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Mitsubishi Critical Facilities

Shigeyoshi OGURA - Kimihiko HAYATA
Motchiro TSUDA

Tn the design of nuclear reactors there are a number of problems which are not to be encountered with in other industries such as

presence of radiation. Materials to withstand the usage of a long period of time, physical change of the fuel with its burn up (consum-

ption of 35U, accumulation of fission products and formation of Pu).

Their solutions are only feasible through basic research and

accumulation of experience to elevate technical level. Of the design of a nuclear reactor, it is found necessary to improve the course

of nuclear thermal design by confirming the design value in comparison with the result of experiment in a final process. To aim at

the attainment light water type critical facilities has been designed and completed of its construction by Mitsubishi, the outlines being

described herein.
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Radiation Measuring Instruments

Masaru IWAI - Uichi KICHISHIMA - Satotsugu NAKAMORI

Radiation measuring instruments are basic devices needed in handling radiation. As for Mitsubishi radiation measuring instruments,

it is feasible to compose a variety of sets for the measurement by combining single unit apparatus divided into each component element.

Sections of electronic circuits of single unit apparatus are all provided with silicon transistors and integrated circuits so as to insure high

reliability. Single unit apparatus other than detectors are each made into a unit, permitting plug in to a case of exclusive use and

facilitating the combination a great deal.

The article elucidates the single unit apparatus and their combinations.
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Neutron detectors.
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2> TR WDT, Uﬁk:iﬁ’ﬂ)‘/k@“k% v Asoqv Fi T D S8 T EE
Merc s L cElld 3.

R & IRICTR T

BF; g% ND-8500 2y~ 17
RSo«v FH 14
HTE AR ND-1251 #% 14
HepiIRlE NR- 444 % 1&
EiE& ND-1355 ¥ 14
R E TR R I ND-1535 7% 18
ZEA LE R R NR- 011 % 18
1w -2 ND-2330 ¥# 14
BB r-JL 15

4.5 zofinfEiabd

EOCEIE L e R — T 5 ¢, T oficklix O HhY
BT 5 CLRTE o JEHE, WEF LA LICED, Th
ZFNBBEOZRPRE LHYEL T B,
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Bl (EmER)

s wpA kR
B 3.1 o F ok A

Neutron moisture gauge

0~10mV DC
ETERET
AR-K-700J%2

e N

BT SRAK
ND-5351%%

HAIES
R 3.2 F£mEkAySEHKEK

Construction block diagram of neutron moisture gauge.

0~10mV DC
Lok
T
U
SCERET
241Am-Be BES AR | AR-K-700 72

L e

K33 25 AW ADEMEEX
Construction block diagram of neutron moisture gauge.

3.2 ®| 18

AGFOEBE LTI, Tk HIbhTw3 X5 K Mev (2
YAvILoboviL ) BED 1auE- F b oM EIE S LT [
ThHo TOMEETE, APOKEFTE E OWIBFIC L > T 14
W= T kin, Fev(zuotoulivh) OBHETF L MFEN 2 kB &
2k, BPHETHRBRMLG BE: sHBc - Tl 3, © O
ROBECTH, APFOBMERTED F ) HEBEOYRE L H b b X
BV 7z, THEMDFT & T 240 TEEEE L v Ec
T, R

H=38 C=077 0=050 Si=0.12 Ca=0.44
LnS X5 REEE-TEY, HAMO 0D 100 55 KA ->T
VETERHLON G, CDC L hbAEERFOEL BF: #Hitieo
WA BEERFAOBIRE o L HTE 5,

3.3 &% B

(1) ZeEFkoitamiaet 353 =% BF; 5408 (b
THHED &, MWHESEROPRTEIEERD rsuvvza BB L
DRI EN TR 2D CIERICT S AHERERH L Tw 3,

(2) PGB oW TRRICd 241 Am-Be # L <w

50T, MEIC LS CHEZA yHOEL AR E AL IR, bl
THFATE 3,
(3) T LiIcHEETHRIEOBHN LD TS AL, 54

1176

% 3.1

EF R E Y

;AT ARl H: B

Specification of neuclear moisture gauge.

i #

B Tk 43 BE ND-5351

& 5 AJBH TRy Bt ND-5354

woosE o &

SEAT. BEREEURL Mo 2 =,
Wo o~ 2, R, i =
VY- P RICHE TR DK

AT, BERBECRL M= -2 2
Wa—s 2 8. 8 o
vy =t HCEITRhBEAY

e N

0 2§ ~25% H20
(&4 itk DRY BASE %)

0.25~25% H20
(k4fir DRY BASE #%77)

b4 B | 0,52 H20 UTF +0.5% H20 BT
23 SE # | 30/60 B OIHa 30/60 BbE0HE
7w e 7 RERAE %5 A
B
B %) 2% BF, 3BT ND-8534-90 | =% BF; 354 ND-8534-50

m AOE R

0°C~40°C 40°C Bl kst

0°C~70°C

PR ERPAS P LY ]

TYT v PETAY
VTN YD ATV IAIRNE
W -
# 3 ] N7 (K@) N7 (Kn)
Wi | | *1Am-Be 241 Am-~Be
i -
Flm It | 100, 300, §00 mC 30, 50, 100 mC
B

Wl mom

460 4

460 4E

4 )l

0~10mVDC 7u—54 v

0~10mVDC 7o w74 v

JHom ol g | 0°C~4-40°C 0°C~-+40°C
S e
WlE ¥ ) NLS(Rt) oL N 1.5 () oL
# i b
" O | Bl () ZL UH
SUBEH LR TR | A L
if¢ #i 1 AC 100 V10V 50/60 Hz AC 100V 10V 50/60 Hz
A A% R | i
il 24 F ] ERI-0B T #~v#H(YEW) | ER1-10F 1 S~ H(YEW)
i % A EWHEIE L5 HEATH | ASEBWE. L5 REHN

AL

TR

Y-F TEZDTHERICH L T o2 ELTH B,
(4) HERDAGPEFHNIC AR T $o3Yvd OLTERE 5 % <
7 < ON-line i THil-C %, %% HBHIEAORHEE L LCiifc

%Z’O

(8) WEMROHBAERN KL woT, FATHORIEMERRIT

VC"'% %o

3.4 EBEOHN
ZEER TSR IRD 2 TS B
% M % ND-5351 %%

%5 A

ND-5354

EKETBE ho OHBEL ALrauy FICH Y AT 213 HWICEifH
L, 25 ABRBHEYOTICZ S AT 2T LR TELZED WICH
M3 2. TR ENOHEFR 3. 2 5 LUK 3. 31CHT.

B R 3. L IKRd o A ETIBRHIEE & iEEdik
3.1 i, BRHEH ol BECERE L 20T %2 K 3. 4 KRds

KefHHo—F%H1F 5 & B 5HEE» LD vz 2472 b

CEERARR
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3.4 bR PUBEICH D D 7o FRETE AT ok S B RRHEE
Detector of surface type neutron moisture gauge installed
to a hopper.

2,601

5o
2,400

2,200

cpmd)
AN
(‘)

3.5 JRoEkE L-ba-a OIHT)E OB
Relation of cpm with moisture.

k3

E

]

3

1

‘h

10

3
33 5
6 } 8

B 3.6 k2o @l & o & i

Example of moisture measuring recorder chart.

TE RS TTRT BURR - S - R

DR FADBIMRICERT B u- g DI L AD R E O
MR R 3. 5 1RT. B 3. 6 WWRIFHEEH 0-or OAKGE e
ACHBEL72E BT, ol HIC 2= D TRAD 0 %%
HRL, 302 932 5 AXND LW ILT B IRTES & CBlERE
NBo CDLS ICHEETRSFHEIBERE CRIERE DT, T3
JAE LTHHICHM IR T 5o & ICBBETEE KB W T, &
I a-o2 Jl, PSR AR, Auw b Hz EOFHRENATH Do

4. &RAOYU A —4% ND-5360, ND-5363 F5

4.1 5 =

T DR MBI R L FI L <, TEihokBES L ERT LI
XY BEEMICE O BT KO L HETH 5.

TR TESE Am-Be 7 5 F2: 3 2 T, b O ARFE
T & DWEIC X » TR AT & 2 o T OBRETHE
BF; 50 -cllliE 5 c Lic X b, MAREYSAE ) OAERD T
BFERAHEETE Do WUTRY 7 D OFEULE K 5 IC L
DREER TR v, FHUEZ T2 281D 5.

