








UDC 621. 33:335. 2

17 FESMNHE 2 X4 774 P o rBREEE

o R W
oE O me

The Second Delivery of Ignitron Electric Locomotives

Mitsubishi Heavy-Industries, Reorganized, Limited, Mihara Works

Mitsubishi Electric Corporation, Itami Works

for the Indian Raliways

Yuji FUJINO
Shin’ichi MATSUDA

It was the year of 1960 when the first lot of 10 ignitron electric locomotives started operation on the lines of the Indian

Railways. They were built by a group of Japanese manufactures comsisting of four companies as Mitsubishi its center in

response to the requirement of the purchaser who made a decision of AC electrification at 25kV 50 cycles in 1957. The

excellent operation result of these locomotives on the main line around Asansol brough on the repeat order of 28 units. Mitsu-

bishi also being the leader of the builder group, completed initial 2 locomotives in such a short time of 14 months. Passing the

rigid test of the Technical Associate (S.N.C.F.), the new locomotives with an adhesive improvement and a little increase in

output, are now operating with success at the destination.

1. %

1957 &2 23—t Lic 1o B 25kV, 50c¢/s MIHLHR

ferk, TEEFRL LTHE2RPSE 3RS H EFHEA~LFLI O
L5 TR TH DL, THICHT BB D TN Su—3
B gy roy KGRI 10070, ZZEEEE, W
L7 D YL, WEOWIITE 2 e Ak Su—3 pBUYELZC 10 Mo «
S¥qtov BEE X Ch ot 2o 10 fjiddon S R ol HL 4 B
BBHHE TS - T, ZZEMRG 0 @B I x AV RIS &

Z o &

T INN j
B\ o e -
T A s TR ‘\Li,'_.7 T EAS
: S gy A

e
-

(DC %4£(3,000V, 1,500V) 470
% 2 RETEF 1956545 ~ 19614:3F 1,082km ~—
8 3REHE 196144 ~1966£3F 1,655km
B AREE 1,619%m === me
% 5IRETE 1,932km

1.1 o EgkoBMA 50c/s, 25kV THE(LEE
Fig. 1.1 Planning of single phase 50 ¢/s, 25k V, AC
electrification of the Indian Railways.

1.2 #2%) 157 oy R EAE
Fig. 1.2 View of the second ignitron electric
locomotive.
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2.1 owheza MARARHREK
Fig. 2.1 Train formation for suburban service
in Calcutta area.
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Fig. 3.1 Tractive effort-speed / ampere curves.

5
K
&7

[-SF, 53 » SREE
7 -SF, 35 RE

ERRIEIE

IR RS i
1 2 (@)
2 5 (10)
3 11(22)
4 19 (38)
WF, 55X g
{or WEs) 50%

200 400
20 40 60 80 100 120
# E (kmh)

600 800 1,000 1,200 1,400

3.2 RHFIEHREIE w3 HRER
Fig. 3.2 Notching curves for suburban service.
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Parametronic Single Channel ARQ System

Electronics Works

Kotaro OTOBA - Shozo SUZUKI - Akira EZUKA - Kotarc TAKEUCHI

Data transmission without error has come to the front through the centralization of business transaction.
g

The data trans-

mission equipment has come to play an important part of the IDP system. Type TZ-11 low speed data transmission equipment

is the expansion of the ARQ system extensively used for international communication. By correcting errors on the transmission

circuit, and being provided with function of correcting errors including those of input and output devices from the reading to

the punching of paper tape, they constitute ideal transmission circuits.

This equipment is installed corresponding to a 6-unit

printing telegraph circuit, and provided with parametrons at its principal part, it has secured for better reliability and very stable

operation for long, continuous operation.
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Fig. 3.2 Schematic diagram of ARQ circuit.
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AC Magnetizing Characteristics and Eddy-Current

Research Laboratory

Anomaly of Electrical Sheet Steets

Hideo NOGUCHI - Hideshi TSUCHIYA

Of silicon steel plates on the market were selected ten kinds so as to give precise measurement with power ranging from

DC to 1,000 cycles AC on magnetizing characteristics and iron losses, anomalous phenomena being studied based on the results.

Abnomaly of AC hysteresis loops were found to appear remarkably in materials of large eddy current while anomaly factors of

iron losses were observed small beyond expectation because of relatively small magnetic domains of samples, being such as to

the extent of 1~15. However, the anomaly factor of eddy current loss was discovered getting larger as the thickness became

less and the resistivirty became higher of the material. Above 400 cycles, it increases nearly in proportion to p-b/t3 (where p:

resistivety, b: width of magnetic domain, ¢: thickness of plate); at 60 cycles it is affected by other factors than those mentioned

above such as crystal orientation and others.
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Type NC Control Center

Nagoya Works Kunio KANIE - Yasuo KAJITA

A control center is a group of steel cubic casesin which combinations of a nofuse breaker and a magnetic switch are housed

in each sectionalized compartment so as to be a drawout unit.

motors and branching of feeder circuits.

so as to save materials, reduce weight and equalize the temperature rises of the contents.

isused. The control terminals are composed several units of plug-in outlets.

to make the attaching and detaching easy.

It has many features and applications to control of low voltage

A new control center is built with a steel framework in place of the conventional case

In fixing the unit a latchm echanism

The set screws for spring nuts are made of plastic

It is easy to provide current limiting reactors, an instantaneous restarting device for power failure and an air circuit breaker

for a incoming power line.

