 20kVA FCEHET2Z L3 TE 5.

C OFREFEILE L, HERMEE, BESUNES TR Y7o b,
HERPAETERL 2 a8 T\ 52, BERBTEERE
X D BERE LML, BSIEIRIC X D IIRL CRsHR Y
7oL D 1ut-gdur ZIREL TiTisbh s,

(FFHFAT AR

i

b

R m o X E B
Starter/Generators for Aircraft (Westinghouse Engineer,
Vol. 22, No. 1, Jan. 1962, p. 22)

Westinghouse BRES#IL fi-rod B-727 (UAL fize&4t44)
DT, THOBBIRERLBEE L. THIERBIIED
TOHDT, WBEID & XTEBIE L LT vxw trovy ZETIL,
TATHIIFEER & L Tikie b &, BRAFIZERH Ty,
Thbh, EEE BHEDEY IECEEBER TEE 2, B
B, B S AL CvB. R, REBE L TRER
W=AT d0kVA, BEEIE X LT, 250 foot-pds. @ huo R RFE
L5,

BAHE Pxw brovy & ORI Sundstrand 3k BRk OIER R
AL CEESH, ROEFCEEINS.

L ARERC L ) (REER AT SRR 01 L =%
HEEERE L U CERT 5.

B ARREE e s o & EFH S D,

TR LR o & EEEE L SEE U CIMEDHE]R T 1
Vwuosyo RIREIT A, 20 & F{EEEER tvoouA-2 &
LTitesl.

4 1ovy MNEIRCAD AR LI X, BREEZYID 2%,
RER L LCHEBICAS. 0 ZEEEHIIERREIEE
ELTHL &, 1oty DEEER & e Re—ERERD
BV zbh 5. (BB FAMEEER)

SIS

YIAVERSEY—-CEERNS

I.R. SMITH & E.T. SPIRES: Voltage Surge Sup-
pressors for Silicon Rectifier Protection (Westinghouse
Engineer, Vol. 22, No. 2, March, 1962, pp. 52~55)
vYou BIER D v—u MHEARTREMEE, R-C £, Auzz
TR ERBHFETCABL T —ISFEREY 2 T Wicdd o100 Bk
H#T 0 PRV EROF F, HEDHRTOR v—v BIEOHHA, 4
—vIaLE, KEARBGA Y OME LI L TERaEF5 L 51
7eb, OGSO L DEFEEI L, AIEIRD Voltrap & X8
e y—o WIS AR Shie. ThUL tuy BIRFET O
HIFORERCHKIEL, vyou BRTO €7- PHERT . Pgifkre
WRHER A T 2 M2 AL O THS. 2A ERE, 30
V (rms) D i b5e3 T PERIL 6,000 0 O A § B 2Rl
Y- BYBIRICIL 3750 BT Lie 8BRS L TRALT:
W b bEREROAK 109 225 1009 ------1,0009 DEEAL
~~~~~~ R L CEERR 159 MlE iy EREIRAT BT
5 ZOHREEMEL 0°C 2% 100°C D tLy FTEIERE T T
BAETHS. fbseS OELTHEEL 30V 55 30V HiE
480V ETChB. HHlleb D LT 480V Bl #HT 5.
1 3B J900 SRRERA~D fu 30T £ 5 AFRO—F% R
T RSSO RE TS BKER A IRET 5 D — Rl
HTHEHA, vy B LEARED bsur OEIREERT B
FT 5 -0 BRRFOBEBEERER (D WK TELBRD.
I=07x Kx (ZIREAFIEHET) - (1
el K A-tot BIREER
2kW, 125V, BigERmK o I i K=10% ¢ 1.34
A ThBH Ll y-u BWBERENE L RER L 2 EMT I 4
FOUEERELL O REEREZ L 5 5. fo & 2 i EHENE
(I) @ 400% T 10ms @ Az L 90 FERICAUITFEIML Th
I CAHIBREMEATS C itins. HREEHE i C
& ARDOTORSHD, FFIER rms FBEMED 2.5 FLLUTF,
BT 28 FEEUFICHIET B, X - T 230V HiEE iz 210V
C HeHBEER 525V, vyay BB T O PRV @iz 600V
Thb. ZOHBREELY PRV ol TRRETIIILETH
D, MHOBHDOERREELRTI LITILA.
(FFFHEERT  INBER ER)

_— ‘
L‘,.J s Si~Ss v = AT
A Vin Vi ¥ — SRR T oMb
:—;—I DELEFT v T
T T SFEBA LS v =
=V =
T L 1@ #wrs5e3 %5 A0
S, Hf Svwy #Eff ooy 38
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b X
Xyl A 1 Vi~Vi Whitko Ra b9y 7
&t &S Si~8% SCR
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LA CER LT OKE 50711

@ FERO—ETIRSD PTG 6,000 BT 5 DIkt
L, #HD 503 OFHEHEHIL 12,000 BT 25 it

@ B OBWBEIFY su3 11 6,000 Tl 085~88%
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@ FEEOBEBIIIE 2L O 1 B E O HHATH
B2 B s5v7 OBEIT—K 30 LR 1L R THEI A X,
TEFRERT ARDO—K 3w OEIWCEBRYEXTEL T, &

100
90 = —
* g0 T ——
E 70 —— T
% 28 | REROAGEIT T VNEBA--547
E | KEF > 7
0 2000 E000 6000 8000 10,000 12,000

RATER ()
T SRR i

PO
\ b ZH=4nr

®

c WEmH

Lo -]
—RaAf
ZKa A
d BERHH

®

(=2

o

a
FTY 2—-R—312 THERK
2 [B?ﬁ;‘@ & 2—N—>5142 %%@@ﬁb .

£ fekoER H 2-A-510 HEE
3 TRk




f = 3 -2
7ov¥a ‘
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SHI t53w0 L A-fmwo TR L RO X 5 7 $iEx D -
T B, -
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BB FRARHSTR

RAELE CRYEL T 2 PR AR &\ o TR 2{ED
PYud DRI ESN DL THD, s DR
THRHT A LW X 5 TEHED s #BET 5 Ko b 0T #iE
PERTEITLN T 52, £ EOSELEE D ER T2E%)
CFHEZEE7DHAR FEs O FRBEARECEMT N5 L 5
AR LA BB O FEAER % BI% L RO RBROFER e 5
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MITE) oA 23 bs WA 7 B Swo kSR 1 o
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U ark— LRBERT

FUERTOLHL LT, BRLB L, ChE#eLD 5
LA DEOWUE, BAHCOND SO fi- BEREAD D,
Frozns (Ge), funsruser4f (InSb), 1uvma7—tF1F
(InAs) I EAGBR TV, BIEIMCE VT, wuav (8D
R fiow FF XS LA SLEskRELET ORI
INEDT, BEREE L -0 BT L OLA X, BRI
WRBD TG EOBEYHL, Tl s BIEDREKESE 28
INEV. TR RSV TRIF L 2f0 3 © (EHEETE BT
D) BOWTORMAE 1| b 0w 1, 2 1R+ 3 iR
{F i ETFDEETh 5.
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s e A TR (Q) 65 850
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R DOHFEITRE OB INC X » THIFT QMR L 24T e b s
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