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The 20 GHz RF/IF unit using MIC

The one illustrated is a receiver head of 20 GHz PCM repeater built by microwave integrated circuit technique
into a 90X 60 mm? unit. In this are integrated a balanced mixer including two 20 GHz circulators, 1.7 GHz two stage
preamplifier, 1.7 GHz lumped element circulator, 1.7 GHz bandpass filter and local oscillator using 20 GHz Gunn diode
with a reentrant coaxial cavity. Tt is possible that the repeater using this RF unit is made compact to the extent of
300mm? in size and 6kg in weight. Radio repeators above 10 GHz in the future may develope by using such a module

as a prototype.
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Present State of Production Technique of Microwave Integrated Circuits

Communication Equipment Works

Central Research Laboratory

Toshio ONODERA + Akimasa TSUWA « Tetsunori SAWAE
Shigeyuki UEMATSU + Yasuo INOUE - Ksichi HAMANAKA

Microwave integrated circuits (abbreviated to MIC) worked out by Mitsubishi bas shifted from the stage of development to that

of preproduction. The object of MIC extends over active function module from passive transmission circuits. As a result the technique

of producing MIC has entered into the range of film integration of passive element, packaging and reliability coming out of the sub-

strate, patterning and bonding. This article reports the present state of the technique in producing MIC and the course of future pro-

gress of the Company in reference to its activity of the existing condition.

L % & » %
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T &7, BRNETHEEC AL 2FHRRO 3 SCENEnd, ¥
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(3) ReHork
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(4) {EEEORHE

(5) filits AR,

BHIREN DS, CCTRYHOBRESRE L LT, MIC FLEHHT
DEHS, THADLBIMN - Ag—v - BEETF « KoFaod » Rwi(so
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g 2.1 MIC HEROMH
Properties of substrates for MIC.

- f 7 B &M MEES K | #mmw
HoOR tand at 10 GHz| &r (W/ecm °C) i oy
7 > t 2% 10~ 9.6~9.9 0.2 o)
& + 1 10-¢ 9.3~11.7 0.4 O
7 sy ] 4% 1073 5 0,01 X
~ 3y 7 10-4 6 2.5 e
o F f2 4% 10-4 100 0.02 O
Ferrite/garnet 22X 10-4 13.6 0.03 Ay
wH £ 10-4 3.8 0.02 X

(5) BHmBERARERT &

(6) ft¥EWKLETHBC L

(7) #fichzce

K2 le—cEH TR T waBEAEEO—BEV2RT,
COENCHEERIERME Y Ju-A LT, EETFRERLEZ AE5C
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= 2.2 FENAMEE A 7uaT RO 2ty 0T BB ORK L EEE

Loss and adhesion of stripe line on alumina for conductor materials and process.

e ® o ! !
D - 1 | 2 2 3 l 4 | 5 t 6 7
F 74 i Cr+Cu I Cr+Cu x‘ Cr+Au | NiCr+Cu |  NiCrtau Cr+Au Cr+Cu
it i AL (35041,000 (350+1,000) |+ (240+-560) (250-+1,200) (320-+530) (360-+1,000) (2804-1,000)
) - K] JE Cu Cu+Au Cu Cu Cu Au Cu
iz 74 I (10) (8+2) (10) 10 10 10 10
# @ # (glem) 750 750 750 280 300 750 750
i 3.8GHz 0.0268 0.0314 0.0303 0.0284 0.0303 0.03¢0 0.0340
% 5.7 GHz 0.0350 0.0390 0.0379 0.0379 0.0379 0.0420 0.0400
dB/em 12.7 GHz 0.1100 0.1140 0.1180 0.1140 0.1127 0.0780 0.0740
qE 1~5 H F 0.72mm HED b X 1 pH max - o
6~7 4 F 0.635mm Tt 7% § 23 206 @@E#Kl 5%&%}5% (iﬁﬁL : dB/Cm)
Transmission loss for chromium layer thickness (unit : dB/cm).
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CRABA D 0, EEE L PR DR E D b { LTHERBEY &
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LCHIRT 22 SR & B, KHEROMERTERL0DDD
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& EE
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3.1 MIC ja—v AT

Fabrication process of MIC pattern
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(1) #Ehifk
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DOHT, Bt avay BELHH I TR 3,
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FEE T2 avan BERIED C EXAIBETH 5, 2L gvan TR
HEPFED B, EEMESEC, TIEREL kv, F4. 1 ic4f 2
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B MIC K i flE T s suat I, FHED LI DHRL
HERTFIGHELTh R v, EHOD LI, MEEHTET e
2Th, RN TORELDESKEL, SR 2, Laks
TRIEMBEENRTE, 597 ROBEF% 20003 BRI L2
T ok, t-pU-FROETE, BEFE L IBESWE fodad T5
HETHAEINTRSE, LaLIDks A fosrsd TR, (SiE:
SRHEOHBMEIC RT3, F 2R ATIEY © Tl 3,

ZHEXL, JL-AFFLet, ¥o91t, ARGOMBPEHETCHL
ERHEDHRD btk 975#&191‘15%{92%?“%@’ ke 2by03 i‘%"ﬁ:

(LT 20 e TE D, HUAIH (resistor board) #liET

£ 41 TR O R

Properties of resistive films.

H i L R 7 8 " R 1,000 h:r:?é 7%9
{/sa (ppm/°C) oEeE (%)
(evap%l;ated) 10~1,000 1,000 1
(evzﬁio(i;ted) 40~400 +100 =+0,1
(sputte;lc;?lgi Ar-N) 10~100 =100 <0.1
(e\E:arp‘on}a(Zed) 100~4,000 —200 1
(evaI;Ic;iated) 5~2,000 1,000 1
1234

O—HFIER 4. 2 1IR3, EBRCIEHIE S 2rywT Bk 1L
LT, B4 3Rd 8 lllrecs, - my: -
B S RIFTH 5 7z,

(2) #v/vs

frioz IO, WO 174 v07 2FIHT 5 1uaidan B0 b
DL, FBEEEEEHT S 90w BED B, fuasSan BD +
vAVR I, P10 wT BRI s 0 E ¥ HATE, 2
JEXE AN D EBICIRIE XD 5,

FortoF BHEED b D, FBEREED Cufi-p I X 2HED 5

Arty 2 &M
[Z#H 1 2X10 % torr
J
1004
ok
A
—100} Aho—be L =
4300 ©
N J /- |
~200 p/n—-l—-—l o
I--\ P dogg
» i=
—300F _~_’_/ =
4100 =
! ] i 1 L
0 ) 10 15 20 25
Nz /Arx100(%)

4.1 28wyl BHC K B aus o
Properties of tantalum film in sputtering process

S Ta.N

X 4.2 EHIEHCE B L 2 MIC fa—u BT

Fabrication process of MIC pattern using resistor board.

B 4.3 HHIMRE L 2 8 HEl%E

Power divider with 8 outputs using resistor board.
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4.2 FBGEESRAE O

Properties of dielectric films.