R B ThEGE 2 77 5 B Eic b i & & oI I EHAIALE 5 2%
b, B RN EREY 5o SEARREREME R & XY EEn
FREEL Vickah, BRSNS MEE R AR IER K
2107 T TG CHESE E TS A X b, TR B B
MC e HBENT X 50 GlgiAHIH ND-5363 1) %7, 3EE
A BONEERL 25 F RER A Yk w CiliET b T &
WTE D, OBV OBEL ¥ o/ CFEETH 5.
(& Hiadal ND-5360 11)

4,2 = E

(1) WWeilEs & b TR CAZER v

(2) TS tnd fud KT 28R 4 » T

B
(3) Elgs, WelMmaBEEBEchi), b TRETH L.
(4) Am-Be T % FnwT w2 O-C, WSRO mE b

BTHERTH 5,
4.3 #H R

(1) M B ¥ Am-Be 10~100mCi 14
Katlias  DBEF; §HEE

ND-8534-60 7% 17k

FHUFL GEREE@IED i ‘
kR (K 2AR30 144
(2) miEiEss  ND-12519p 18
(3) teppdiEss NR-4447% 14
(4) EEER ND-1535 1 145
(5) {EERIE 16
(6) ElgdssE ND-1355 JE 15
(7) Bl 1&
(8) #7-2 14
(9) 7-Ju 1
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TG S R I T 20 © 0 & FHEEIRIG A3 © 2hv507 2554
T, B2 LACt 27T COEWHIERIC X » C i deiEiiss:
T ahzhwbozg, Fizi Tuotvhvhous 2R L, FEEmE*
&/]\J Do

fl: ke
ATTHE 3V ELL
AJ1 Rz & 02us B 1+
B 15 pps (hzhrLeizz)
1MC (FETH avvs)
e et R 1,000 cps
AR —15°C~+40°C

2.6 REH

(1) HEREIGROEEFETHREITR B U SRR R

COEED T2 o WAL T BB, S B Lkm OH o
WEOOIRCEEL, chl r—JuL B LT L5 km~3km #ii
Tndo CCTHRIMIEES N ARE, BERIRGCERTD L &
b I P A SRS P O Fp IR~ A T B o R AR
BBRHEZ2ZEL, HRPLIVESETEY, DLhLOREX
NI & LRI, 8 LA OBRIEICET 5 L8P L, FEITR-~,
b, - B LUFRITICL VHILE 5,

E_a~YudiAb OFERFMEL Y 14m 2L, ZCKBBAT %

2.5  fHEREE AR

2.4 Eza-yuiRat

Monitaring post. CRZTENm)
Field radiation monitoring
panel.
£ 2.1 5L HiEREE (R~ b2
Total cable length. B m
|
; MP-1 MP-2 MP-3 MP-4 MP-5 MP-6
#9 1,180 # 2,410 1,890 #) 2,280 #) 2,420 #3160

CM EHBE QWY T P & AT © L b BEIT I LMY
FUCRT b, SEEET» bIEET 5 7‘)’1% Mo LEREERAELN

5k 5(Cuxu‘:‘!.l,fhoo ¥z, ¥1x5(EREIEN-TH B ZBEEK,
BidE, BHU AME 2 L, il F"’“@fisﬂu'fr"c ThbhAwL S I
Lizo BT, % U'fifiljﬂ%'q’ﬂ@ﬂ’fciéﬁ, EERFCEFERL, £ 0%k

THERDEL, H, X0RY, EEEc XTﬂ?a%ﬁ:%%xko ¥z,

BEBNAMRICGE-ZOHEE, BLAKRDV T TEE L.
BN, Zeth r-JL ORI X ) BREL OB EL ¥ ol

BRI 5720, KEERZ L2~ 2RBE LTV 3. 7L22
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2.2 HURCHE I G B R E  RR
Specification of radiation field monitoring system for
Fukushima nuclear plant.

RO 7 8

M B
PECR i 1 4Rk

#F % %5 H | 0.1 cps~103 cps
(1 uR/h~10 mR/h)
¥ B | BE R AR L 0.0 dee BLIF

B #ii | Sroo
EHE | v-2Y =YL/ 4L FiICEE Y+ v 20 ON, OFF

# K| 7Tro rRNEEAHR

oA # W | #RM@ME | TaRM~1040R/A
(#fts8) SaELt | 28 HIR Eoe~sa

2R Hr~a

#®oR OE BB K| An=hrr vz
[€:519) oI 6t

T, ®T v 7 ER

_r, T v TR
BrBRUSAC R e b ¥, Ty 7B AN LR
v S oo Ls, WEAA s FERETRET T
W oo | RSN LMEEAITICR D, TV, ST
B .
USRS 07 R T O SR 7 —~ B
PLUBBT v 7 EREFTRS .

® X | 6T HEOHN BB T

BMEA | 6 o
E] 58 | VeR/M~10mR/h (3% E )
WHEME| S B

* 3 RT B gt

S IE AR R

H i o

b

it

—Er-JL IC X - TEF S 5 RIEE OWURICERT 72, T MK
SRS BEAE TS 3. C@Fﬂ%momfﬁﬁcé\z@;ﬁﬁl@

X ‘Jﬁ{ﬁm‘b LALTeDS, F—D 7O 5—F1 B ik &R R
BC¥ 3 L SREN Lo R ORBE, r~J HERERERE
2. 1 IE7Rdo Bk I oWCik~r. BICBEOLDIRER K
PLRTo

(2)  ZZEFFIITSE () R0 5 57 220l F BV i i e AR
[

Drfeluat ic BB E iz Bl L < =2 T IIT8E (bl) K EBIERNIC
WIALLEBERD 5. & OUFEITICIL T 0 fFHT, BFogic il
I 5 ERSREREE (MCEF LR E LT 3) AREBEINL TV 3,
TOEKMET ¥ T AR IOTH B, WHMTH h —HE

MAPI

13588

e MAPI

= NN
o

MAPL &8

2.6 EoaULSRAL BREA (S LT-‘PIJI;*E)

Locations of. monitoring posts. ..
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=ER HTF—

TFILDORBEZDEELw & 5 FER)

UDC 616. 7 : 621. 039. 68 : 621.382
B~ A

R’ O5 k% AH KR -itE E—F
B R B E

BT HR-—"'BH T

B2 R OBRT-HSH R

BRI Z5—ER"T - B O|RTT

Mitsubishi Rl Catheter and Its Diagnostic Application to Malignant Tumors

Kanagawa Dental College

Mitsubishi Electric Corp., Communication Equipment Works

Mitsubishi Electric Corp., Central Research Laboratory

Mitsubishi Electric Corp., Kitaitami Works

Tomomitsu HIGASHI - Taro HISADA - Shinichi IKEMOTO

Akihiko DOKE
Kyoichi MIYASHITA « Mamoru TAKATA

Akira IWAKISHI! « Minoru ODA
Kyoichiro FUJIKAWA « Masaharu HAMA

A catheter-type semiconductor radiation detector and associated electronic system have been developed for the diagnosis of malignant

tumors and of the circulatory system. The catheter type detector measures 2. 5mm in diameter and 150cm in length and can be inserted

into human cavities and also into the lumen of gastrofiberscope.

After introveneous injection of about 300 uCi 32 P, the amount of 2P

uptake in the cancerous ‘issue was measured by a catheter-type detector and the counting rate was measured by a counting rate meter

or recorded by a recorder. A considerable increse of 3 P uptake was marked in the cancerous sissue. This method proved useful in

the estimation of the region of the ‘cancer.

L. £ A »° &
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M THERERL A, MET &R 2 .
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UP GHAEOBAREM L X WMCIEHRHBL VD L1 EHDF
LT EBHLNT B, LT, hy—7u BERERHE T O,
ﬁﬂé H, TE EEarczs AL, BbLERMNE ZOH

DL k) 3 ¥P OBFOERE, PP ol £ BosH
RERAET 2 Lickh LbRD, 2P OEROER L ZOHHH»
b, PAGE)EEE 2 ORMEEBET5C LA TE B,

COLSHEFHICIL> T, HEH —~FL B GM ERfv bk
23 5438, FmrErne &, 500V BEOEBF L T A
ICER R C & A EHh LEFALFERD - 7,

ﬁxﬁbﬁx&%éb%ﬁfﬁﬁ%* N o0H B SSD CEEF U FkR

B B L s AHNCREHEE I RELDTHY, bhbi

liCiL’T’{Lo’Cﬁ{%ﬁEL@ XO5RM D DB R oo T
BERDX S hfEEZb>Tw 5,

(1) hy-su BRI
o INERETH 5,
o lRAHEE 2.5 mm¢ TH -1 A-20-F DABA» A @D TFlic®
5ATE b,
o {&\» (7 BIE(I0~30V) CHWET 5, EFMm (4hALLLE) T
» %o

(2) BirEHEERR

{EHES ICRRT a T Do

(3) ARk (Ve X THERAD)
o Bt 3 &, BRIBER R o (B 2107 BHIL iz TH 2,
FREDL RO I AR HECE S W)
o REIHNETHE, F—oHEicxhz, KRG D
TANER E bILTWD,)
o JEBFEIOETH B, (BAFEROBEORHELEIND.)
oA THLYE S A8~ BDOnTWn b,
o IC (4ERHEIE) ML T Y, HWhERDL A,

T DR % v RO 2543 17 flicow T Bk T4
o T iR, PP oEWMAER LR b b 0 16§, EEIHED
I adhoZebD1flE, TbOTHMBIREFEREIL LI,

DEFBRITEL w & 5 OBBiO—HEE LTAMEEL DN S,

A&ﬂa%o%&ﬁ%momfiﬁf O ICTEFE L 7o ps O~
®, CCRBEETORRE T LD THR D,

2. RlAF—FALOIEE L ERE

2.1 Rl AF~ALOHEE L L

2.1.1 Rl AF—FLOHEK

RI pz-51 ORBREE 2.1 Dk Ch>Tnb, ¥/, HED
SEEFE 2. 2 1KRT, ®2. 2 Thab -7 BEE KRS
L URIERER, A, FUBE L AoTRY, kR EHicoe T
PR ~BUTE 2 X5Ich>Tw 3,

2.1.2 Rl AF—5J (MCT-101) o>t

h7—7L TBAE kR HEE
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A% 100 %5 235 &, Billigg o lem FahvT 16 %ick 5