It also permits parallel use with a type CNF self standing distribution panel through a bus bar.
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Fig. 3.12 Removal of type L1-10BK05 unit.
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Improvement on the Parametric Amplifier of Its

Noise Figure by Liquid Nitrogen Refrigeration

Research Laboratory

Takashi KITSUREGAWA - Kiyoshi SHIRAHATA

Internal noise—one of three main problems with the parametric amplifier—has not been given much attention up to the present.

This paper, however, deals with a study of improvement of the noise figure by refrigerating the parametric amplifier with liquid

nitrogen.

description of some experimental results by means of a 1.6 Ge nondegenerate parametric amplifier.

First the process of leading the theoretical equation of the noise figure is given to clarify the origin.

Next is a

The experiments consist of

two parts: one is examination of three kinds of diodes through comparison, and the other is theoritical, experimental considera-

tion on one specific diode.

In the latter, an experimental noise figure is 0.5dB (35°K) which accords fairly well with the

theoretical value 0.45dB (32°K) at the state of refrigerated temperature of 98°K (~—175°C).
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Fig. 2.2 Nomograph for noise temperature.
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Fig. 3.1 Parametric amplifier cavity under test.

PLRAEIR AR 22 R

40 (772)

5. RENE AT, SHEECEROEL tH5. (| 3.2)

B2OERTIL, b eil{Bi, MMRCHEDONTFHEN
T HMNETE, 2 RHPEIRLILEDR LS L5 HAEL
oo ThbhbECHE2HH ol 2005 L L, EReik
NEE H2 DSHAVKROFICED X 5 CHAE TH-Th 5. B
B B A~ OEERITN, 25uLR RERHBE EGTHB.
FIRTE HRT 44-F OFFHORETE L ORWET S
CEB - T BEEROBFBRITHEOVHR S vp— ThHD
2% TEN LUCEARERYEAL TAHEST A Z Ltk st
(X 3.3)

3.4 BIEER )

HEREOWER, BICREBOER, NIV =5y OMEE
BIERC X 5 TH 3.4 © L5 ThHA.

3.5 2B No. 1

41A-F a, b BIY ¢ WO TOWERREE 3.5~3.7 &

3.2 S No. 1 O@#IRAE
Fig. 3.2 Refrigerating state of experiment No. 1.

3.3 B No. 2 0@HURE
Fig. 3.3 Refrigerating state of experiment No. 2.

S A )
7T 7 v 7

9.13dB (E5%No.1)

34 W E &K
Fig. 3.4 Measuring system.

7.96dB (EENo.2)

=TGR - Vol. 37 « No. 6+ 1963




R AHINERIIE 3.2 Th - TAHEORER 140K Th 5
7o -1 OFERIMOBE d THISETTTHD. ZOER
TR f03 BHOMEE L L TOZHE L. fud
BHAPT oS FEo-FoEIRETE, WEIhRE
MBHRBEORD Asatyvr BERLEOHER TS, EhdT
N TR b, B 3.5~3.7 WRD XSS LAY
BT 5. ZofaffEsb, BBk oR%gS 1.23dB
Lalvicd o —EAEofEiti: L. © 3.5~3.7 TEM
O HEFRAMEEROWEME, HlrREoHEHE =T,
Dl bR HEE 21°C (204°K) » &3nE 140K T oS
PoyzEk 3.1 Rt

£ 31 OFRTOEIWERSL L VDO L L, EIOAHRCRL
Th g1 WRETHS L LIBED, SHBFOMEERILE 3.2

7F

=

jatmdu ST

(&)

Ry T7ED (mW)
3.5 drA-F “a” TOMFEHK

33
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Type GTR-3 Angle Error Detection Equipment

Electronics Works

with Simultaneous Lobing System

Toshiya KASHIMOTO - Masaru WATANABE - Masakazu TAKEUCHI

The field of tracking radar application is rapidly expanding, coming to involve satellite tracking in Japan as well as in the

rest of the world, with a design trend of shifting from sequential to simultaneous lobing in the antenna lobing system.

An experimental model of 4,000 Mc band angle detection equipment employing simultaneous lobing antenna system has been

designed and built ; its system together with its theory of operation are given herein.

Very stable angular detection was achieved

down to a very low S/N ratio by the use of a phase-locked demodulator in this simultaneous lobing. The experimental results

are applied to new tracking systems now under manufacture by Mitsubishi.

They are communication satellite tracking system

with a paraboloid antenna of 6 m in diamter and a rocket telemeter signal tracking system having a huge Cassegraim antenna 18 m

in diameter.
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Chemical Milling

Katsumi ISHIHARA - Osamu TAGUCHI

Chemical milling is a process in which metal surface is cbemically dissolved so as to make the metal into a proper shape.

Experiments have been made on the chemical milling of aluminium, copper and stainless steel by the use of several etching

reagents to examine the effects of concentration and temperature of etching reagents and of the working hour on the milling

rates and the milled surfaces. Also masking materials have been tested about their chemical resistivity against etching reagents

together with heat resistivity and adhesive property. The results reveal the following. (1) Hydro-chloric acid and caustic soda

solution suit for the work on aluminium. The milling rates increase with the concentration and temperature of the etching

reagents. (2) For copper 3094 solution of nitric acid is suitable and for stainless steel aqua regia fits. (3) Synthetic rubber is

the hest for use in masking.