S It ?é WO mlCrO\vave
H H R E

SiO (evaporated) 6~ 8 } 4105 } 30
SiO:2 (sputtered) 4 } 107 1 1,000
Al1203 (anodized) 7 ~10 | 4% 108 | —
Ta20s (anodized) 22~25 1 6106 1 100
TiOz (Sputtered) 55 i 1% 108 i —
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1udoa TR, Hw Qi sz BTl s, HEH
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F 0 R EBICRER IR T 5, th b [udoa FT-0 1K
P, o1PhuF ol THFARDI T D, LAL o P OREOE
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5, KyF4 s

2122 B IC B2 L LT ATl IC DTG CRIF S #EA T 575,
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BRI R IEE R R A5, $+/v2 W ozt L EEEORT—
LR TR L L, Feiva L & MIC DS LEHEA Tn
B, LaA>TNbBEWHETE LURERETIE, r1JysrIC
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Faud B, Fod ORI EERE L CHEERE d-2vo00a0r ®
BEF B FoFavd ik, &b R HBHT & AT L8355
1PhoFaud RSB, LaL, MIC D fuaatovay HE €32
wo FH LOFR DS » & Ra—v RIEARE T BHEMIC, BFEL
A~ D U=F 3% FoFq0d THC LHL VDT, £y [C o
FoFqod HREDBDVRREBC EHEL N, fuadtovay FHEEHE,
BEH, WHEEHELRFETORMHCL-T, ST T LETE
%, 2 5. 1 IKREWA fivsrod HEFRL, BT oD fivg u
5 IO W TR

2400 B 1C MBHAHTOBUK - PNEFSF - BRI - PRIL - AfEA - IR L - IR

= 5.1 fUFEW foFrud HiEo g

Comparison of typical bonding techniques.

{
Nol#ivF vty BaH | % # & 8 \ B o4 N W R

s A Au R # O W ik 300°C
1|4y EvF " {Au).’;&i} W ow o om °C
: Cu b el K
Au-Si 300~
2l x4 % v ¥ AuGe AuoSiyd 15 5 ff B
Au~Su} 400°C

LM ¥ OB 10~100°C

E -
3| E—~29—Fik Au Audiige> J — F
¥ |® E G #3:]300°C

41 ) 7u—Hv ¥ Su-Pb oA % # 7 i200°C

{Au g7
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& ¥ W % {0~100°C
S| YV EvyHFYF|Au JHEY Au 3 # 3% ik |300°C
ST LAK vy T 0~100°C

6l o u|zxrss | Ak, wEmk |8 B # ' OTec

(1) o1 PRoFrusd

D1tfivFaud RMICTAL LT 15u924F0T R 41A-FFuT @
ThiA b, ROBR~O y-F MET]IFETEHSL, e
fudoaua b Y=F BEBIEFHTEECHV5 C e FEn, 21T
ot ud KWRBEE N s L BEEHXO T 20hHAED 5,

(2) t-ny-FHEFD o729

MIC i E N B HTT t-s)-F LT TR 2HETRD A,
L 72 % o T—IICEL b TWw 5 X 5 st L E—sy-F
FTED, dA-F PEHO L5 WHTH 20 0BEREE -, L7
PoT, t=sy-F BFCELHHEINTWE 0FyudELD B, —
BT fufcud 75 fvd- 25, BAGDAKCEATRS, E-s
Y- FoFavd D foFavd RfER E-o)—F OBETIA WL b Aic &
2T, ZOFRTFICHT 2REREMERKD 2 0EMD 55, —BN

I, U-r OERO E-yod M, EEICE 3 t-s OB b
F 5 s BHERE, B ERuFod BIE LD A5va T X o THE
éhé«%f Te AT RoFavd DI OIRPICEIE B/EH Sh i
v, IEERRECE VTR, FNENOBEFEBICR DT &35
Flwv, ERCREHROMEEET 1-nKEDEBELTHLD
T, HoF vl MIEZHITEOMEL Y AR D KELLTHLF(0I
%A 5 OREETH 5, COHBEFICET ML -1 ZIBIC X
LRS-, B 5. 1 BEEREGRICE D E-sY~F T8 239414
—F D hoFqud BETH B, EFHHRIC LD tofqud T 0.2
mm 15 25 p HRDE v-F R MEEHET, 30g (4 y—F O B
LD RoF o BB ERB BT LRTE b,

(3) yoo-HRoFavd

yoo-toFqud H, HE LTIt IMRICIEHA SN S T &L,
T OHREAH OB ICLEROBIALEE Y20~ LT, yY-F 4
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<H b, TOWHELHNE LT, 29-4 BARICED RoFaud
;};7}%) %, T OHRE 229-v HRhc X » BREESICIZAZ T ENRIL,

O ICE SR B E, WBFEE L, dfvd— ETIEL tuy

1vd A KN, M5 2R LID BOHETF LK FoF0070Y
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B 5 1 #EFHRICLD C-py—FTE d14-F
Beam lead diode bonded by thermo-compression
technique.

& 5.2 yoo-tuFaud Lk LIDE dq4-F
LID diode bonded by reflow bonding.

& 5.3 ufivfos ol icX 3 2120207 O
1v8 330vav

Interconnection between microstrip-lines bonded b

ribbon bonding,
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TEHRTED,

(5) Sn-PbBAKICX 2 fusqud

Sn-Pb I A%EI X 3 hogrud 1, MIC @ fiodqusd thE LTH
ERDEZ bR TV D, COFXBENFLEPICHELLT
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6. NubfTrs

WH o100 WAERIE Avrrvd TR LICED, 2D y—F o
vdoau2 B XUFERRIC L - f%ﬁtﬁi‘#fta‘ %, C ORE K
BHEL R B KON TWRENAMBE A S, Tokd MICT@E f
wun-vsv Lk Fod RO o100 HPEERT-HEHAL T, Rk
D Ror1ovd & MIC €521 2D b DD Aur(vusd & LTHTAS
T &R, MR MMMy AFITH 3, coBEMEcE 3
e, Rurqvod OF[EETH Y, T X5 AMERRED A
S19ud ERRZFEIC Aurqoud LIPRT & iITT B,

Kic MIC oz 7 ECik<% X5 ic, Wi A=% K;Na ¥
@ A=KZINp;, cEband, c T, K ¥ K XBEEEK
THY, chbFPILT5r &k Y EBEERMINT S, 57- 1
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NELFTBw, MICAELIN QORI O w5 w25 A HEY K30
Rorqovd LT &icd 2,

MIC @ fwr1805 I MIC 20 OOFELREHBAC b D> T,
BRTRVEERRLEN A D DTRER WV, BT Avr 1505 O—1ff%
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DHME, a2l DAKEXICI > TEGEND, MIC DBE, il
{i IC 1T DARRA A E K, Fo & R IE 17X2" F7ekE 272"
BEOKE X OIMUCHMEEIEL 72 IC © Rur(5us TH 57w,
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ARl 1202 B E LT 52 BHETTTAR - 2 b ORI S
Tnd, &BE-t5197 BOHIEDHE, tozvr OEEEE 4585
474 L&FKE 0o [T 20C, HIEEEREE&EIECR £52
wy = 53wy OEIEBRHNbR S,