2.4 FijEHEiRgE

HiEEERE, SSD 1L 0BRES FRIE L, SN e MK ¢
70D R BB ETTR 50 SSD OFHELIE, pn B SSD ¢
10p, p-i-n P SSD <yl mm ©dH %23, HEELRHASESIT
SSD DISMEES RN &Y, HaE ALz & DML 2 B,
% CCHIERIRER OGN, SSD OHRER A E O Bk
B BT 2T L ICEA T BV,

HERR &7 3 BRI, WH TaLF~ 230 ~1 MeV B ICHH
LTwa2y, TREENELSE 104 @ SSDcRT 3 &, 140
F— 28 100 keV BEFLIT 0 8 ik SSD OAFsIfEHNTL £ 52
THLE- RENL LicAa 2 & SSD o HAERY > xnlt 5 L on

%< k5. SSD oHERR, Bm#S$3®ﬂM&ﬂWT? H(d
Bk 1t- KT 2 0C, >R Li BT,
I#VE— O—EE T BT Avz wFEET 5,

F 7 I MeV EHEE To 1+~ HiFRCR, BT ORMETE
Y7 Y O 1L~ BERR 10— DFEWE ENE T, 1 ALz

YAAX R D, COERERRC/RE 22T CRAEL 1mm Y
72 ) 400keV BREMER/NMEIC 2 B DT, AL HiE D —EDEIC HE

DR L m D, ARIESLE O0p 32 &, TO{HEE 20~30keV
mﬁ eny, WhEESAECoE G LE LTE-2 2 BKTS
(E2.7), L7 oT, 20~30keV @ Sz 2383 Suz & Qe

D0 ESpD, ReRbMiEr REdELTICEiCAR D T,
Fﬁ HUEZ DR RME N A E A D LS LA B ERC 10 keV LI
TTHELTENRD S,

e LA B BUET 23R, RIEERA IR ORAR, RiRRO
GRS BUEE, A DO G MRS T, IR EETEREE O 3 R %
L&aoAﬂm %%iuﬁ77b®77m@i K2 HDT

SED S OCiEF 150pF o5 5, SESEIIE, HIEEE
ﬁﬁx@f e B AJIREBLFHES o B cmﬁL b o, EiE
D FET i nTiki1kQ ©d %,

HATMEEET L w5 i, SSD oW hHER oMK, B X
U SSD f 72 IO RMES & BINER IR L 2 O DFITH B,
SSD D MiMEEEI L, SSD OfBFL KE XIc X525, 4H0d
DT 10nA O F—gd- TH Y, Arr EIOE MRS ERITEDL
I RKIBL, I0MQ orxic5nA L3 ONWZEF{HSS
D @@JVE AL e (ab O i ) EZ}?# ﬁ)_LBE# ¥Hbhd. Hag

1, FBREREORER RS 230k, /\7}1*# @

O 125, B #ﬂ#klb\%fﬂﬁ#ﬁ‘ﬂfﬁ@%n/cno) 1/4
%lCLt{ﬁ 1L, 2R BT ZFEERIC INBEEER ST 15keV
Ebo

TN DR, BER T ARRSESIWEETH 223, iR
#B D FET % BT 5 € & 232 EHERE L1 OID S ATRE

THb. AVRRERBIZ LA L r-JLICE o TIEIN T B D
C, FET #¥#FIHHE L < b H% b b3, —JiEFiEestic X 2
HE Jusdoauz ORI K IE L C S Mg lsismo L, Hn
WhbFsceichd, chid, HZicBIL TANSGOEBARMITE
TEL, HEOMEHhERCOREEMELLRKELFhTVIC L %
EWT %,

LT AR T DEELEME, 1-JL AR L FET 0 4t %ﬁf?)kt%
YFEE L T2 L THY, HFUERZHNMEE 25, BASK
T, WFHER L 2L CTAHES AL 5B Y jTﬂ:l,&tn

8
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D¢ 2 FEOMETh ER LMW AEE LS, FhTd 10
B EOXFIBMIECH T, TOHERZOETETTIC LR
HitcH s, 2zl FET ©3 ~5{f0 FET » %00 4 8i{E
EITabw 5050k (REFEA) 2B L, BELMEABEHC L 7z

LA OFHECR 4 MO AFIFERNIC X - T #HE 10473202 30my %
AL IEHH 50 © 2T w2, iR o FET 0%y

D120 TH D, T LIBIBHRICH tzAvurua s FEL
T, HbE AL % 15 W ET X o

ZZ Rl nz-71 OREHERCE W CERTE T R 2.1
KR To TRICY 5T 20~30keV DEEDHD £mn R—I5L Mk
TEDREL oo 4R, LI SNELEMAT S ADIC -
I DIRERAL, WHEHUERER OB,  FRIESR ORI EFEL 2\,

2.5 KF (BfEH LUHETRE)

RO FE 2. 16 17T, T T icfiibiiTn 3 MR &
EFHIRR, EHECRR B X USRI ORI = EE ouRRE
RO T Kb ThE 0k FE—T, ZSROHHAERISD,
Lico T bdTonmte ElEEL b o Tnd, ThbnsE
Hiciz o T Rl ps—51 OO EHiIcid RS LCoffivne
T, aviot &, ZeMcEAT BV, UTHREOTEHAL
LREROND,

(1) HH-HEBECHEREEOS ZNEA L,

RIRDOFIES X UBHEERE 2. 17, 2. 18 1KR T,

BEEAL R0 2 RS E KO ORERLEBC LS T,
FIRER R B ENDD B, 2T, ZERBIHE A0 L EEER
£ 2.1 FiEMES oM

Noise of preamplifier.

A szﬁi 00 MQ 10 MQ
. § 5 { {
ANER T
0(pF) 2.4(keV FWHM) 3.4(keV FWHM)
50 3.2 4.1
100 4.2 5.0

2.16 Zx{k (Ffes X UHETRHR) OREK

Block diagram of main system.

2.17 #ik (Ves XUHERED) MiE

Main system, front view.
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= 3.1 5 W Example.

I EET AR NN R TR

EOROA | 70 | FHMHSA | BT LKA | #2002Ci | 20~ 241 R

OO | 73 | FHEMMAA | R LESA | $13000Ci | 20~ 2410 | el

ROMOY| 46 | L 3 2 A | RPELEANA | #3300pCi | 20~ 245 B

OV O 67 |k # A RPLEERA | #9300Ci | 20~240%3 B

WOMOM | 56 | A RTLESA | $3002Ci | 20~24151H] | R

BOEOH | 83 | HMA A ? | RTLESA | $3000C) | 20~24551H) | o1

BOBO| 55 | & B HAL|R W] | #9300pCi | 20~240%f i3
OO} 72 | &£ # 2 AR Wl | 9 300uCi | 20~ 24 | o0 )L
BOMO, 62 [ & # AT Wi | #9300pCi | 20~ 2450 | S ik

MOBO] 48 | ¥ 2 A 1B # A | $300pCi | 20~ 2450 I

OSSO 76 BB B AR B A 300pCH | 20~2455 Iss

HO=a O] 55 [ I A A 2 A $9200pCE | 20~2450 | J

WOWO | 43 {1 % 5 AW » A | #300nCi | 20~248%H] B

KOHO| 48 |7 2 Ao BPFLERAL | #300pCi A I

[ " e | B MR A, . !

MOHOMK | 66 & B T I L | #93001Ci | 20~ 24 () I
L w k3

OO 76 | BT LR Wl | #9300pCi | 20~24B%H] | w0

# O H |7 A EWHS A RPLESA | #300uCi | 20~24E5 B

3.1 B GO ABA

Upper jaw cancer.

AO YO !67jt l I

Cancer of r-upper jaw

L R

MY

(ST N 2 W g

3.2 LR B AL OHE
Measurement of upper jaw cancer.

EHCEB LD D L FTH 5 %k,

T, B, BENTIERHEY lom Z L cBH L <, 2P ER
FlLi-dictbciickh, RADEBHBEZHET - LT
fto ! »

1190

Oesophagus cancer.

3.3 BB

I T.s I8]ssvo |1 ]
’ I | Cancer of oesophagus
+ R R HI T
Bem Xem | 40cm| 4l1 IS 42¢
Cancer
| A Lt bt n
o e T e AT A e
TN T L {
3.4 £ A0 E
Measurement of oesophagus cancer.
3.5 WExA Rectal cancer.
| S.‘K. 5 483'.01
i o
I o
Rectal Cancer|
: | i Cancer
7em Eom Sem 4em 3em om o

W\’\mﬂ i b N 1AM A L A / ‘ﬁ“flx,v“”‘f‘\ N

WAL g

3.6 WA Ao
Measurement of rectal cancer.

Wi BB DN TR~ B,

(1) il L B EDBALED) RELERL) (B3, 1)

Filite0BHFT, HFEHCLeX5bLV b ORMAILCE A,
¥P 250 uCi HREL 24 W ICEH OB F ME L e (K 3. 2)
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Input screen of X-ray image tube.
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Specification of mechamcal parts of double axis neutron
diffractometer for atomic energy commision of Iraq.
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Block diagram of the neutron measuring system.
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Block diagram of control instrument.
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Gamma irradiation unlts manufactured hy Mltsubishi
(including under construction).
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Measuring Technique of Low Level Radioactivity

Central Research Laboratory

Kazuo YANAGISHITA - Akira IWAKISHI - Minoru ODA

For the purpose of measuring low level radioactivity an iron room of 1 m? volume has been constructed with its 20 cm thick walls

lined with lead, cadmium, copper and acrylic plastic.