. ¥ & #» &
BHEFEROD X F LRI, #TIEE ol Ih 2
SEM B OFET 2T HINU 7. F 07w, HEROBHI M
LTEDZTHEMIABEBE AR L2 i, GBORIITRELSR
KIMETEAHF LT HEMOMI A BEREHL s T 5. 1B
L L, TOX 5 B THEH T D B L Lk
D—=DT, =41 B DM L diHI TS,
M TEE, BT TR0 fo\ RO it 35k

=
i
=
R
5
=
.y
¢
o td:
34
A
&
o
-
o
2,
N
fa
e
[y
qf
H
el
BE

COITMARTH DY, DEDL I AENbH Y, ToHEHMAGMA
Lo T aETaErT o 1Nl TceEsLELLNLS.

(1) EHChat EBTLESHVEGBETLIMLTES
(2) I edz 24Uk

(3) ZEbhdTKkEhbOPEMABKOMIATES.

(4) fEiM7cRTHREErTES.
ZOWIE T, o0 X5 e b L OBIEERILTE B h

AT A7, BIMTEE LT rrzzos, s L 0018-8 25y
LA S 3FEOM B BT, MG ER o R b O in T &4
ML BIRE ¥ oBRE R T - 2o

2. {eEhMIokk

{ESE i, RTABITR, BT, TR X CERAET
BONMOOBRBIC TSI ENTED.

BAHTRR, B BEOWEES R <3500, BN
TEHEEHOMPILY Y€ #RETHIIRTHS. ML AL,
PLIv, 7Eby & EOFEEGRCHRE L, B » Tk
LT, BEILTE BT ERGICL TR dhiEiebic.

BT REL, WInTEOMT I o2 3RO ERIEH»
LT D72, FOMMCIHIERERBIY B TR TH L.
Tanion- B EBRle B a{b i, 2ECBEE{E, T, M
T4 AAOBHEEY Ao BELTh L. COERTIHIN L 5/
I e, BIETTENE, LTl S BRI TR

b6 (788) * TFYERT

2
U7

B 2.1 @Ik LIl TR
Fig. 2.1 Chemical milling process on objects of
complex shapes.

T, BIEORTIC L 5T, MLOEERILELENS

BRI TRO K - B mT A&, MTWoF i v L—ED
VR F THMMLATR S . MTERESEBOMEIC X - TR
By, —HRC LB L D AW D IR E
ST BIDITIL, WERMELID hono THLLIMETHD.
AT TERTLHS.

BT RYL, T OKb - ol HEEA k5 TERET
5. BIEOBRFTEEFRERITHR I 2, ThohTRERIC
MR TEIRWCEEE, I5wuud 2 Y RIIHTS. BEERELC
#wE, TOKENL, BB TRTIRETHRb5.

AT OBAEE, 1 Bo TRTHRT T30, BHiomTy
e 5 BaY, BRI X T TR A M &4 0 S el hudlis
H7EL . 2.1, BHTROMGOMT2# 1T/ 5 BE 01
R R LI D THD.

3. JLFINT & THEE iR

3.1 #HEEHoNE

W TR 7oy, LML TR EHD TEREL TR
T, LML Cdhic - TE, FTHymibage, &
EPIZ RS T ALELNL D BB ER IN S EE
LLTIE, 2¥DI> AT LLRS.

(1) FMxomTiestLctoafadEesdssc e,

(2) MIEE, BIREE R AKE T30 EWIRE T
THDT, BEEENC T ChTuZeludie b

=Y - Vol 87 « No. 6 - 1963






ML 7o & Z by

4.0} 4.0+
4.0f L I
¥ L P L BRI DB R A R LT
HCl 70°C 15% NaOH 70°C B RO BR AT
5o 308 wo 7;’% 30k 10% HC170°C LOThsH. TORERIC
= T E Ot NaOH D4
! % L% HC] = k% &, NaO @,,mﬂaA
E 2.0 m/m\ 2.0k 15%NaOH, o~ 2.0 HCI @%Ai) 7)[[1‘.%5‘2
h NaOH 70°C & 5% Na OH o NI DR IFIEL
1ot 1.0f Lor LT (RSl
- | 15% NaOH 60°C BILCTHINL T3 2 &
‘ . L mabnd.
T M R L2 (8) moS o
BE %) mIaE (C) AoTeER (h) )
. ; s - N LI RR R L
41 IO 2 I AR 4.2 ML OREA LM 4,3 LR & InCTEREE

g8 (Fuzzoe)
Fig. 4.1 Effect of concentrations of
etching reagents on milling
rates of aluminium.

% 4.1 NaOH /¢ b0t HCl W T ruzzns %

7JUI Lo E DO OYEE ¥ INTHE O X O B##%
COnTJRE: 70°C, BnTREfE: 1h)

B BuE i E (Frzzns)

Fig. 4.2 Effects of tempera-
tures of etching reagents on
milling rates of aluminium.

= 4.2 NaOH /500 HCOL SR T 7raios

LU B4 O TRE & LHE O X DR
(InT#oEE  NaOH 159, HCl 109,

TB &, PLEins HE
fif L T DD,
PINK N7 2 Y e
LEZBhA. LT
FAbpS I LEERC R

DR (Fzz0s)
Fig. 4.3 Relations between
milling depth and milling
time (aluminium).