TEOEE - 4R, £330 - 53200, B - t53w0 OEIESK
i, EEREBCE-TRERIC X 8RR, HBWREL(L
b PEv, LaL, »wFhdIERO—EL LD D TRNKE S
CEARTS 2%, SHEEBOWROL OOFICE 2 EE A
3, LEEHEAROMC fary b I© X BEBIN RS R, XU T
S52Fws IEERD B, I52Fws BIEER, KE IWRICHL T,
FEFCHBERLRE L, ATy IC okt e L Tib Zillic
BRF BT LR TEL, LaL, BRI NxFvy v-1 HEICHS,
BEREELEOTCHEET 2 &, EEFCHEICGRRT 5Hm0
BHZM LR HILDOBRAKE v, Lt »> THICZ - TRk DR
R LR BT 2 R D 5,

6. 113, L7GHz tsuvaarys ORERIEE, Azyyb #IET
Fifmode 7-2 BEU 2302 OBEETH 5, FHLBHTE X TS
HicowTid, £6. 1DsEFhTdHd, MIL-STD-883 Oy 4

1% #H L 72 MIC Awra3
MIC package with gaskets.

6 1 fzrwt

£ 6. 1 fAaretr #Hiko MIC Suy(3 OFEM
Details of MIC package with gaskets.

) B 4@ OB O oo #H ok H R
E2g il Ll il
H ok H o % i

Sealed = #7 # OrnmAF v s omn
0¥ » i k b i0-?atmu/s

+ Y 2

A - 71 D{RFEH

(@R 27 ) ¢
Ospllitkiz - A F v 7 &
-+ Q0 v7yoMH

i il
ER AL

0~y vz

qo) REEOFER, 1077 ce/s L TOKEEMARIACTE, HEE v1oL
HHERC X B R EREDHILEEED bhaho %o

7. fEEEAR

g T MIC ofIEHIFICOWTHRT E AR, Thb P
L CEEAREAEEERR ¢ RERETH 5, chLORERTF
BOTHSEL, F2 b RERTRE2- T RETRER -, T
€ T MIC OISR ICH T 5 % 4 5 % FBICE 5,

FFHAE Z ERIC L ARED hBELIR XY, BEMRERAET
% MIC @ Fuwt fi-F €50 28UWET 5. RICT D Juwf ~F L
DEEEFNETE S5, Thbb MIC OREEROEAKEE A
ZHERD NMTywFIC ¥ i Yot BIROB G bAEEL, K
N 5L UBREE K A L ¢, MICEa—p & LTOERE
A=3 KNA 2 FllT 3, coERENTARVEERE, WRFEFD
FoU=Faud RHETH N, OF A% ¥ OMBHI O » bHRET 2
LEdic, THETFO—KILIC XD fusrod RO, HfEH
A DINE B FoFaud Hih CREET O WAL b FI0-F T 5L
WD B, I HICHREEIEOI A b & [B#D RurMDud DIk b
BEtL, Rorqoud bWk Tuvsbyud 251 BT 5.

DE W ORI L VYR E N 1oz ud ERL OB EHIE Y
e85 3 e > DEEHERBA T habN 5, KL CRD=D2:38 D

(1) BHEs o BIMRT:LCRE7 1Ty o 2 d
D, k& LT6E6BTHMAALLED Avrous OWEEN:,  Zeall
REW~5H 0T, HEEDHEHIEETER -,

(2) #HEFHaEE  RANCEL TF & i B & S5 TR
TER0DL 0T, OV - ERREEGR EAD Y, RN
i MTTF %512 € & REHECH 2, LiL—HiIcd ozt - RO
2% 5 20 1,000 hr BEOHHHBRIC X ), BWREED -
EFRBT e EEBEENRE G,

(3) WiEEoBEEHE : MECHL TIEELE Ay OFF
%% 5 b oc, Hic MIC 2k L ToEEICKE 5T
BRREER LY LT Tw <, COBARIHED T-F b
REW, KEELTHMNOETMBT & THY, M4 Tl & T
Ml OB b5 T Lich b, Lo LElHECE SR 2 Yo

#® 7.1 MIC Swrq3 KB 2BUERT
Environmental factors in MIC package.

ZRFL LY

—J

Ovv v olFith

ZHEFL LYy

AT Ol LT ORI
. B LW | OB oo LT Py i p]
I A
(Sn-Pb) BRI TR AT — | Qv Yy O%iR
Uk %
+ 7F BT EHREN Ov ¥ v otk
THRFLLI Y Ovyvdries
Seal H#F
Qv ¥y Ol
AR
A YR Ottt elfic) ~ 2332 & | Ovyy OFHf:
) (Sn-Pb)
woF W N BH o Ov ¥ v ofit ik

Ov¥vDsrsvy

TAFAY v b
(= FYr=n)
+
2600 4 557

STy

O4E SR WTR LYY
#HiBfihbheo L
7c

O=Fr I rsodit
OamF o)~

—~%

2 m oW T " Fx 2} [ S
[CE - B U P S 8 A A HEAE oD WA}
@ W@ )’é;ﬁ}?‘:%gﬁhf’liiﬁﬂﬁﬁﬁ;?ﬁ?ﬁﬁ%* ?)’Eiﬂ"ﬂﬁi Lty omRET

By A2

MO 350

JLRUIRE SRR

B | AT EARRIT Y sy o
i R - U AV 1 I I 1

TNy AF

B - SRR

il —7 4 v

ih’- B | hLowEs, HTorTa | RLLa7 WL STy
@ W wrokTh ZLEREN - = FHFD

WFOAYFEL

WTORTh, »=A Ty 7 ¥
~ RO B

A A F oy V- L DOH

WOF oW

i oIl e ic X B BN

TR

2100 B IC BLEEAF O TR « /NEPSR « BFl « R - FEHA « L - SR
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I BEHCHYETRER T & L, HEAEBHTD B 5 IR I
T2 HIEE SRR A TR T ¢ R ET, MRV BT EFLTFL
b HREETR AR v,

Ll EO{EIEEREAL 2 BRI T, 1 ICEIBEREA & HI R
E-F ORERTAR Y, TOBBETEIC 24— Avo LTIy eF
L EBEVET2HEERE -, COBEFIEEMICHR h-ds &
T L, MEREZRET L5 AREEET L L bhic, BEY
A METERPCR YR 20Y-0ud FEERELLT JSudo €F
VICEHET 3, Cco Juio 2FL THEAEBETERT 2.

R IC A - Th b b BIEERRIT, SEREHABOE CIiE
T3, TAabLUETROhOAEHLER FAvFyd, 25072
bLRA D 20Y~Zud B EOREEFENIC A Lz S, WS ok B
M &I DO E % (REE3 5 /o b LB A EEMERER S T4
W, BERMTFET ovt S LTORBERHET 5.