Thus it has been realized to provide a low background iron room such as its

radioactivity being 1/50 compared with an ordinary room. On the other hand statistic errors are liable to pose problems when low level

radioactive spectrum is measured by means of a pulse height analyzer.
tion code of spectrum has been developed by making use of an optimum filtering method.

kinds of technique, it has been successful in extending the lowest limit of radioactivity measurement to 10-%.

example of measuring human radioactivity.

With an aim of reducing them, an optimum smoothing calcula-
Through a joint application of these two

Herein is reported an
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Interior view of low background iron room and measurment
of human radioactivity
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2.11 37020 SHR
Three disk support.
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Detector of oil film -thickness.
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Oil film temperature rise value of off-center pivot
of three disk support.
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4.10 jhIERz ik bl oA D4
Change of oil film pressure distribution due to oil
film leakage.
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4. 11 JhBER v ic X B IET RO 251k

Change of oil film shape due to oil film leakage.
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4. 12 hBEHE 2 i X B E D 2o o 28k
Change of distribution of film pressure due to oil
film leakage.
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Relation between delivery peak pressure of oil lift

pump and average pressure of oil film.
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Relation between pressure of oil lift oil leading
section and oil film average pressure.
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Relation between start friction coefficient due to oil
lift and average pressure of oil film.
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Elastic deformation of pad due to oil lift.
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Thyristor Assembly for Static-Leonard DC Motor Drive

Itami Works

Takashi YAMAMURA - Takashi OHMICHI « Eizo KASHINO

Keizo ARUGA - Hideaki TOMEI

A Static-Leonard system using a thyristor assembly is mostly used for a controlled driving power supply of DC motors. Demand

for this device is rapidly increasing and a number of proofs to demonstrate the excellence of the thyristor assembly have been accumulated.

With an aim of putting high power thyristors into practical use and also coping with large demand in future, Mitsubishi has completed

a standard series of thyristor assemblies for Static-Leonard system applicable to a variety of fields. This paper introduces the process

of the development, duty demanded for the thyristor applied to the Static-Leonard system and outlines of each component element of

standardized thyristor assembly. A report is made lastly that E. D. P. S. is introduced in the manufacturing arrangement of this stan-

dardized products.
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D, WRRERE LAT-F BB Lco BB AR LY e # LT
1966 51T, ARG RSB ITT ORI & 0 7e 23 BRI I 41y
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The first large capacity thyristor assembly
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% 2.1 T8 #1y22 FT 500 ofk:
List of pérformance of flat-package type thyristor F'T 500.

H H ] g i
SR AT (T E 600~3,000 V
SENEE AR T SR 600~3,000 V
Sk T 3 BE i 400 A (BN 180 1)
S M TR WD B 7,000 A (FJf P8 M TEIE B 1 9 4 2 )
SERE ALY~ b ATS 16W
ST - AT 3IW
SR ABRY — L 4A

B S RECSE o b A
o m BT

200 A/ps (1/23EIT)
2.2V (1,250 A i)

sy~ bR 350 mA
A Y~ 4V
PRI Y ~ bR E 0.2V
500 V/ps (172 TRIE)

B R kAR
# # i 0.06°C/W

2.1 B 4122 FT500
Flat thyristor FT 500.
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3.1 B 41YRARA7
Flat thyristor stack.

ey - Vol. 43 - No. 9+ 1969







B 3.5 2350 X 41922 HEE
Stack type thyristor assembly.
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Basic composition of main circuit
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Reversible drive main circuit
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A Blade Antenna for UHF Communication of Aircraft

Kamakura Works

Yoshihiro TAKEICHI « Michio HAMAGUCHI
Makoto ONO

Communication Equipment Works

This article gives an account of the result of study made on a amall-sized broadband blade antenna for UHF (225~400MHz)

communication of aircraft. An antenna used for aircraft is required to be of small size to reduce the drag. By constituting a broad

planar radiator on a metal-clad dielectric plate as radiator, it has been successful to obtain a small sized lightweight broadband antenna

with reduced height and formation of a matching circuit by means of a strip line on the radiator without having an external matching

circuit. This antenna is 200mm high and 950g in weight. The performance made available with the trial set 1s; an input voltage standing

wave ratio is below 1.6 for a 50 ohm coaxial feeder at working frequencies 225~400MHz and in the horizontal radiation characteristic

gain variation.is +0.9 dB at 400 MHz
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Target performance of UHF blade antenna
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Low Voltage Insulated Conductors Bus Ducts

Nagoya Works Shigenori HOTTA

New type bus ducts are now coming in use for connecting conductors by such technics that the conductors are coated with insula-

tion. the ducts and conductors are closely contacted each other, and the junction is made by fastening of a single bolt.

This article describes in connection with the above contrivance the features, construction and connecting method, and also explains

its electrical characteristics and capacity against voltage drop, temperature test, electric noise, load test, overcurrent and fault current,

characteristics of conductor insulating materials and estimated life as necessary technical information in planning bus duct. It is antici-

pated that these insulated ducts will replace the old arrangements in no distant date.
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Cross section of insulated bus duct.
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Cross section of bus duct.
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Junction of insulated conductors bus duct (before jointing).

2.5 MR Aot BEEERS (2 5 AERD
Junction of insulated conductors bus duct (about to be
nserted).

2.3 MBEREEKAZIo IR HHE

Appearance of junction of insulated conductors bus duct.
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Connection of insulated conductors bus duct
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4.1 B AL o+ EE BT & MR
Voltage drop characteristic curves of insulated
conductors bus duct.
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£ 42 puz B Azsor SR FAE
Temperature rise of conductor in aluminium
conductors insulated bus duct.
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A mm °C deg deg
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3,000 2(8% 165) 90 50 55
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Continuous allowable current of aluminium
conductors insulated bus duct.
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Current reduction rate of aluminium conductors
insulated bus duct.
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Characteristics of Mitsubishi Diafoil.
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Thermal aging characteristics of various conductor
insulating material.
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List of locomotive performance.

g%ﬁ:ﬁé .9‘)30—‘{, ) ODZDV‘
o | sk | C T PP e Tr ) FEMR g Ty
(e | (km/h) (ssEps it)
% W 700t 16 60 66 LR 9695
s 7
£ H 800t 20 40 43.6 LR 82%
% 700t 16 #7160 # 65 ZR 58%
Tr—F
1% H 800t 20 ¥340/35 | #4940 | RAH 58%

£ 2.2 BEFEoxEmEY

Principal data of locomotives.
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(a) Powering notching curve (Passenger service)
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(b) Powering notching curve (Freight service).
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Braking notching curve (Passenger service).
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Braking notching curve (Freight service).
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& 4.5 BHZESTREEER
Main data of motor driven air compressors.
E4 b RO A E@R ooz E
12 £ SK-H-180 L MCR-711-B
2 i [i=R7 =g 12651164
B H bl kW 8 0.75
i E \% DC 107 DC 72
ol B i A 90 14
[ pPM 1,250 2,500
# i3 4 4 2
A - - CENEMESA CENEMESA
b2 £ 241 VB
o o HOR I/min 870 90
%éi % % E kg/lem? 7 7
@ [ZI 73 54 rpm 1,250 2,500
A o=~ DIMETAL DIMETAL

%, BHREH LT HR T RRI 3 BEFilE - 2.

4.3 EBHHEERINE
QOuter view of motor-generator.
% 4.2 BHFESEH
Main data of motor-generator.
2 o®mow | o» w @
& # MG~151-AF
+ s Wl AR AR B AR S 2
BF A, BRAH HE S
s hiS Ah 105 kW A 80kW
T E DC 3,000/1,500 V' DC 110V
E #Hi 3570 A 730 A
it # 4 4
i [ # 1,500 rpm
# Ed B I
1A K BRI OR  1E CiTEIE
b it} i iy 2,325kg
% 4.3 HEIREEBEEL
Main data of motor driven blowers.
A b = T R P T T 6 L EEAEAESREE
W # | A-330-A=KS-620 A-331-B=FP-65
b1 R (=8 A= [
i3 H bl kW 20 2.5
a ki J5ES A\ DC 110 DC 110
% # A 230 35
Bom s x rpm 1,700 1,950
#i & F i F #
% it E: vaya Tu7
B i I mmAq 180 40
# )-8 & m3/min 260 200
= 4.4 EBoEZERTEE
Main data of motor driven exhausters.
# b SRR v 7 ) BIRREE R HER 7
biA #% SK-H-200 M SK-H-180 L.
12 K B =6k
K Hi Wi kW 8/11 13
A 1 A\ DC 107/105 DC 105
L} i i A 90/125 125
GRS 4 Pm 1,000/1,350 1,350
[ i1 ¥ 4 4
A= dp - CENEMESA CENEMESA
i# £ vVC3 VvC 3
. o HE R I/min 5,800/9,830 9,830
£
= ¥ % % mmHg 550 550
4 [EI Tpm 1,000/1,350 1,350
7
Ao - DIMETAL DIMETAL
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4.3 TBIEERE

T I X BEORER ) L EIFEY & 2 RTEBE A E SRS
25 F LU RERROBEIERET 2 FIH L CBREh3 % REF R HED
MR ABRD 5. FIERBOFRMAD», REHREHREE
DOHHEAREL LCHHEBEERML 2,

F 4 3 F 0TS 5o

B R E R R R
T EHERD B

4.4 BHEDRAR> T

FBEIEZ £ HEREERS XCBEREERAD 2EH 5, »T
NIEPREELEEL LTw 52, BUREEATELLEEKC
X, EESEERHEZ fuT B L URICGES 2 EHEIEEETER
Mk 0BIETD CLATED, k4 dEEHEZ KT OHFETS
%o FUBLFIEZE S+ He LTRAIh %,

4.5 THRTERRE

7o KRR BMEER Ju-+ 3 X UCHIBAEERESIE: LT
Wil E N 5. MK B R RGO REZERERE LT
I b Tnb, B4 SRXTOHEEZRTS

SO M & &

BEHE S X B L. BELRR

5.1 HEAERX

(1) e T e L CirEic flshs 1~4 )
w3 LT, WH swF O THIEE X CES JU-+ AL LTHED, £
PR IVRLOINEBRED D, Ebic, 3ROTFGHRBMELD 5.