! B 45 = -
[ WT#__ NaOH (¢°C) HCI (70°C) ARLRERR: 1 h) BB T B D
g | Tegr | BRI e | BRI R NaOH (90 HOL(0%0 | 15% NaOH & 102 HCI
o st g AR I I AT
ML 3 Ltk MR TARE | Lok | TERE | Yous | mwa LT, FRER
[ D4 1 &0°C 11 1 1 16 28
2,5% 7 i " rhit b " 05, 1, 15 2, 25
5 12 Hi | 150 gk |- 70 4 Ak 16 Hrgl b o
To " L » YT 80 16 kb 17 ik - s LU 3R ML
15 14 WL L 15 W EEOMLIEELREL
20 16 il g 72 FOFERYR A3 ERT. MIEFEIRRLA X 5 30X
25 16 Wk b

Ao T—EIffoic. Fhe, MIEEESBEHTS 8RB L
TRENE(ET50T, 1 B LEREEHEL T BREXiE
—EEEO L S Ui Mok ORI A—&e 0% 3H
L7z,

4.2 MIFMEEMIEE

fEFINTEY, T & I TE O IEE X » T T &7
3 DTHB. Lichis T, INLHEOMESIE, BEA Yo
TARAC Y » TINLHEAL RS S OIMRTHS. COFERT
NI E LT, NaOH ¢ HCl okyEE4 AL, T DL

BIOREPINTHECR LISTRHEORA LT, AUEY
BRI L8, oS ks Tl TS o
2T 5.

(1) PBEOBE

R4, 1 %, 25 5 10, 15, 20% % X ¢ 259 o NaOH
Wik L, 5 10% X 15% o HCl s T, 70°C 11
FWJHIU_ & &0, TR OURE & In THE OB fR L 7R3

P B X 51, NaOH T Ui 5aiT,
iﬁ’a 15/ F TN, INEEEE R O RERT A L CE RN
T 5. MITREDOWEEP ML T 20% Ll kicins &,
HL—E O T faFI4 % R 235D b b,

S L, IR L UC HCL 2 fuvicB81E, ¢ 0%EBRTH
Wic 1596 FCOWERIITIE, IR T A &
L Tk h, NaOH @wﬁ&trtv\‘f R I BT
BREOZEIEL K&, TR UEEO NaOH & HClio
LaMITRE R 5 e, # ﬁinué@i‘,}@i hHRELTE
PRDLNS.

(2) WiRDEE

TR ORE & IEE L ¥ i, MTEET B8y g+ HT
D—>Th%. E4213, 5% NaOH, 159% NaOH % X ox 10
% HCl oA BT, 60, 70°C & XU 80°C OARET 1M

58 (790)

WEE
BT
T

30mm r L, WO 1 HOREHcoX 051 LGSR TS

5.
4.3 OfER A2 S » 159 NaOH o4y, TR T i
TCHERRC AL CTHEML T3 b, 3 BT CoMTEM T, W

DHLE L B ILEEOE(LILFRD bitieh 5 7z,

70°C o 10% HCl -THHLL7EEE, B4.3 DFERELLED
biva X5, BHHASEINT A Lich S T, INTRERRE
WAL TED, I 2HMEEL S, OB LOBEN
Wh Db,

4.3 MIEORMERS
SEICHTHEe Puhy OBMEAL, SBEs TR AT
W& BRI ORNEG— OB E T 5 TR AN —r e D
T OFEFACEIT U ICRERC A5k (M) 285,
#4113, HE—%0 NaOH » HCl TFh Fh rrzcos
I U7 & & O OPRE & RETE S OBREYRT DT,
#4203, MLRELEHTEIOMRYRTIOTHS. ZOF/M
Bz X e, NaOH THL LB EE, WOBREROURRE
MBI LA T, MIASR o Thb 2 e nild b
hé.mﬂfmrbtaﬁd,MI@@%émmoﬁQC%ﬁ

ChHEDEBEL I T X 5 ThHS. NaOH ¢ HCl T

MU EOERE IO DX 5 s E L, »Lzzns OAHE
Wekd3% NaOH & HCl OWEfERA MRS 2 2 ais b 7olE
ReEzZHNA. PLzIns &I, Cu, Si, Mn % ¥o
T E T TED, %hb@ft%m Si #pry T NaOH
W IRET, Wuf@L%ﬁQﬁamofmIﬁmﬁa.:@;
577k 4 AANTICAE T 5 &, By LInLEOR B
DB &, T O7D R RN HEST Lfilﬁ"%ﬁsbﬁ"i
Ricic s % r bhvn. NaOH o 38 v R 3E X @
DAEE L I B OIE, JREELREE SN S L EBIERAAE LD,
HEICAHETHE T ORAMT A L RERL TS 2 E 2
HiLh. HHE, TONEMEE T R I TAC—EREE % s TR

=R « Vol. 37 - No. 6 - 1963




4,3 NaOH & ¢ Fz=ys 2L LICEE

TEIREE 4 b%ﬁﬁiﬁék&mﬂ‘ﬁr_ (I3 D
fE: 159, {REE: 70°C, InTRR: 2h)
moT & pawz ) | BRI

il T i} 3 etk

%%2 10min ©2RBREL 5 st

%%% 20min ZEKERFEL 12 Hifl L

BY R BELE Y 1 St

EHEBRELTMITS &, & 4 2BRELRWThIT 25ek
NTEAFR AP EL B I R Dd L. £431L70C D

5 NaOH T 2BRML L ic & &, SR 4 2 —Ehe
TrEBRETLE, REKIMNLOX S CEMT AT RFLE
HERTHD. ZofReisdr, By w0l ricimk Lo
EOEEOTEIE LI Tr, 20 52 LBRBELBET 120,
LRI LT o T AT 160 T, B I NEHERY B INTE
DI ICEELZRFELTHH T LHFRDLNS.