8. & ¢ U

MIC RS & BB T D v Tl 2, Ll Lw 445 e
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RoO3ECEtwbhd, ThAbb

(1) 2120 2bUwT 8, 281510 1uvdoaua, Fewd Foiua A
EoREICB L T, il XU Ra—u BLEHEHIT IR EREL L 72 R
CETWnD,

(2) Roragud & EEMRBIE, bo MIC SIS Ic Lk L
ThahBINTAS, EnipBk MIC fa% £ L Tw e
LT, Asvz @i MIC SLEHNTZ BIHICHNTL S 2 £ & 25438
TH 5,

(3) ZERT-OEBLHIN & RoFrod Hilf & BREBEOB F
B 375, 2at LEEEOWEHOIEH LEL T, MEHDOSEL 2
wFud L MIC SUEHMT 2 PHET 2 € &25, KOFE: LTl
TH 5,

T % X @

(1) Harold Sobol : Proc. IEEE, £9, 1,200 (1971)
(2) Frank Z. Keister : IEEE, ED-15, 531 (1968)
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Microwave Integrated Circuit Design

Central Research Laboratory

Kiyoshi SHIRAHATA
Kenji HORIKIRI

Kamakura Works

Various characteristics of substrates made of fused quartz, beryllia, alumina and sapphire for use on microwave integrated circuits

are described herein together with the uses and points to be noted of working frequency band suitable for there substrates. Line

impedances, effective dielectric constants and line losses of microwave integrated circuits are tablated by using electronic computers

partly. Design of inductors and capacitors provided with lumped element integrated circuits is explained ; then examples are given to

show that it is possible to build them of lumped elements ; namely, small sized up to 5GHz. Lastly it is touched upon a few basic

circuits which are accurately designable without recourse to special knowledge through the circuit design with electronic computers in

obtaining integrated circuit pattern dimensions and characteristics.

2170 WA (Microwave Integrated Circuit, LUF MIC &
) i, BVEPRFE OB bSRILo BRI EL, X D IEWEARR
AR N B LS5 Kk -7,

MIC PRl 1L,

(1) <fooJotz #40i QEROWEE, WO 1a51t-vav, 2
A PIwFwFvd, A6 VHRD 7—1o~2 1)

(2) MIC oY

(3) Mn Aor-ood HiflF (S ouFoy, PEEETO foF
«vd, D302 OWHT, RO 29u1)

T bhd,

Afpseei, (1) &(2) Bl © MIC A AfR @ IC g O
HER 7 b CNCEREN R AR 2 FiC, w0 # 1IC BT odkAm
Wk 3Tk, MIC oo Jodss Lo EHicDnT4E
TR B,

2. MIC R &R

MIC i ik s « %55« Awr—Pud b b Bix TR R S
Y, $LBBELDEDEBYNTH D,

(1) EPBESR - SR cEEE XTRECH L T—Ehr 0k
SEZE LD E v,

(2) FEERLGEOHE  FHTRIEO AL N E v,

(3) &B&DEBENRR,

(4) #HIEEEHIKER,

(5) fbZmMiCRERE:,

(6) ZMICATFARERT &,

TN HDTRIGE I & LCTHIE « XYY - FLzT - §2-1P 25
55, choBlosHErE2. 1tk bk,

ERVRIEE S0, 23 99.9 9 Ll T3 » CTIEREESR - {iRSH &
LT, 2170 BEBICHEHRINTE b, e 2UPRIREDS 0.35~
0.56 ppm/°C LIEFIC/HEnicd, TN EBSEELEL TS
IR I Tnd, BERIEPI D, HREOPE - =Y

*OHEFERT (T SRAYERT

% 2.1 RN

Characteristics of substrates.

o I
T wH "~y 9y | Fazr | #TrAY
W H e
- W P Si0 BeO Al203 Al203
- Ty 99.9% 0k 9599 % 97~99 % 100 %
2 B bEER L oH M b ® K L oW R
il & 13} B k! E £ & m
R # o i 2.2 2.8~2.9 3.8~3.9 3.98
iy % (Mohs) 7 9
BEES (ppm/°C) | 0.35~0.56 6.1~7.7 6~7.7 8.4
5 WMWK
%\Iewton/m’, 1016:) 7 30 37
= F bl £
(Wattfem?, °C) 0.0142 2.1 0.35 0.35
i ks # | 3.78~3.82 6.5~6.8 9.0~9.5 9.5
0.0002~ 0.0001~ 0.0001~
tand <0.0001 0.0004 0.0004 0.0002
# T 7 % (ptH max) <0.1 1~2 1~2 <0.1
= J S N A - B x w8 w o m »
woOoB % B B b3 & ﬁlm‘ﬁ%ﬁ (€ 1C
- - e HH 7 3
MIC ~ o g BIVE | oog oy | VHE~ VHF ~
I ) O® i X band X band

B 2y PO CAEAME TS B, Mo & I L TR
JERNE D bheT L, BEEINEWRESD B, -BIETCH
MTAKRE T, FHEd oS 01l UTOHHEMEELTEETS 5
W, sy BT o oo BB R /NS T E B L, W
e Xk 2L - ovFot 2L L TIEC E BFIRAED B,

RUyt EHEE - (LR CREAMET, McBBEEERER L
FAEETH BT b ABENAD oo HERCHERAEN TE D,
KB MIC iFicHBETH 5, BEKFAK L 7Lt OHRT
FCARETH Bw, ICORE - WP AHTH B, KEFEL
# (porous) TH 3 kDEMMILRLDH b, RMAETEERKE
Do i AT OMEBEEBICHR EAFCBEELEL b
W, NI EORHEABLTFHL R,

FLaT EEEERMN 9 ~0.7 LRI F L, [EHO/MNB(L b TIEE
T tand H/NE L, o{r0 BIHED BT &b w0 BEERICHE
Senb L EAIR TR, AFVAZTRMCTH Y, BEIAED
S0, LENCIEBCRELTWBC b b, FFED MIC ZiRD
Xt AEoTwD, RELLTELY OFEEHED L, 2T
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AR TR L v, $AEERKEL RSB L vy LT,
2120 % IC O AHMIIRT IO 3 1205 & DEUISHERTEL Lo
b, HEWOMMIHRLTHL A S,

Y2747 1k 7zt ALOs @ 100 % DBIFESR TH 5, HFERTH S
HERS L LT IGEWETH 5, THMAL L TARICE#E SR
THY, NI - FEEIER ~h KXo THHED D ORE LN
5, REE L THBERICHAERD Y, BEGokodEhkER
RAATTE AL, MliEEEHNEWS T ETH D,

3. MIC o> & 5t

3.1 =4 z7nx by TRE

BE 2120 3 IC ICF I & T\ % i, 3. lwdvb
W2 210020 wTd THoT, IR ED 21o02b0w7 B Az
v CHix oMM HEKCcE 5,

2120 ¥ IC OFE 1,

(1) qob-duz

(3) #migEL
O LA EORFERE LU AT s e N TES

3.2 frE—-%rx

212020 w7 FRHD (vE—duz &, Wheeler % MEREIC X
2 TW, Yamashita EZEDHEIC K > TDRBT W 545, Sobol 45
X TK G1) OEMAREENTHED,

377 i :
s (3.1)