(2) BEsEREC X 2 AP IR AL <k b, BRIEERD
W ABIGCIE U Al K UHEER Ju- #Fﬂéﬂb BRAL fiE0

FHRRERIC L D {EREICEIR TR B,

(3) ARG <R S LU EERBIREEE B ic
Yz 5723, BBl ® o orto HEETTURE 2197 &
BEL, FEBCLCH BT &fmﬁxkﬁgrﬂméﬁwz:&a“éo

(4) ME MR A IR L, 1R1E 20T I X D BREER
HIcEifz 20 FR 507 I X v P KT 2,

(5) FEEEBERT AMowie—2 BEBOHEEEEC X ) fThv,
MRS X D IRVERIRETH B,
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® 82 ;& I

Driver’s cab.

FE Lo
Bk L foadso BT EEsE B L C foadso B LU
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ZREI ORI L TH B0
Roads57 BVE 21wF, ZEBEN 21vF BPLUPREL LR E
B FF-CET LT 3000V RIBEOEENILEE TR > Tndo

9. © ¥ U

284 [ TALGO ©RE X3 F—tL BPHE 2o T 5
2, BILEBICEWTE, bitbiLaBiciyA L 7 7900 TE 16 i,
FLUEZDOT A va5s EHERERZOEEH L 9 L, EbKKHA
FEDOUE % i L 72 8900 JE30 40 W FtEiIc X b, aR1u EgRi o
ISR UCHEMET 2 B bilive

A Z BB B D SRR R AT 7 DEZER MR U e 28, ABBIHE O
BUWEIC b7 o CH, SHEERTHEOKNTE, BAEALEORAEMR
#3 L f 27542 1—h- CENEMESA 3 J (X CAF #Ho O hic A5
LTARKE V. TTREIHNELETIRECH S,

% E X M
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58 2 i & %

Binary counter.

- JUUUUTUUL

C1

Ce

Cs

5.9 2 h90a D 2146Fe—t
The timing chart of binary counter.

Vi

F N RSB R F,

510 2E#MIows K
Block diagram of potentiometer and pulse distributor

5.11 Awz srfces
Pulse distributor.

(ay

|

5.12 Auz 5rECeE 2146Fo— b
Timing chart of pulse distributor.

1270

F0=TNFg {Z,<]Z\>,; T T (5. 6)
5.5.1
(i) N=2% n=1, 2, -oor o N

m=20 21, 22 ...... , 271-1} DEE

5.11 R k5o Vwdonwd % n BT 2L 5. 3HiT
RV KR BEESHIRE L Tw3, coBfh, C~C, oiHN
BESEHEE OCL2ELB AN ALz A 25 @b i T
ET0 ) oRERZLT 2, ThALDBANZFET L FMEL
DY, Fi% CP RN Auz & LA k®22EELTRS. 11,
5. 12 CRIIT 2, Cont 11 —>T0]—-T11eZ{tT3e G
Froy—»rT1y->T0] 2Z4kL, Dy2i Tl 2%3, Dy&d
M1 2A200EF CPL o ALa KEMILTWwD, 7007802 TH 4
1oL B L CPy2s NAND 2 @ #— K52 b, NAND2 32 A
b F1] ey DioREgFE2 0] LLTD % Ytwb 5,
F%bb Cy L1y T Dy & LT@CRLZ 1 L2 2T, Dy
DN Az #E Co & REC AL IBE 20w/ L2 RE > T D,
flb> hova Ci~Ch ik DT HHIE L Di~Dy, TEIL ALz 8%
BLCeRnTED, —fiic Dy oI G 4) FEEL T, KX
6.7 Lk D,

KOG FEATDLRAG.8) &hb, CCTEh=1,2, o ,
LU EDENEND ALz BAEVWIC, Bh-7% Ava il Th b,
BEREbEXAHCHRETD 5. (5. 7 BEBENERSR,) ¥k
KGN EFEHLTKG.8) 282,

27z—k
D/cz—ZTFi ................................ (5.8)
(i) me=l, 2, - , Nogs () o m b —fNciEEL m %
KX TEDT,
m:20§n+ 21571_1_,_22371_24_ ...... +2n—-1§1 .................. (5_ 9)

B ~8, X 1 72130
KENDKEVEED 5;~8, D5B1TRINEIDE 5; TRL
et ¥%, D;CREND MR EFTTMELEDbED L, FDER
FF, 3558, XG9I Xy
FFy=3Dj5j covvveervvemsrneesiinninna, (5.10)
_n
N
LR DEED mIN 3R TR 5,
5.5.2
la N2t 2 &, NoFERERX (G.11) b,
271_,N2205n+213n_1+ ...... +2n-—252 .................. (5. 11)
NED Az T hova n BRI 2 L5 REHEER 4 1ES 20,
K G- 11) DEDEFLT AN ALz Zb s e AL, hovs 2%
M2 k5 dC s THERATZ, 5. 13 KbnwT, —&
BB TR L ANEERE 5. 11 w3 285 ¢ G 1) 0 8 (k=
2~n) 5B 1LAEDZIDIHIEL TS &1L L% 02§35,
Ci~Cp @ poywa 231 KT 5/, 2 (G511 ofFEICREN 3 [
7T C, @ 5YwIr0u Ik NOT1 2@BLCREFIES. 14 @
FP ALz B3iby CiA Tl oA T0 ) KK Yol &
Nd, THDbE F o ALz itk b3 Cr @ hvos FEMEMC 1 Ava
bo7c ks ZBER TR 5. Bl b X5 REWEXR 2"-NE4ET,

F;
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D, Doy Do D, |
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——dNaND! | s,
NANDZ] Sp-t

NANDn

NANDZ Sues

NAND

5.13 Auz 4Es

Pulse distributor.

s LT T LT

C:

|

5.14 Cy atsFp—+
Timing chart C, flip flop.

FERANCIL Fy @ Sua N fic n o houa i 1K L TRodkiEic
b L ERT,

BlEw & 9 (R0 miN 5y R AVER T & 5,

5.6 SUZXRDAEAS

AT F; o fuza N UL o Suz 2809 9 X 5 Rz
UN Sy Ellgg & 53 223, 1N HREOHRE T TRBm Lz 5. 5
EicE T 5 AL ISR~ B0 1 3CH b 3EMmIZE < o

5.7 Bg#mEs

7507 BRI B B — R i i L i RanE s o> 1 v S S RS
WEHCTHEET 5, B5. 15 BT AHE Vi, Vi e » Va
&L, HNE B 352 B BiziEinfives 6.12) L4 3,
_RVI+R Vet +R,V,

R,
Ry, Ry, - » Ry o ATEHEE
Ry ou~FRwo EHE

ABEHEE TR CE TR, Ava %54 5 ik, FlkicHz
CLDRVHED A2 KH LA UBEME L o T eick b,
el i F & B oA LIER 5. 16 X 5 % NAND 1 (OR @
VREIR) T F & Fy OME* BT AR5, B5. 17 1€ 216F -t %
FRLTwD, Fir & B REARICHIZC DR ALz THEh D,
mAabdezo fuz ez,

5.8 RlRHBRER

7r0d MEICH T 2 ER, HEMESRCLVRET2EE%5
b CORBMEREE LT wT, 5.7 ficik~</k 7705 E T4
5 C & TREBEEATTA A D BRBRE SR BT 2 E 1A
Sk, 5. 7EOMNHAFRRIC 2E5 % HABMHED MLz & LTk
%, K5 18DEHMIC L WVIEEETR 5. 2UvT20wT Q D AT
FTe F # 52 RIMTC B # 52 3 & Fi>F, of&1E 5. 19
WRL7e a16Fe—b &%, VEQ DWIAEAN 1] ¢35,
Fio (1) @ fipz ik NANDL 5 L8 NOT 2 1 & 9 AND S L

Ey=

FIE QB HIEAEEOSE O IC 1L - BIF - &F - A%k

AMP . Eoy

4
[

B 515 770J Mm%

Adder using an operational amplifier.

I w. F
NAND1 p—E= et Fe

5.16 In 5 &
Frequency adder.

UL LT
5. 17 IEER 216F6—b
Timing chart of adder.