Thicxl, HCl tILeHawe, IEORE-CREDR
BEAFD LI DIL, PLzzos WEEND, Fe, Cu, Si Mn
7 O HCL gt a7 Thnb 8L bh s, FE,
HCl ¢ L7 & 13, NaOH B4 0 k5 icBWE 4 iLnT
WEAFEY, NaOH TN L 7k ZnLmE» i < 7 R H
DO—2, KECHELLE Y 0EE L 2L T
WHEDEELZLNA.

SEOE rLny XY B B BRI AR s KN L
LG, 2ok 5 iAo lEfl oy, THigothae L &
&S E MR L T b8 a AT 5 B o/ ERER O
W SBHEMOMT tAiz OBE B XU AORER LIE
Zbis. Frzzos k HCL THI LA & ERETHEEEIO
FRE, £ Tk h&BHGORE—kiciEI3{ DL

EZLZbho.

4,4 TALIZ=TLDOINTIHE

{EZMT, fRcdbalR_rck 5T, FEAMLLHEGCRET N
T B cE v, REOHKNR CINIOEAE, F
R b T HADOBE T E—-CMLTE S, FBETE LN
TIEYHIETIERIY, Mo EMBROINTY T,
TR —ERECINTEOPICE t+ ol B EEr s
UBIE4 shwIDZ (el QI S ) L NI - D o

E4.4i%, EE 5mm O ruzzos K% NaOH B CiL
L, R4DIELT rrzzvs Kz HClL tmILicHao
EEThHDH. HCl EETmI LIk 213, ILECYE a0 M
DT, ZOEBAY, HCl TinL# 70°C o 10% NaOH
R tf LToPH L2 -7cb 0 Ths. H4.61% HC
W T, Puasos OB 2 81D L2 fTle - BT
b5 WTROEAKY, WEESERRCL AmrAovds B2
e,

4,5 T I LoBEHEMTEAE

Bk, 7rzzos oL#EE: LT NaOH & HCl okgE# 7z H

, DL & T 0BRSS Lichy, INDHEE D K0 b4
'C*{&@«‘" 71y, NaOH ¢iify 159, HCl ik 10~159% »& b
WU THDHEELOND. MIKORET, MLEERLTRE
EOmEED 8254 T, NaOH o#&d HC ofsd 70~

80°C 2ENSLFELLND.

{eZEmLT - AR - mA

(hnL¥: 159 NaOH)
Fig. 4.4 Examples of chemically
milled aluminium.
(etching reagent: 15% NaOH)

4.5 rLzzos DOMILF
(Tg: 10% HCD
Fig. 4.5 Examples of chemically
milled aluminium.

(etching reagent: 1095 HCI)

4.6 rwzzos OINILE
(¥ 1095 HCI)
Fig. 4.6 Examples of
chemically milled aluminium
(etching reagent: 109 HCI).

¥7z, NaOH I35 & &i3,
10 2R <DV TS TE 5 BUGAEBER ¢ 2k < R
H5.

5 EHFE&EBEHHoFEMT

LI, NI & 3R ol 7 I B, SRR S
COMBRCHEATE B, 7Przzos OHWMEEILBSA, RIEW
X257V M, fud3L i ¥ OB R 44, ava,
ED LrAal bAEEIMTAHETSH D bbb T %, PLizys
BLO rrzzos EE&0MIE E LT, Widko Xk 5 NaOH
R & HCl BN TH 52, MR ICEHE S Tk HNO;,,
EFEMETE HCL 2oz @ 1u2%w & ETRTEKRERR Dw
BRI L LTV 2 L RTED. TR OB,
it ZE ARt BRI DM AL DI Y e F 3% ED b b 60~
80°C 1 LS THD.

T DETHL, BIEED FLzzos OEMNT, #E 18-8 25002 8
COWTHINLOEREITRV, i bOMBAEB b3 inLT
TEHMEIRET L. O 1, $7% 159% & 30% o HNO;
2T, 60°C T L7c & & IR & I ERE o BfG %
ATHOTHD. BB, 7rizos 0BG LR, 5x50x50
mm OKE XD OEAY, MLTEREL 30x30mm, EoRkt
1 oot 057 L. Fb 1T RRLCHER2ZS
&L FERMEETINDY % & &3, BEOBEIIERITKE {, 60°C

EYIFu &

D 159 HNO; & X 2 MTEELA 03mm/h TH5H, 30%
5.0¢
30% HNOG,
401
i -
T
&30 -
J2
_—
2.0
1 /%HNOS
o1 2 FR—

TER (h)

5.1 InIRsR & InTHREE DRIR (FR)-
Fig. 5.1 Relations between milling depth and
milling time (copper).

(791) 59




v FFANDE

3.0k
ho
;E.
/; 2.0F
mm IO
Il ]
5.2 $ROINTH 0

(InT¥E: 309 HNOy)
Fig. 5.2 Examples of chemically
milled copper (etching reagent: 309

B 5.3 LW & TR ORI
(18-8 27uL2)
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Microwave Balloon Antenne

Research Laboratoly Takashi KITSUREGAWA
Sagami Works Kanichi OKUBO
Electronics Works Yoshio HIGASHINO

A portable microwave balloon antenna made of rubber has been suceessfully put to practical use, instead of take the place of
a metalic one. The main assembly of the antenna in construction is a rubber cloth halloon to be inflated by gas and shape forms a
parabola with a reflecting surface of the shape. It permits easy assembling and disassembling, being fit for carrying around. The
effective diameter of the balloon antenna is 1.7 m and the gain is 38dB at 6,700 Mc. That means, the aperture efficiency is about
5094-almost the same as that of the metalic unit. Electric performance, that is liable to be affected by the deformation of the
balloon due to temperature change and folding during transit, is practically good enough for the purpose. It has application to

microwave communication equipment of mobile use and also to large sized test apparatus for wave propagation.
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Diallyl Phthalate Resin Molding Composition

Itami Works

Jird KOYAMA - Hisayoshi SAITO

Diallyl phthalate resin has been on the market for some time as industrial material.