Z= .
S W% —0.836°
o e ~0.0724 , [ —
A E A [1+ 1.735¢ ( ; ) J

(2

CCTERHMOBER, h IIEROFEE, W BEKiETH 5,
Schneider 253 TR HEDP LT 3235, 0 (3.1) 2 1% LT
BRTIL—FHLTw,

—FlE LT E=90 D 7rzT IRICDONWT, Wh % fss-ziclL
T AvE-dur Z 2FH L iR E R4 L ICE &wk, fobf-4uz
DAEEE, TDR (Time Domain Reflectometer) % {8 - CHllE L 7z
TR L ERE & X —HRL T 5@,

B Aub—duz S Wk /&<, TabbigE W m 4
LT LIk > CERTEDN, JutIvFud WIROREES EHL
T W=005(mm) &FhiE, IHEOEX h=0.635(mm) ¢ W/h=
0079 27 Y, qub-duz 111200 FCEHTE S,

& oE—duz RGO MR W IR HEELD TR X 59,
ZDBIRK 2FYwT 18 Wmax 1

¢
A} N
THZOND, Apld 21202007 MBEBET3HE, Cih
I, S EEWE, Sy RIRETCIR< 2 EHBERTH 5, FEK
12GHz &, 7rzt FEECHE W max=4.6 mm (A=0.635) ¥ ¢
HHETH Y, 1oE-duz X120 A D,

1t W U O (3.2)

-t
v/t

o /1 |

R 3.1 2qo02tye7

Microstrip transmission line.

1240

12 GHz # CHER DB X 0.635 mm Z [l L 28551, [k
ICHIFHTE 5 1ol-4do2 i1 12~120Q FTHRHEL ﬁ . Hif1vE-
A2 BERL L WHERIMRZEL, & 1of-duz 2R T 51
EIA TR S BEFE L\, B fob-sduz OB SR O X
DEHFAET A,

3.3 EHFEEXR

202 wT ORAHEE B Ik 2m/A, THZ bR, Ay T3 (3.3)
THB,

,\7”‘:;/%;; ................................. (3 3)

Eopr WILREESR (effective dielectric constant) -T, kT & Hi
EHRDOMIC D 2B BRAOHERE LV /NE RS, 212020 w7 £
BER 3. 1 (e)icm3 X510, 2tywd ko IR, THlE
FHEAETHE STy 30, BERASMHITNHE R LF, BN

Wik o CREER & 0F 5T 2 - TL %,

EIFEBRD &orr 1,

0. 1255
egff=1+0.63(e——1)(W) ‘;V 0.6 coomen (3. 4)
0.0207
=l+0.6(8—1)(§{) ‘;V 0.6 oo (3.5)

CTHEbEND, T4 1ICE =900 D 72+ IHTICDWT A/ 2y,
V& % Wik % f5a-21c LT, RZh EEF A, LG/LO T
RLTH B,

?1’907&%7” B OEE =-F 1, TEMe-t & LcHbhT
WEBE AL v, FERE A TEMe-F o L, FEsim
ELARDICONT ATYwlFE-F A2 TL BT EAHLEEIN T »
5O Lhkdio THEOBEE, Aa-y VJW‘&'U\‘PCJI 5T &ppr HED
3 DICHFICE E bICHNE S nE L

3.4 REIER

212027 #iEEE TEM £~ F PERT 5 5 & 0 MgiEs L,

(1) BEMECL2EL e

(2) Mo EC X 21K o
KHrdoh, ThbiBkicowntid Hartuiz8ic . » T5 %2 b
7o

w=213g. - B2 AB[ER) (3.6)
eff g
868 R, k[l (W 2} LN (4’?‘3‘5 ¢ 1
%=or Zoh 411) [ twtzw "™ e )*W
12{<27; ............................................................ (3 7)
_§_§§ __BL 1_(1‘7)1[1 ,ll, _.ll,,.l (gﬁ LJ
“on 'Z-h[ ik twrt 't t)“h
27r<yl[[§2 .............................................. S (3.8)
W/
w., mh
868 R, h 0945 W j2h
2 Z hW -Z—I{me<W4 094)}
h 25
ko h t w :
R e A | I (3.9

2T q it (&rr—1)/(e—1) TFKDb I 3 filling factor, R, i&
TR A/ Zun f(GHz) o ©H 5, W RBKE W OE[ TR
J’L‘f’ﬁb ‘éh 6 o
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t(, 4nW 2t W 1
AW:;(I,‘ ; -}-1) < g (3.11)
t 2h w1
=—7-'E—(In-t_- 1) 71- S (3 12)

%Li*r@ tan 28107 @ -4 THNE egLee &Y, FERIAL
HIRC D bh b, AROFERS L b Pohk k5 i, Hk

ﬁ&#bhkfﬂ:x&ZK@bef@mT%w

K 75% (& R, LT, i 754 2% skin depth it L
TREADE, BEWICHREGE A D IRERIINT 5, K
FHYBEL A DR ETEICH bbh 59,

3.5 HIEOES DB

MECHE fob-don - UKD E HBIRT 2 € & F il
75, MIC oEcREL ATRER bAVIEROE X & LT, ik
T—F DFELEE Ka—y ORIH D < BHBHICDOV Tk~ 3,

(1) BKE-F: EAot—doa « BRI ICIERPB W C
EXRPE L, TE surface £-F OFhd T2 57201, K
DEI T max &

Bemax= NS

TH b, HEEH/PEL, SRR EEREECE T
E D, 7ok & puaT W (6=9.0), JERIEE h=0.635(mm) T,
ok 42GHz T 5,

(2) Ra-v i : Aob-doz pokES WRUZEELD
ML T, Uva" K Az—v TH, BT o MBEEEE L T MIC Ra
- BNBTEL R B,

7o & 2@ 12GHz ¢ h=1.0 -<iE TE £-F 0540/ T 5 4
PE A WA, Branch-line coupler DI fot—dux #5r, VR
B D ESE A O R CEREA L TR X 10T 2,

3.6 HREMRTOERE

VHF~UHF #{oE#siE, #SsEisis L, C R &ffio T ICqL
TLCEICE o> THELI/MELTE, MHORLATIRHTH L, %
72 IC L L CHFEEE DI <§“5 clicky, Moot
P L & BICEWHEECE TTHEL & 5, BUTIC 10403, /03

DEFF LD TN B,

(1) 1803

fvdoa FHEBRT LI ANL T iy K 1odoa & 280151 124
e Cod b s, vy K 1odoa B nH MFo b o
%, B3.2(b)DIBRD fodosual & Qi

=—=+-1.193-+0.2235

L:O,le[ln WXh:{

1
Wxh 1

Q=2.15X1012£'—(—11%I—>-°EZ-’«/E~(—%Q «/f.‘,(%ljfz -+(3.15)

cecl, W, h OBifZlE mm, p 8K HESER, K EHIE
1BEcc Wik R 328, 15 (Wh=10) 0% #5, fosrod
HICES 2310d01P B 3. 2 (a) D fudoaua &,

L/, 21 3
=£Lﬂ:<1 ;-Z> ........................... (3.16)

TCCrEBERE ek oqr OFR, [ E 1P 0EETH S,
251 D 24P ¢ 08nH/mm @ (40802 TH D,
HBIIKE R fodoauz 4 eT 285G, E3.2(c)(d)

2100 HEREBMEORE - BiE - W

(e) FfzA/fA T 1

(d) BIZANAL S

3.2 Audoa DK

Structure of inductor.