I3

F‘Z

; F=Fi—~F;
Q1 NANDI
NOT?2
I T
R 0
e
NOT1
5.18 JHEIRSE
Frequency substructor.
(0 CIRES (=) UR) (~

(1) () ()

5. 19 [REER 216F o1
Timing chart of frequency substructor.
THE) ELTHELbIWZ R (Do AakckhyQrrIog e
BODIKD (@) @ Az Biib->Th FelTthiMAa v, &Kic () @
SR AMbsE FrLT W B5Lbhd, $4b5 (M) O Au
2k b (o) o A H5lEELND,

—fic B2>F 0 X5 5ES B—F offio fuz #8213,
5200k 50 LT Fi—F XU Fa—F % 2 hZih NOTL,
NOT2 2L T, Fi>F, Fy>F OFHEERIE L TENENES,

5.20 K5 Q OBWER, s0woLACP % TiFic 54 T
WEH F, Fy % o0woSa CPCECFELZb DL LTH %
LEITEDOTHDE, CPORbYic Ai+F 2 THTFCSZTY

1271









ATCHIREE /7‘1/—3% 54500 HChs.(6. 2)E6. 1 opiclt, SFFHED 5K

/ \ TL—% Bl TEILES L, * 0% ORENGIEK 130 km/h j, 1160 km/h, |
PR L st/ r210 km/h | HIIR(EE & 7% 2.
TERTREINLEBL, BEBTHEHEIN, ATCRIE@RE

=
¥ ‘}

BELh5,
SL % CoX5ic LTk, ATCHEREERSL bitd W,
o/ 6.1.2 FEEEDRE
AT —75, FlEE, i & b G b g T CRET R R A
—— , o
I A ;;_4 3. WIEIETERIE, BROBIEK FIHEMELE) < I L7 Ao
: 4%
6.1 ATC {g% T5 z&%Jﬁ/L-j_Z)o
Signal of ATC T D JRPEE & FIRHE o BRI
BEITHE Y
s f=36xD G-1)

- ThHzbhd, (K6. 450

zCic N @ Hiih—EES 2 b O Suz
F% . V@ FgigEE (km/h)

: D - g (m)
6.1.3 ATCEBoHE

SHER i (EH LIF, B 6. 3Rl Jowy ®ic kb, ATC IEEHIEIHETLD
6.2 ATC (2EDEE WEEBAT 5,
Transmission of ATC signals WEFRRRE O HIMES I B ERC 5 4 b < G BiC
AERENBEA RN BEhd,
' ] _l/\n,xﬂ.zﬁ ,/‘ fuy, HEFBONETR, KBFIRF C—ERERDOEZLIEL
L : C}E:J 32 THY, thEk s0wofLa B LTHWS, BEEEERE* 0%

. i (CP2) A#iX &, 5D CP1 {X AgvALr #EZ DLW LI
I B S B PR Ay B AL B
t l ; ,"72“ 1 "zx e %[Cp.i /‘\xa’ﬁ i

Z) o

Lo T, #E AR & Azuinr & BEE A NHHTSH B9,
S SRR T O TIREE 1 B,

JLA SRS Azuiva BVED S, T AauAua BEEUE Suz

6.3 ATCHEIEER Jows -
Block diagram of ATC speed checker ERIGLTED, &2, 160, 80, - » 10km/h 8240 FiBH

D MMAFITH B, thib ATC 2HBEEEESCIEU T, #E3K

Iz &b 210, 160, 30 km/h #H2Y O HIBRERE faviLz 8L
BOOHz === m == = e oo 1 ND,
- i 6. 4 FHERTEOS 6. 5 LK EHFOWTETT
i | - T DX 5 LTIE LN FIBEEEE fau LA i HEEULIER  in
E gifgf::jrmt‘c of tache- KON AR, —J OB AR AME bR TE Y, S
f R OZoDEBSOEEEF L, b LAY ALz OE 5 OFH
L L WK THIVE SU—+ AR T
FlEmE FL—-+ ST, Ju-+ FIHEEFECE LN, FIBIK Fu—% b o
TR LB T o b 21T, JL-F 1A AL AR D,
BRRTR 6.2 TASC (ABIFISEMEELER)
6.2.1 #f =

BR S50 Mihi—6 DED bz BICEMICE T2 200xe LT F
L—F FI ORISR ©, Rk OR T2 X 5 KfTh 5,

P T I . T - -

{E1E B A o FRIMPTE0 MBS ES 2 FHE IS L 2 LT
ero Ll L LT BB LE 6. 6 TRT X 5 IC— iR O BB i~ T ORI & 5
cr | Ll LIl 41, OB (Rau BUE L F3) CHEELBIEXE5 X5 Ju

|

E ‘: —F R R S, 21k gy KHEEFBHEX 5200 I+ 7

l | a4y e LTiE, LIk Agv b OBEEOFTIICHBL T Ju~+ %
| | I [ FEET 5 HE® L, HEICE L THEST 5 Ju—F NRRBER IS

6.5 % {2 %8 0¥ L TR B S HIBER L X ¢ 5 X 5 cFET 5 Hkrd
Waveform of each signal. B,
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: —EREES (km/h/s) T -%A
: ; - Slkg) /4
% | P — BRI —-%7
5 <
5 E
E >
: s
! ®
A : 5 \
P = = Q i
~EEREL D omER § (n) TEER —_— | g
EBEEE (a/h) N wp RS
= 6. 6 FUHE @i e PirF = ww
ll)eaccelerﬁhi:&ct;vig% 6.7 ILHH KD i BAR & 0 ok
i Ju—+ B85 6.8 LB =0 & B 5 1L i
Braking command of propor- Stopping control by proportional
tional control system. control system.
<
E
{i‘-\:(:
; ; o oI ;( ICI’
i 2 x = Z
} i
I i
|
A 0 -
P bF i e
FEBEL ) 0FE S (m) L.lx/\“’x S
6.9 y-oillflfFIE Ay 6. 10 TASC @& (Wesiiii 50 METE 2% Jows X
Stopping patterns of zone control system. Block diagram of TASC apparatus (proportional
control system).
HiEOB & 6. 6 3 XU 6. 7 THIHT 5, @6.7 Kk

DR R fay LHEOFZEERL, FEEO THbh LHEsd
BRI D Ju—% IR H 2B X5, RERETFSE Asu
RICHERERBEEE 2 X 5 I I IRS R M,

MOBGHERE 6.9 Dk 5ic Pi~Py % B iREEDRE %1k Az

TROEER TN J-0 KH D HEFHIMLT, K J-0 KEL
155‘&73: L5REXDI—F NEHLET 5,
_RRC 2 % AR T A 5 M AR R L TR T

6. 2.2 TASCEZBDEE

(a) EepHlE A=

6. 10 cHnT, FIEHE ALz % 2o0wo L2 KERL Fr &
T5o SRR hvva, H-b KX VEL Aay 2MAESEZT A
L EFREL, fELL Aau Fp LB L2 Fr % LGB C -+
EREELT 2, UL Aau OFEFREKIC X 3,

501 B A b OB Smo ¢ LRk % 8 km/h/s & T3

Vp:=7.28S Ve : fzu ®E km/h
ave_, 1 -
o=k (Bm=3.68)  «rorveeeine 6.2

K (6.2) ZEL Azy OREHEM LT T 5 a2y BEOZELA Az
v BT 5 2 & 2R, Fovan RAEIE Ray FEERWE A
WA TR hvos DRTICEE, Avvz OER ey BEERT D
DEFBE, NYua DIEC L YRICENZ Suz 2EROS Elk%
ZMbF 5, L ZEE6. 11 CHENT hvva DEZPEEICE - T

B2%, A BRKEE LT Ay A, Ay OBFERITAIL 3 LEE
AL I 5 Agy HEOZEIEEAIEC 2 ok > TE TR
(6.2) 2ffRoTd, ILIERERZ EF b ORRE. 12TH
%o

houa OfE Aay BEH 2

EBEREINTEY, Az KEHRT2

FlEEBHEHEREER O IC{L - BF - &F - A%

A 0040

Ll
)
A2

As

Ay

HE S

6.11 41k fias
Stopping pattern.

6.12 HEREOEE fau
Actual stopping pattern.
HEEFID ALz FIEVEY, hvvs OFRETEELTHIE Az ERHR
FUERKT 5. LUBIHIEZRIC BT Az JFEE E 3E ALz OFEY
BEL Su—+ 1% ET 5.
(b) v-uHX
—u FRIC L B Jowy %R 6. 13 K7RT. Az OVERE,
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3 r—
s l SR EERZ ¢ju R B8 £
& T A TERZ I 221 R B4R
lla;%,.,«éni -‘ © = B % Em—

T o
| J}T/if/- T ;ﬁ;ﬁﬁ!jiiﬂ B
hhaahittey y=2-1 E3ia
(1=
6.13 TASC ¥ (J—u G MIEMEHR Sowo M

Block diagram of TASC apparatus (zone control system).

 (ATCEEER)

7:1 Bk

»\T()‘m i

6. 14 ATO $REHAID Jowo
Block diagram of ATO apparatus.