It is further regarded of its molding

composition as material having excellent electrical, mechanical characteristics over a wide range of temperature; its superior

water resistance is also a matter of noteworthy.

application to eletric apparatus.

These properties excell other molding compositions with promising future in the

The material had recourse to import in the past, but is now available as home product.

Mitsubishi has developed molded and laminated products of this diallyl phthalate resin. This paper reports the results experimented

on the molded product together with general,

electrical, mechanical and physical properties of the molding composition.
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High Temperature Fuel Cell

Takuya HATA - Kunihiko MURAYAMA

A high temperature fuel cell of a matrix type consisting of porous electrodes of nickel (fuel electrode) and silver (air

electrode) and also a sintered magnesia matrix impregnated with molten alkali carbonate was made for trial.

Then experiments

were made on the effect of the composition and flow rate of fuel (H;) and oxidant (O,+CO,) together with operating tem-

perature, resulting in the confirmation of both electrodes acting as a hydrogen electrode and an oxygen one respectively.

It was

also proved from cell performances at 410~850°C that internal resistance was the governing factor of the cell, bacause the contact

resistance between the electrodes and the electrolyte are affected by the matrix pore size and the situation of impregnated molten

salt. To find metallic materials of excellent catalitic action for the purposes, metallic plates were tested of their polarization

characteristics to find that rhodium plated nickel is suited for hydrogen electrode and silver for oXygen one.

Furthermore
measurement was conducted on the polarization characteristic of porous mesh electrodes.
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Mitsubishi Micro TV Set Type 6P-125

Masami ITOGA - Shigeru YANAGAWA - Yoshio NOGUCHI

Transistorized TV sets have marked features of small size, lightweight and small power consumption and also male possible

the practicability of perfect portable receiving units. The materialization of these devices, however, involves a number of pro-

blems both mechanical and electrical. Various conditions such as the change of electric field intensity external noises, change

of ambient temperature and mechanical vibration must be overcome to assure steady reception. Under the circumstances, Mitsu-

bishi strived for the development of 6 inch micro portable TV sets type 6P-125 ¢ Micro-Six” which are supposed to be the

possible limit of smallness for direct visual type. The sets were put on the market in October, 1962 under mass production.

This article deals with the details of the pains taken on these sets.
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Experiments on Magnetic Compression of Toroidal Plasma

Research Laboratory

Tadashi KAWAI -

Hiromichi KONDO « Moriyuki SUGIMOTO
Masatami IWAMOTO - Toshio TOBITA

Experiments have been conducted to study the compression of self-pinched air plasma produced by Joule heating in a glass

torus of 600 mm in major diameter and 120 mm in minor diameter with external fleld of high rate of rise.

In the experiments

it has been made clear that the plasma is rapidly compressed toward the axis of the torus and continues the state of stably

confined in the torus for a few tens of ws after that, through the observation with a streak camera or a 200 turn magnetic probe

of 1mm in diameter.

Also the ohservation and measurement of current and voltage of plasma have made it possible to deduce

a number of conclusions and conjectures of great interest about the effect of various experimental parameters not only on the

plasma after the compression but also the behavior of self-prinched plasma.
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FTichb, ThLOHIERS Juy BROOAER, HE% nEHE |3 H4& TASC (Train !
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DEFHEC b7 AT PT.O. OWEEREETSE LIC b7 b0 " Control)
THRERPERORETITAREBR LT 3. L ATO | GEGHEEZ |1 UEBERES, MARH

PR L e A - " e (A o | R RIZBHH

‘?—%ﬂj{q?imf HOWE v i vy 2w DEEMGAL Ffl% ;t:::tm B8 2 WY,/ vFF T, MEs 4
b o THIEEYGEE (v) L1, 747 Jus OBHIE kv, OH Operation) ~ o AP © B BE
T o T 1~ w3 OERETIRE LT\ 5. BB EIE - 2 ATC B
- . s . . PTO BgHmE |1 Tesrar-Sckd%
REARECTHYNS O ) BB TR 5 & &2 bIfFHEC % | (Program | MBI LBBMEHR " .
BBECLTH 75 ) 2B B T 5. B 2
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D. K. Barnes and A. P. Colaiaco.
(Westinghouse Engineer, Vol. 22, No. 6, Nov, 1962,
P. 152~154)

The Rectoformer

ek ORI A B I LA AIBRIRS, RINSBAETS B
B ooe Wi, KOREETEAR, FIHHESE, BEER or Wit Eh
SR IR, SIS EAEER » B E IR BT
SENTEBEIN TS, KL 2900 RiMEROFFRECED
¥ :yqy Bi9% (Rectifier) ¥ #{iaHZESR (Transformer) &
Bk E UCEE L, B b S OWRA BB e AL ISR
o Rectoformer % #fE, HRLALDODHMETHS.