I E-Ea- N0ty @
. osny 8
30| D L=Kan" ]n~é—’~ o, ® o
@L=49.6 8‘:”_’1’1c o >
K=2.41
By ®L=0.27£% e @ ®
(13503
= L tds
£ ook
y.(
A
=N 15¢
N
>
N
Ay ]O -
5 .
0 . ; . . ) '
2.0 2.5 3.0 3.5 4 4.5 5.0

3.3 f4IB 28151 fodoa ORF:
Characteristics of square spiral inductor.

D 2/ 1vdos TEBRTE D, 281351 Tusos T & f4IP
BHY, fs—v OVEED b REEAELTH 5, 1odoaur #
ko B ABER LEE S OWEFD 5, HBRHEE TR, 30nH
ik Wheeler?® ¢ H. G. Bill 042250 ¢ —F LA (3.3
B, B LD fudoavald, wTFhoHXprbRbk 104020
2 kb dkELSAD, Wheeler o3k 0.8 DHIEFHZH T 2
OREL—~FT BT L EWERL .

8151 1802 RIS LEFIC $vhvaur BSA B ED, K
FRAFED 1 U, T o AEEFERR e L —8F 5,

Ly

2

()

Ly 3{EEEFEBO 1vdoauvn, fr EH

(2) #vrvz

fphva BAVER, #pF D EoKRFERICOT bh, B EEE
K HFIC AR BIHEE, FROFERZFIAL TP D b ©
AR CE 2, ToRdE HERpICAZELZR 3. 4 KRT,
MBCEFICAN BEER, LB feuirvgot BFHCTE 5,
ZOREFERER 3. 5 IWRL%, 2170 EHORAGHMIAL &
BIEFABETH 3, BEORER f+ivs & LTHE t53w0 FuJ
Jv REZHICAFETE 325, 2100 WHORLRBHTE AR,

L D 1odoa, FrRva BFIR L 2 SrhEi MIC o #E31HE,

Lo e (3.17)

ESHREACH B
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4.0 C=Cpsp + CrtCeru —_
Comt W Sl atm
e Tk « mEm C
C¥
3.01 Cre o
z
—~ -
&
2.0 L.
. FCon gty 2
@ r l / A
A=0.4{mm)
1.0 - 10,01 (mm) / H H <
£=9.5
’ i G = cn
- 2
N ] 1
% 5 i

WS (mm?)

34 AR LERHOBEIR

Capacitance versus area of parallel plate capacitor

2.0}

& (pF/mm)

2b/a
E 3.5 Fpwlovdol OBNELZ Y ORE

Capacitance per unit length of gap condensor.

30l L,=21.6nH L.=15.3nH

C,=3.06pH C.=4.32pF
2R, =910  2R.=2800
iy
- 1,11,

20}
,],nvé’L L. 1, \.

AV -3 (dB)

151

4.0
3.0

T

F(dB)

=k A\
0’0
N
(=)
T

A
i

1.2p =~

//
I
I
A
\

Lo 400 450 500 530 600 650 700 750
B R & (MHz)

3.6 sarvEs VHF 8 A rJywl 2 HEE
Performance of lumped-element VHF hybrid two-way divider.
VHF #2 b3 5 1t C-band ¥-CHIAETSH Y U0, HAEH LA
BEOCKEDD 0RE LI, KEIRFLHO—ILE D, BikiE—
e LT, VHF o 24588 & 6 GHz #io 2 5% Tl £

3.6, 3. 7R L7,

4. CAD MiEA

£3F, CAD (Computer Aided Design) %A L TEIHD & HE%
HEFTRSC EBBATH D, MIC iFic CADICH L [T
> T, FOREICX - TRitEDOM F, FHEBETFOFRER, FEEHT
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_ A Ly1-=1.880H
= 2 s C, =0.38pF
~ = Q
N K/ m 1002
m 20k /nl—»u,
N g/ \
I - “
AN
> 15¢
-
P~
10
4.0k 11y """
Se— mnr s ssininan § il g —
3.0}
2.0k
1.6F g
o, 1 -
w14 ~. / -
o : .. R
- "~ " e
@ Loy ~l: T e
1.0 i3 - i 1 1 i — 1 H
5.5 ) 7.0

3.7 4B HE BTy 2 4 D ER
Performance of lumped-element hybrid two-way divider.
LD A0z DUCERTIHEE A 5o AFRTHED b &5 2 1L
WEHo CAD, b bilEEL#->T MIC © fz—v izt

EL, HE2RE LICHMFSELTHIEL T, SElicii wiHssR
WhLB LS Jodss b aC eicky, MECL D HPTAR
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Microstrip line width computed from a given impedance.
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Qutput of Rat-race circuit program.
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Microwave integrated circuit pattern of Rat-race circuit.
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Performance of Rat-race circuit.
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Microwave Semiconductor Devices

Central Research Laboratory Kiyoshi SHIRAHATA - Akihiro KONDO
Toshihiko YAHARA + Shigeru MITSUI

Kamakura Works Kenji HORIKIRI

Kitaitami Works Isao INOUE

This article is a simple introduction of various kinds of microwave semiconductors and of the present technical state of microwave
semiconductor devices which are in combination with MIC.  Descriptions are made on transistors, transistor amplifiers, Gunn diodes
and oscillators, read type IMPATT diodes and oscillators, pin diodes and diode phase shifters, varactors and schottky diodes, mixers,

TR diode switches, and SRD frequency multipliers. Lastly simple Dopplar modules are explained in this article.
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HIC 450 MHz Transistor amplifiers.
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Distribution of Gunn diode efficiencies.
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Various types of microwave diodes.
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Running test of Gunn and IMPATT diodes.

B 3.4 AsoeFa-F 1%

MIC v Je¥E#
Varactor tuned MIC Gunn
oscillator.
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Microwave characteristics of Read type IMPATT diodes
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X-band injection-locked IMPATT oscillators in pulse operation,
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Typical value of characteristics of injection-locked IMPATT
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Experimental phase shifter.
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BikAR 14dB, (oP-duz NESICX 518425 03dB, MIC{t
L7zd ED NI R SO 3 X8 2tz 2625 05dB B &
Na, Frr=2dB 2§52, 209 O NFIZ8dB binTHh 3,
7.1 13, 20GHz VDS 204 R4, KE X 254%25.4%0.4
mm® O 1OEIHIER L S-FaL-2 28, 12~ 1L 2100z,
dz2—, LIDIBDGaAszzw b Ay R{EMHL, i 300 MHz Bl L
B 5 zo7 BRKL 2T x4 T, LTGHIF psuding 3 iF B
(Frr=5dB) ZFAU % » 3Rkl E N Te Y, K& NF (31148
Db DORELN T B,

7.1 20GHz MIC [} =%
20 GHz integrated mixer.