BB 2 & - 2 S R LR TS 5o Yo B 1A 20 BB
JABESTE T T B Sau 2VEY, FIEEEL& -0 D
iﬁﬁfﬁ LHIBLT, 2D IR OMIIRETED L ¥ DEEDD

D Yy-u BREL, BHIZNK Y-u WEE 272 JL-F JI2ELST 55

¥ @"Jii\vc:amf 1k Rau ofUb b BEHEE (BRED
rhx, D EIEUT AT -4 77 Ju-T OFERETARS C LI
I, %Rﬁaﬁ@ikﬁﬂﬁlﬁl Y177 5 & 5 ki BILEREERE (ATO)
A HEESRIE LN D,

6.3 ATO (ABZIEEREE)

6.3.1 & =

6. 1 Ei-culi~7c ATC 3, SEf7FIE & oRFEER, -7 T
BITAY, REOEDICHEERTET S 0T, ZoBEE, FIE
B RFIREE 2 2 i Jo—+ 24 L, HIRBE T ahil
% ZfHRT 2 HDTH 5,

C REoEFEER, PEOETHEEECHIEL LS L T585&
HERICR MBI 0L, J"EROEL, BT SHE, JEOX b‘
DAETTHEDL &, Hx OBEEMNFAEL, ChorRERAFAL LT
M %,

ATO (ABFIEEREER) o bicxd LT,
TED XS BENIHEZ TR bDOTH LD,

EFEHEHE (UT, BEEEL »5) &, #ind i fhom

JEREREES A b5 N D, FIBEEE, ATC HREE %
ANEATCIK X % JL—% BEAL, HLETATCHEEL 5T
b

6.3.2 ATO O#iEk

6. 14 1« ATO$RED Jows R

o — ST T, 6. 1 BTk ATC $E5 C
BB A IR 2 ik 2 uiE, ATO g4 : nTic I+ 48
ST REHEECH 5.

SE HHER DARE R
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3 LGS ESEN 4
80K RRE JER
80~ . IS
40K
X 40—

BIEEE 20K
gEELy | X0
10K
x10
5K 160K ~2.5K (% 4 1 ¥ #1160km /h~2. 5km/h
X et LD INR VUL R
2 BK- X160~ X 2. 511 F 2 N BIF#EE DL
X2 B "17% 1213707

6. 15 T buo 400

Propulation torque command circuit.

[
trERE l“‘ &7 K

"ARHIT LS

T~ %
‘ P 23R

biLz

AT

AT
RIE ¢

Ve

6.16 Jff P2
Propulation torque.

B R Rst, FIBEOEEEEY ZA 5 b DT
w3 CHERRETELIRIDTH S,

Fh JL—+ /AR, FET -t 2EAT S o, EilR
TAEEICEYE -+ NEHFL D ENTE b,

6.3.3 EEHM

X 6. 151 h 1T b A DOEBETRT o

BB RERIc L ) Gz bhic AELEER, AL 2FiER THED
Nic favinz 5l (2 oflch 160 km/h~25km/h §H25) & 5-}
kb, BEEE vz (Ve) & L hBIlERRc S b b,

—7, WEIIMEIC IR Auz (V) 28b 0, Ve & ofFsc
HIL 7 h T b BiEsEhdo

Thbb, CONTT Mo BIROK 6.3) THL LIS,

PIr=Kp -+ AV e (6.3)
i AV : HERE (=Ve-Vy)
Kp : Wil 51o

BIED 257

7. BRARZBI LUVERAEL

BEREOTRE M T b DL L T Fovan {LoBAFE L igH 40 £
CBEL, PIsSED BRI ##2T, 424 ik ATC HEHARZ 5
<van 1t (r5322 K) Lk d 0% ARERSGECHA L, R
PRI B THBERBRPERL T X & T2EMHRETH 5 C
ERHER LI ZDTHMLEHETIC REHEIN L LS5
e DT, /NE - EEEEOBRE i T2 IC{LoBRCETFL,
42 g1 IC RO HHE -5 2B D W OFREER TR, W
R A R M T B P C HEEBR R TR - T 1IC EFLDH
VRSB RE, 434EIcE, HEIRAIRCE A L CEREEVERTT
v, BULEEHMTRERBRETA> THoERtTtEsce %
TR Lo 207 43 4210 AAEASEICHA L BRIB O 17 &
i, ATC @A HIRREEAER b » 7BIREASECEHL, BE
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7.1 (a) ATC@E
HE #rgh
(a) ATC speed checker.

B 7.2 (a) TASC{#1E Rav FLb:H

7.1 (b) ATC
A J10)
(b) ATC speed checker

(IC).

7.2 (b) TASC i 7.2 (c) TASC jdifs sy
(7704) (7F04) Gazan)
(a) Stopping patern generator for (b) Analog proportional (c) Speed checker for TASC
TASC. controller for TASC. (digital).

P ARERE CBERBRTH ), DT THA L ik
SERICHIKH L, JHRESEE L #HAab e CRERBRY TS ¢
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DEFELTCARLEDR, 7. lBLU0R7.2 Th5,

B7. 1 ATCHEERIHOHTH b, (2)H kD 705 K,
(b)) BIC ELAZ DD TH D, M3 /ptEhTEs Y, #k
Blh-Fou-5 I o 2 dlfREHZ ICLLT(b)odiciET 2
CEHBTED,

7. 2 FEfrEs IR O MEIRERo T b, (a), (b)
BUERD 7rod XoMEFERS XUEEH, (c)RIC{ELAD
DTHY, BB ICINEEE I TE D IERBIEICIE L T v 7 il
AR, IC{ELT(c)DHIRIRAT 2R TES, bHAHA,
TN HE/MEL E FRHC T CICEIE Uz Bl X » TEE O b o
Lo Tnhb,e

8. & 3 U

HIFEIC B 1 72 s X U4 ROEMICO VTR, BFEKEEY
Ak LT~ OBE Y LCOMN, BMEOKar oL
LT, Al FUHE B Sh i sEE R o O 2 s R o

S HBHIEHAHERE R O IC1E - BiE - &7 - a4

Fooaw i, ICALoMARENE, I HIElM o B 2 3% 7771 - 72
FHFO BB O » OMWAR K HAGbE S ik b, H
K DEFHEAER LI D DT, SROFIEHIED BT K WICiETr->
bOLES. YBBABEFXERLOYMRERTH Y, FKEH T2
b &AM X A S b2 IE AERIC B W B R INA 5
ENZDDIK LT FIFETH 5.

BHRCHE~ TR - T RecBRA B CHE R #E L,
HDLETHROTIRE - CHIE BT DRETH S

T EF XM

(1) i : gifoEHEH ATC 3/, = # BB B #, 39, 895
(W% 40)

B, A, A JbREIES o KRBT M T 80 B Bl
2 WnC, 5[HE 91825002 I EN vofgos THEE
(P. 39~47)

DA, WEH, HioK : EhiEe kRO BERBI O, 5§
4 [8 41 %5002 FIFEN vofvos FHRE

KER, B, BJE : 2 n9oa o X 52 KBS, 1
37 EXBRFAMETEEE RS 41

W HEE, BFE, HEH : IC{E ATC 34, =28 B,
42, 11 (1B 43)

3

(4)
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Mg ORERY, SESSONBIEZBRILL, T2eric Lo il EdyL, Mﬁz
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DTH B,

(1) JIS-C4601 %2 L2 2Rl DA, 5 T 5,

(2) I vuaubs0922 2L Tw %5 LEHARE LIEEEDRE v,

(3) Mgk 50Hz, 60Hz Ot 597 % % - T 5 20 B AR T 2,

(4) TWERROWHE 253 % b o T 2 2 WEIVERB 2 E L Licwv & 2 BFch 5,

(5) CT tysd H 1722 R L T % O CHRAEEMOTRDE 20 5,

(6) IHTHEE JIS HHRICHEIL L T v 2 O CHIEBREBASIFEICHTH B,

1 LOE-5V JEikiEes

I *
£ W 1 Mot
id #H | PV THR | : | 5 TRICHEER | BVERSRT
W R B8R RIS s 7 BhERE W R
cdeop CTRU 7 | . .
LOE-4C-R (35, & iy ifﬁsjo Hz) o o 0.1—0.2 - gﬁ;}k
LOE-4V-R | BE}MY » 7 —04—0.6  S(VA) 3(VAY | _o0 . oo L,
(w&M) 100/110 V | g | W om
LOE-5V BEY Y » 7 \y 5t ) —0.8—1.0(A) i %Ay FoE
i 1
LT

AF— b HRT = B MEL-ARC oo

1= MA7—2 BEER 7150, N9 & EORER: 52 D5RAAWEHRT, 225y BER
EEMRT 70 RIS ¢ TS 25T, 2oL 8, B8, Tuazos, 2510
LB IV ENLOFEOBERCERA €-F LIERARERRIE LN,

inl_lﬂf ZTEE (Tt AR R (MEL-ARC) o o)X {bE5epi L, BT - B
- M7 X, ‘PT IR DS PRI 7 2 1R B~ - T iz v,
Ufz‘f o5

(1) MEL-ARC, EH vy~+F

B - BN - AL 0 270U B, RO D7 e © & AR L 5 WK
O I

(a) HIHEBANAOZD, BBET IR TE, B,

(b) FRII AR f—F7—FL EX % 20m (€ LTH 7—02a- b ATRET,
VESERIPHASE L AR TE 5o

(¢) ou—a HIEIC X > CHEBRTH, WHERATTEOMMRD T, R0 R
WA AT 2 B
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SN R EiEn

(d) fzt-A, KE Y-, BEEEED LR Y,
(e) HAEEER I CEREOMAECEBRINLTVIDT,

D ER - BEXETTER D,

(H)

S

BREIFRZAML V50T, B

20 Gk v

TR E AN EMA T\ Do
L b %Y % D& CHG

(g) Z2# 150 A, &# 300 A @ b—3 &, FIRIC X - CHERTE, VEtkRikis
(2) MEL-ARC %5 o924
Loz B - AR 80, BEARAETFLAERINS LT, #Hil (08~2mm)
DIEBHCE .