290y EIRHET O R BISAEER, RIS oM
VAT TRPRTE TOAAERTELIE—FEAT, viov B

HEYE®RT, Fhic vy BERFEYRIMTHEED DT,
Rectoformer » X S AEo 7o 290y BIRETOREET
TEEROSHICIEE SN, COBIEERL Lo fcl—
DARERE THH IS, I ORHBHIEEM-—KEH TR OH
BT EICIE b T ST B, Z @ Rectoformer 0
R o0 RS L OEES vy MOk J2 »E
B X, EEREASEA. EREANE LTEASR L e R E
FELWHETHD. o)ov BRBOGHPELEROMGHT & Ik
HILIE 5 et KRB o b 2 B LT e BT 9400
DB K &85 BHEMN L. I 0 EFREEEE EERTHD.
Dy BEHRBCABL TW% Asut, $—u BRI Kkl 200
D—HWHLY (T b, KEMEDOFHTANLIL TV 5.
(FFHBRUERT  INESER)

Lo bt DAMER

== ' i} LM =~
BNA, EEEIFVYIOREOES
T. C. NEW:
transistors ( Communication and Electronics, Sept, 1962,
P. 279~284)

AL Wk WX-115 8, KA rsuvze OFGE #(

Advances in alloyed silicon power

VR OHEBNE & £ OIS N: & H LT\ 5. o, &
HF tsvvza OEALESNERZ LILETAFE L EEET T
FEEWETHZ L Thd. ZOBAREHTHHORE, #idk
HRAEIDREE N Tv5. Fsuvre OBERERIFIE LR
MEEETMEL, —ERENTIRAEBL tsovre OEREE
LORTE—ETH D, THUTEETE vavtsuuaa TabD
NABIRT, MRSFFFCRREE L —EEHTHL. L
LEMERZHIML LS 2375 bEHHEYRET50THS
P Az L, 1oz OEEEZWLICOLZTEIRTITHS.
i FE y Bk 0 BRRITH S WX-1I5T, &4 tsvuz
2 D Izwa—_A-2 HEL P.LN. BT 1303 & -2 HDH
pE FEETHS. BYFCHES vyov BERE PIET, 5030
S BETE- T b D, FOEETRIIASLTORE TEM I
A A—Fund TEFIR, Izez EROMARCEE S ok
WThD. BEERCHbRS tsuoza T oNREEREE
PEFERCBRL, BEYRNCTILENDLD. Thicow
TTEMEBEEAEL THAL T 5. i 40 REBOBLER
W oFASvur EERT Avsan X D HIR IS H 2 S
ke IR T 5. tsvvas DREEREREL vy
syay TS P-N di—f LE—ETE dA-f O 12 TH
5. AuLoa BEBFIRT A7z TR TwhuE avga—~-2 HiE
HzmAd L, SHRREEET b HmLicsd. 5Ll
3 A A—F TR bR el ECER OB cHL. itk
NFond B AR R MR EE 2L e e T
WAHEEEHIEAL TV 5.
(P FYBUPRRT  INESCERR)

WHIE 150527
IVS-1+ b
S~ 60 Ver=4V|
e _ o
5 T,=25'C
+ 40
I \>
5o emo N
o (1+he) I
= =260
I+h, 10
76 810 20 70
s FER 1(4)
Ffs & B OBIR

EMHEILN—24518%7A

K. A. Oplinger, L. A. Bobula, A. O. Lund and W. M.
Ostrander : High-Speed Elevator Control (Westing-
house Engineer, Vol. 22, No. 6, Nov, 1962, P. 144~
149)

W b CERE DR L TuA-2 O LU ERE T A6
Fxh, FEHORY CERBROKE, FOEMEEENE
FEE Tt
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EPERE TLR—2 ORI EARINCESR S s L, —o0
BrLh OB E TRLL L, REORMTETTAI LTS
5. EfTHREEZE T ARIEEEE R E L TH T TR, N
EIe b EER O INRE R KE THLENL D, IEEY
RELTHEFOMMPEL LS.

EROFRER, FOMITINEE & HNEE ORI B (LR CAE R
hBh, RECLIDMAZENKECDOT, Tl &  p0RER
FCHE R 5 7o b B AR L RIS W AV A DRI R
Th 0o TERINCED D oA, BUAREE MBS HRE D X,
ILR=2 AR OV AR DL ST, B OBl -
CGREETAZLHME LS. 20k, ReEEGCHE -
TREZ L CHEDB VRGBT E 5 2, SHEE T8
EIEED LG 1—3 SR RA S BRI KE SfE
13 0.6 m/min BE-C, ERIUEN, 7 r 21T 300 m/min Thi
PR RPIL 500 % 1 XA B

COFER AW O 1T DMR I8 Ik 80 Be 7
Ihic tuor—6 O EHRC CIEO AR DD b,
ol THROTIAEIET 5. L 1ui—2 & LB S 2
T2udwh THENS L, PR S PERIERLT, Ius-2 ©
HECITHAT A EED bvor—6 KINZ GRS, Fuor—o
DTHERCIEIEA T 2w L8 310 2B D, d1FzwoaE—h &
A—FHD tuoE-a HRERL TW5

PMoF—6 R TSR 2D ouizawt RERET
5. WIREBORAMIEROBDE L suAzast O ECES:
BN, Pwor—6 OFLFC Lichi s CIEM DAY ZT 5.
97—6 FRBES Asvz BELATED, ik T—Jut AV
DOTHBIREEL 6~ BET, B 550 DAJIT 300 W Dy

D I7E e
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O 00 o
R iz E-2%
e
BEA D10
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TR HEIEE
N oRE OBk
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N AR -
na i_é’ BIS3A3RE
e TR 4L

2 ARREREE

THIETX 5.