8. TR 4 44— F=A T

pin g1 4~F OMF A7z & Ay TO R; oZ{LEFIHL T,
FRMEERE ON - OFF 3% a1w7 #HiKCc& 25, ®8. 1ok
SICHHE S b 1A WER AN & & A pin d14-F ZIFICA
W, & AA-F WE#O A7z ZEITEE (TR) G 2107
kb,

JABEEARE R 2 D L Hh: Aoa—a BT E AR A DA, K8 1
DX S AA-F ICHFNC C &, BFc L & 36 LB £
2wF BREKL, & 5BEFHIIE L i L TIHMRE R s &
%, ®8. L{xLIDJE pin dA-F %> MIC {EXH TR 21403

8.1 XAuFTR g14-¢
A1 wF
- X-band TR diode switch
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8.2 X AulF TR 4o A—F2a1wF DO

Performance of X-band TR diode switch.
T, @8 2 xR RL 2, BRERBTERMCELL, 44
A~F BEBAE CEBIN D 14 BEE 1ot-4uz Bk fofqudl,
M7 0o s X5 LR, GEEREcARLS DC byt
vFut BAREL A D, auFu BESAFTEETE &,

9. SRD BiR# T\ ME

10 Tw () % SRD (2547 yaAydr-F) FEET w EH 0
MIC{t %R 9. 1 kikd, Chid AJIEHE 1 GHz, HHTIE B4
110 GHz, L /& SRD (& LID %=, Cyp=0.55pF, &5 mlpg -
LuRLa FEIEEIE RIS % 0075 ns & LT A EH CHER L %,
RO, SA—F P& 1ob-doa TH D L b 1/4 BERK
TR U 7. CW I 2182 200 s EFEHEEEFHERT L L,
5%, R%&2dB TH D, YuIYd Avoaa-TF X B 1oL
15 016 ns TH 25, EBRMALORMNT LAY X b b 50
B KEN, ik SRD @ CyaikEnZ ticBHELTWELE

VSWR
7
/

9.1 MIC 1t SRD 10 T\ {%
i

Microwave integrated multiplier

circuit with step recovery diode.

{mW)

wh

ki

7
juz}

B 9.2 10 Tw XA Aul il &
Power output X-band multipliers (x10 to 1 GHz)
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b, ANCHTETAHEHINERS. 215 Lk, AJ) 500
mW F CHJRESC B 2, AJI28500 mW LTI ER
ZEERD, I RP L, TWiGkhsE 100~500 mW o A )
KR LT ooz IR wE Lice 8%D 1T 5,

10, v a—u

2120 WHETFEC D D fivd1d-F £, 1ofsb 811-F B ED
[ 2100 WIIRF T OHRR, FOWEELEDE T & T o120
BHROLRRL - KSBILESABTKREAFD I EA D, /NE L-
S REDERILERLADL LD, & bICHEED Rle g &k
ED 2100 WIEERBICD D, 21202t YwT BBOERLCHE
BONMEALBEBREN DB XAT, 231 & 2100 BREEEE
HoRETHEbI D L5k ok, BERDELOEATHZD
&, BEWEROEECHFEOFEE BT 2 Fudsu—-4 T, ab-F
A—2 R EEERGILEE e LCEA{LEhTw 3,

oYX 5 aRKBEEERIBCERIN oM EEEOE - &, 4
PEHE X K DR TH B L TH B, TOEBDICE T 21— DL
EEHICL, EREME DAL T ERBETH B, won
PR L 72D DD—D2 D THET 5,

fiig® MIC 1t Fuisu—4 o—F %R 10. 1 KRd, 2120
DOREEEE, MWHRRE S b 0 A FiERE L, DIEREIE 3dB Hi
ﬂt#%%a LTHEHT % b 0T, AHAISmTFMNGE, —oki 0

%, bl d2-0-F FHECTH B, ChbEEE 0653 mm, 11
vF D LT R LKL 2. Fodsu—4 KIS S 7uss
E—fEICB A 7u5T TH Z DT, 210 WHOHMBITHEEETH B
CTEBHEELL, M X VEHEEMN L Lk, 20 ~DRRE
N, HEEOMPICHRTZ E2 0ES AR %25tk
WTELLSCLTH D,

B 10. 1 Fulsega—n OHE
Exterior view of doppler module,

. ¢ 3 v

220 B A E MIC & Ofl B3 iCkh % 2100 HEMAE FA2
OBERO—IE BT, EMOBAR FA12 2, EHLICED u256 D
TWRIC K » TEEICERIL IR T LA, Fhbicon TRflicHE
bRER bRV, KR F A2 TP L LTk Avy-Tuz O FF,
MIC & L CTRFEHRET, MEL T Joer $00ii% X W EBEL, 1B
fﬁ:%ﬁLLT@ﬁxh@ bAnkEZ B,

BB ICARFELCIND » TF & o 2Bl 0% { ki ic
L bR EERET %,

s E X R
(1) &% B2 K Auf Read B 1oRw bara—F, BETEEH,
ED 72-27 (8 47-7)
(2) ML, B2 oot B 2 QEHEHURMIER O3 b /%
e, {234k No. 625 (HZ47)
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Ferrite Devices for Microwave Integrated Circuits

Kamakura Works

Shojiro NAKAHARA - Hidetoshi KUREBAYASHI « Shunichiro KAWABATA
Akihito MIZOBUCHI » Nobutake ORIME « Teruo FURUYA

This is a report on the microstrip type circulator, phase shifter and isolator as ferrite devices to fit a microwave integrated circuit.

The circulator cover that of a distributed constant and of a lumped element, of which their designs and test results are described.

The phase shifter is of a small size of 14x18x3.5 mm?® forming an X-band, 4 bit latching phase shifter. The isolator is provided with

an edge guide mode and has characteristics of a forward loss of 0.5dB and of a backward loss of above 25dB at 9.0~11.0GHz. In

addition, the report touches upon the test results such as losses, magnetic field dependence and temperature characteristics in connection

with microstrip lines, using ferrite substrates.

1L # A & &

2100 BHERRO/NBAL, EEEL, axrdvy & EOFEEEDP b,
2170 WHBOHERY L (MIC{L) AR fadictin b Tnd, &
¢, ofyo WRIKPCHHEL, LALEEREHERFD 2251t
D, MIC{LIKHEAELADORERINL LS5 ICA 2k, BIE
oMM A MIC X, 2102 tywd MBEIEARE L NMIUsE B
ICcH 27, COBBENCHET 5 251 O URE
K&, BIE 2002w TED F—FaL-2, 7I1UL-2, BHER 2
13 B EBHIEEN, F—HETTERCEIN TV S,

CHODRBEMET 20, WHEOSZDEE & FLE, R HE
7, WoEARELIo>T 423514 L, 2atIvFud CTHIED fz-v
FWERT 2 THEEFHC WD ko, 8D rydu-t B 2tyud
BEgE Hv oo B, <1k - rEAERICTE 30T
FEER T Ch, IC{tanlIcH- 2720 TE L, TEEOH
HEG e LCTHw 2853, CoTFtflnicdEbdTHM
LEZONB,