(a)
(b)

VESERB A L < KT % Do
(d) ISR RS L 7 NP2 3o T 1, -2 % T 0 3 CHID 5 -
BHATRZ Do
(&) Fat-r, KIE yi-, FERREREERGILAR &, 56~ % & RAUEME i <V 5o

PO 70 BER L ER L AT 5,
TR L e Lol e s TCIR BRI L 2 A2 T b,
(¢) BAAhEENREEEIE f~sr—dL BX %, 20m KL TP 7-023~F BHHET,

(f) Ze¥ 150 A, k#% 300A o p—3 i3, FIRICX - CEHRCE, ek Y.
Tt #
MEL-ARC MEL-ARC MEL-ARC
DC 200 DC 300 AC 200 % okt 300
1) HEEE TB-200 AC TB-300 AC MA-200 % 7 i 300
ANTIE v 3¢ 200 3¢ 200 CRUSTEF T — 7 T
bisfiigod Hz 50 % 7okt 60 W 50 % 7c by 60 B
A A kVA 14 23
EHE A 200 300
MARTTE v 69 72
HA S TR FEf A% 10~30 10~35
W R F s A 10~200 15~300
SERRE A% % 40 40
B LR deg 115 115
WA AR V) T v EHEEE v oy ZHREE
& R kg 175 205
() 4+~ FREEER HA-1B
% " I PIR RIRPHER SrpEC
R R S @ 2 w2 P
RIEHK RIERE KIERE RAEER
& idiilsdy mm | ALy R nwEHREAI0 | TAxy A RHREKAI0 | TAT Y HAWTHRKI0
H A Ee g s 5~20 5~30 5~.20
7v— 248 & 1t L
(3) \Er—F HT-151 HT-302 HT-302
SERR A 150 300 300
K % W X & x &
HHERE mm 0.5, 1.0, 1.6, 2.4 1.0, 1.6, 2.4, 3.2 1.0, 1.6, 2.4, 3.2
o EHEREE mm 25 25 25
£ & g 150 250 250
r=Irg m 4 4 4
AR I/min - 10(at 1 kg/em?) 10(at 1 kg/cm?)
4) REz4sF PS PS PS
By ~71+E m 5 5 5
©) ToTARVF b FR-1I FR-1I FR-11
(&7 EEWERT]

1 MEL-ARC

2 MEL-ARC %55 »y—A

B oy -4
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(1) EESMAE LIS EEEC A S &5 CREBFablTnrsdC b,

(2) EBEANOZERD OIRVEROEIE CT N CRESFRTH B T &,

(3) &R OBEER-CH 2 HAN  MNEBRIC o-LF SARETH ), #t
HeDHIE - ST E B T &,

(4) IJsur MBI E AJ1 - HE & v A-T BB » R EKMCERs htw
5Tk,
RETHDL, APMNENIE ¥ 00 % RFOIE > ZHZE LIWERTH 3,

Chir e Er)

CE PR b il syt S

’}?ﬁ? BEHEIE N OBEIRINL 240, Thb0ERES X CESREH &
T2RIMELZDDT, 2052 0FRED b OTHMEY M3, FUEEE 2,500 rpm,
f# i 10,000 rpm DRI & b2 TIAHH - BEEO DD LB X B,

[BliEF 10,000 rpm 12 35T 100,000 G DELHEFT 27w, ZOEETEHL, A1
uf, SV, ik XUHEHITF A O T CRBRME R A L, BICERTE ¥ 2 EN e
ENAHEDANESIAE LU 25012 28AL, BFABRELE TS, HSE 111z
2t BHEERE LT3,

BEREABREEFORT LT REE (BER CRKRRE) Th 2w, ETHER
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ERRIETROLE D TH D,

5 B 110 kW

T T 330 V

B 370 A

[EldEE#y 2,500/10,000 rpm  (FREEHIED
e g

B =X: (Cwakiiiiay)

AT 07« 100,000 G
LRI 47T

RRBHRERTAAD 111 MVA KEREEER KBRS BT

LT, HEEIGRD X b0 ot B B R KBRS E T o TS
e 2EEREIEL - F2E3MT e L, 111 MVA KBIREE 2 &% §iiEnF
THo7?s, 5H20 N BB SERFREECKT Lc, CORENTbAEE 2 M
DEE 2 ED 7-37 K 44 O T, 44 IiB- CEBIRICHE & 1 JUBN A KB RIT K
FARNFBENTH 5.

SRR G R BT 3 2%, STOTERATEO 109 MVA/106 MW o7k 5
FREBIIE 4 ROREHAREH L LOMEASh 2 BEARERTH 5, TabHEHKA
FEEETEE %, EEEY X VIREARER I L, R L R - 2 R ¢ ke
THEEZED T2, wbwWw s EHNFAMENHRTEHEL LTHEAINIIOTHS, b

REICHWT, 20X 5 KCKERAGAREDNC, coRHHAAHFHIN 2 OERRE

FiA¥DTTH Y, COHMDIER DU TwEDDTH S, LD, L TRERFH

Bicie7zs, WEREN L LECHER 2 A0 5 5 L B ETARERC, ol K2k

BIOEEE & U CEAKFHREHER % T2 - ko
FAZTEDRKEE, AEOFEE by & ZOHIHEORBTRLAAICE S L THANKEL,

CDDnH WD RRIERIE L 7o BT SR 925 L 72 23, mfh@f@%%cxwf%

b TR B EREENRT X ¢85 ¢ L AR, TFREIECEBRK

Ls WRENER) ZEREI » KERERS
CORBEOERHBLTOL B TH 5,

MO Bt ER EE B R

B = I THERES S TR AR SR N A E

xR 111,000 kVA

EOME: 15,400 V

| T 4,161 A

TR 50 Hz

[afi e - 200 rpm

7O 95 9%

YR 330 kW

[ R
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T
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AEBOE S RBER UKD LB D TH B,
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(2) PIEED F.0a0 TR, RREBERRTHLY, Aedwvn (MS-350 ),

(3) L f9v210F KLY, EED tousy B XU tovav Bl 28-F Fo- AED B 1 MS-330 % 7504 fo- JEEE
<& 5%,

(4) o-LE0OZMEE, & tousy KT BCDS 370 Culi-F itk b, FE»T
%% (MS-350 %),

(5) 1F7 tovsy B0 Fo~ OEERE - S n T 5,

(6) RBE% 1=wb EL TV B0, H5T - SREESHTH S,

B

(1) MS-330 9% r7rodro— RIEZERE

Fo- JEFRE : EERREEEERD £ 2 %LTF
Fo~ BIFERTaER PhaEe «  EEEEERE0C 32~ T 300~1,400 rpm
Fo- HIGERSE :  +0.01%
% £ousy DIEZEMEH L arse
Fouob:  Fo- HERMPHO £2.75 %
FefREl : TSRS 5 b, FU&RH 180 mm
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IR PRPRBIHRAC R D 1B 2 MS-350 16 7180 26~ Fo-
JAmEE . —10~45°C Al dEE
HIEREER . AC 100/110 V' 50/60 Hz
(2) MS-350 ¢ 7qan 26~ Fo- FlELSE
AE—F PGB - EEES TR D 15.0 % LT
Fo- JEEEH :  ETRSEsEER O £ 8 LT
Fo— FU5E T AE A P REEIRE - B EHEHIC 3\ T 300~1,400 rpm
26-F B LU Fo- B . BN o: 1 HE
% tovsy LA LW HE
AC-F B LU fo- R HofEFERR
AE-F B LT Fo- JED yoiios KfE . 11~3.0%
o-b REHE 4 tovsy Buil-F Itk 5 BCD 5 e 5E
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(4) BB vy BT, IC Ik pIEA{L L T v 5 0 TREEEE, AHEs X
UR#HMTH 5,

(5) Tilokaer A+ 5.

(a) 2 (rgiis, 3 (e
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ho FEOREY BRI F, TS, BEOLECHL, b
OO ETLELEL4F, HIC 2FLF1o0 K LT, R
« FRiE R 2,
R TRED LB Y,
o BE
(a) CM-750 JBHEM 7—o AEHH
AT : 3¢ 220V 60Hz
THAT . 55kVA
IHAEwE : 150~750 A
W 25~50V
SERGBIRIEE ¢ 70 %
B vou EZHER
(b)  RfEfiss
s : X, Y, Z, U, Co5il
ER I : X Y o 24
EEN 0 0.1mm/Auz, 01°/8u2
BAESE: 999999 mm (X, Y, Z, U i)
mRiESE:  99999.9° (C#h)
ey 7-7: B HMEAF 77
SR 5 :  EHEIME g1z X
(c) HEhiARE
BB X 1,000 mm
BXBEE: Yéf 8500mm
RABEE: Z#h 800 mm
IABEE: Ufh  3%0mm
BABEIE : Cih EmEEEwHE
(B s« 1,500 mm/min (X, Y, Z i)
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s #E « 1,500%/min (C @)
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