B ED v A EEEEER M h . T o
RERLEERE, KEEAT & ok, WiIBr AT 7eh
NEDTROMREEME 2D, 7203 LA LRFOLEI .

INEIEHESE A LB ooy WHBERET 2R Lc—/ o
FIMIERR T, HWEMOMIRLHET L2 L8 X D 1Li—a ©
INIE B HIET 5.

AR T BT, SRR IR L e D B
B SR T 5 1o iC 2 MFO RSO BB BRI . BiE
FtA RS HIFIET 5 ERE] 250 mm % TI3EMRAY tLoz PO ATE
VPOV IT & D L iR A R 2 BB, FESs S 250mm
BT 5 % 5 TEHE R[22 5 B b 5 O TR 2 1IT7%
THAMGRRSREE ARG 5. H D R IrdenS TSN 2 R
DB, AR AT LEOSREIEE SN, 208k
WEERD 1744073 20K, TROBERHETS. K
DTN A T ER I NI OBLEEEH THEILTR 2 B

E 35 Tu-2 HHHRD Jows KT, ERBEHEE DXL
FTHRDREREXFRL TS RECIRERET % RC
M THT LT buog—a O a1L TARS. EEHIESES
FHTHHCL, SHEED 4utu531 1 H BRI LR 513
BT

B4 X 300 m/min @ 1uR-z THEIL CHEERR T, #®
BERAE DTG DV ERR NSRBI T RE R, TRIBE N DIE F &
RGN ETLHA L, FBRINC SR E L
b & TEBNHBHSEAS 505, WOlRE S kehvbhbicn
EREINTB. (AERBEER 28 &5
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2 P.T.O. #lHH

K& UTeri s, s %35 & 5 BRIl 78T
B S AR, B BT TR s & OO BRI L D R D
CRBIIFRT FsuvRa, SR REMRE LR AERTH
ML, aufoh RENCERLTHS.

MB FoRERIE 7 L —F DSTREL

- o ¥ D% FEEEC M SIS BRI AR RO,
LTS, (EHSTEETTEL S LA HEWMEM Ju—F LT,
MB T i Su—+ © oy-L e LI

MB Sp—% i3, fEEr Su—+ B nih, by, £
TR ant NLE 2-8922 AL T % LB 0EE
BT, EEESEORMC, HEREERE AL TERL, £
Wl o BT A L B, REEERZT B i LD,
MB Sp—% 1%, HB5—EOWETEREL, FEEHEOEEER
i3 b DTHD. FHER

(1) %&Fr, fEiic 20~509% orREE  fEoND.

(2) IEBTHOFWMEOHFHNL, MB Ju-—+ L8 Ju-F &

O L T B O CHOFBFRC L T, Zatr s
Lo,
(3) foEEHMEATRCHEL T, MBI EHlThs.

! f;z

MB JE#E R L+

B
® X & 5 mom " B W’
MB-7.5 KE 7.5kW 8P

MB-10 KE 10kW 8P

MB-15 KE ISkW 8P

MB ~20 KE 20kW &p

MB-30 KE 30kW 10P

MB-40 KE 40kW 10P

MB-50 KE 50 kW 10p

MB-60 KE &OkW 10pP
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B oL —-s8 SCL-RFZa 5o viEEEa 5
vHE—MLBLT SCF-RE2ENBRAa T
Y EBEET - ML oLELT IR

LTI SL—sE-tLay—-2 L LTH L L SCL-R I 307
vy BE JvFusE- bk LU0 SCF-R BARAAEIE cofuy 2
EILHA -t OEEXBIAL .

SCL-R, SCF-R 13\ v d 0o FHd A910 ¢ 100/200V 3k
i e-lp THD, LFTINI L CEEEH AT I TP %
Ve TR TR S

SCL-R 3Eko@# >u—6 M =—t M Su—6 L, 1
—R TR E, 8L OVNERBEYI» 5 b DO TH
5.

SCF-R 11X %Bis L1z SC-R EHFSIN »u—LT—~b O
SN FEE TH 5.

1
SCL-R J¢ (400W 4P
100/200 V 50,60 ¢/s)

2
SCF-R J¢ (400W 4P
1007200V 50/60 c/s)

EEsRSEAERARECRE

FECRIHI A 3 REHICRE S BT E IR, TBRN 39 FEHE
FHBELT, HATEFEDLN TN, IO ERERHEN
BREROSZRESREL

FHERIL SR & LT 180 FiBlES 5%, WERKEEEAKLAY
fitedotL, EPROBER - B —0 X AZEE R L TS L
RS, AEX D OISR, BARESTELTAEC LT
IO ESR A—h [BOSESHEITHES AR TRE R I
M TR . WN ST 2 5 SR, ERIER, 207 Tk
s, R Urobn, EEIHMEBEAEUD, AEGHIRS, i
T, -2 TR R IO Ju—F+ BEAKRBIERELL.

FHHARREE, T OCRER 6 WAWERERL, v flX
ERGCTHEARRMERIN TS Y, K¢ 47 256km/h &
VO BHEOMREEREYITh TR LIREECH LS
THBIRETIIEINL, REEORF AL L, LOMMER
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