Dl Lo HEiinEERk e X ERICit-, Zticswvcd MIC {kic
BWETHI0LLT, £ 2102ty 3 B 2251 BIMORHTE®
> CTEh, KR FORREER TR ETH E, 2 B
Y—$a1L-2, 3EIC suFod B, 4 BIC 1981 FE-F B 71U
-8 CDOWTHET 5,

=77, TNbD 2351 [HgE, MICHEO—HE L CHIALE
£, WEO FLzT A EOFRERIIC 2231 A HDAL DR
BB TYER DAL ESTH Y, BT LEEEOETIKR R
A, 2T To2r51 b lEA® MIC o3k & L CflifldT2Cc sick
>, 2251t [l E &L MICORK» AHICT 2 LR EL bR
Bo 3 2250 HFEMAKE LT, 2AYRBVEEEHLTVS
O, WEOZWEAR EGEEEIMN LB T 258 L Rk LT
i EN 2. coX?ABESERD, BF 22510 H#RCOWT, §F
AR RETATRTW202, bhbid Z0EMMIKCOW
THRE LR > TED, BEKCSFETCEZRICOATHBICHET 5,

A¥, TCUHET S AENES X CHEHO 2251 MR,
FTARCY AT CE I D O TH B,

* SAMETT (TR o SRR

2. =4 RRVY 9T H—~Falb—5%

2.1 HEEBRBY-—F2L-4

2.1.1 #mpHhst

D — MR Y 53 IIE Y—Fa -2 OIEANWRERERIH : LT, 3
FOGEMBEZES L THBY SRR ERBET 5 &, Y oI
I 22351 F % A-dw b PR (BUTFHIC 2254+ B2 EEF) & 3efi
FT3CE, AMPRBHRZEHNTEC LD 3 AEHNTCEE, LT
c OFIEE MIC (b H—Fa -z KHAT 3 &, Bdkropidor=te L
TROZDDHRBEL b DD,

FO—DE PrzT HOBEMRIR O RIC 22351 + F T 120348
FHE (BITTFHICRBOALZHR LTS THD, io—2R LD 2
151 b B I —F2 -2 DLIEHITH 2 Y QIR B H A0 T
&, OB EREREE Y T OBET 55X (BITHIC 14—
2510 HEH K EVER) TH B, 2L TEREZDOHKDO»Fhi
MIC{LICHFITH 2% KRG T2 &, KOT BRI D,

FFR0RARITRE, BERERORDIMNTS 2251+ KR
R IAREREGTED A0, EAMED xa514 * ToFud &7

A5 ERFICHHREARC Y LT IRFIE i 3 23, KHEfho MIC
ICHHWT R 2FRAIAEE AT 0 2T E, BERHa Lic—
AL EMAT LB EFEEAD, TABAOEEDY 251 HEGED
HIC SN 2 2 DR R AR AT TS 3,

ENEH LT A-poxs1 b IR E, 18D 2251+ Rz %
DEEMHAT 22514 ® 1uFd ZTNELL, ARz 5755,
b MIC & oiEgAsEEe 2 Y, ¥ ZBR O BERE-G
LEREBBOIIICETh B H, BEoxPMEsERED 5
POARHTH B, Lo TL LD AL RELER DT R wi,
BE MIC HgE & LTt 72T A KW O TE Y, J25
1+ RGO % w2 BRI LR L E2EEL, TZ
TRHYEO MIC {k #—Fa1-2 & LT Pzt 3R 2251+ FOR%E
Rt X EBEAT 2 &KLk,

2.1.2 =g

BoABSGHD 219021 w3 F-Fal-2 OFEEEZRE 2. 1 IKRL
Feo BicE W CEATMIIT 4 50 VEERREY 1 BHWASZR
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2.1 212020Ywd Y-Fal—5 OHiE
Structure of microstrip circulator.

301
2ot
2
1
10
1 i A
Oo 0.1 0.2 0.3
(h/ D)
2.2 (h/D) 5t Re olifs
Curve of Ry vs. (h/D).
2k
E
S
R
=
0 | i I. L | ! L
1 2 3 4 5 7 10 20

S (GHz)

2.3 AEEE S 5 B Hye s
Curve of applied dc¢ magnetic field vs. frequency
LCw»d2, #OM2. 4cRTi5C2BMvwaceickD, »
> % 5 DIEHEALERHZC LdTE D, 1302 BHERCHTA
2hoT, o MIC &—F{tF 2B/ ICEMRTIHE RSB, X T
FeFal—a OROCEERE TIEHFBIESS L bhiild, 2x51t H
WOME &, EERKBOTIRE LCENEROM X 2kbn 5 C
ERTE D,

EF o3 FIOME & LTl 4 nMs (BIRIBL) DiEd 2
WEDTH Y, DEL LD ERRBEE O TRICE W TR IRL
BELEVWESKLATREARLT, —HEHBIL2E25 200
BALSSCKEARBELCL T E LV, 2O CHllFE [y 4nMs/f=
08 % ET 24 nMs X HREE2T WD, T CTy BEHT —
28 MHz/Oe TH %, 251 HH® #METE, De(mm) & D=
176/ € KTHELBRD, T F ITAEE (GH), €1 21351
b RO EFHFRRETH 5,

RECBESEBORE & LT, 22351+ T (SogaHom
WERDORE ER—IC L TWw3) D (ubf—dua BEHERICh X - T,
il d-t6 KA DIPBINENOFEHC S ~ThrNIE, 1EIXk
F450 LEEESEZHSC itk b, 5000 AMSIERER
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M 2.4 #H o o0abYeT Y—Fal-2 DEH
Photograph of various microstrip circulators

LOBERE BT EHNTE, BB Y-FaL-a2 838 bN 5, F2 2
W ozs 1t HEOESR R EEED LoREFE(LE®LEED 325
1+ HE#HO 1oE-4va Re #EBWICKD b 0T, (EKnFHEE
BE, 20 D REPNEAEE Re /NI BoTnE T bk
%, mERIC 2254 b FBIICETINF < &S0 X iR Re ICEE
FE A, BRI RERMICIRO A TRIER b v, KIER 2. 3
ICRTRARICS %,

2.1.3 EBRES

A CIR e 33 BB b & D v T EUKICTRER 2 @ $—%a0
-2 BEREIL, ERLZ, BREIDAIHFRCREEINT Wiz
DABEE, EREHITHEBE L L CWE % 20 5 ICTTET 2
ek, +aEMNE b oRME bR,

K 2. 4 345 BEBR L 2 &/ f-F11-2 OBEREZRL TW 3,
THEEThH2 X5, 17, 33k 4GHz & H—$a11-42 13,
4570 1 EERSRE 2 R, »oiTliTCwdicdaike LT
B TIEHEBA OBEBLN Tw B, ¥4 8, 10, 183 kT2
GHz 0% #—$a1L-5 &, 450 1 EEEHRSEL IBRLAIFAVTA
B, BEESEVD 30% BEOHEIRIENE O TWw 5,

ABEHETH, 10GHz @ —F11-2 & LT3KOEEMIREN
Tw 38, FROBAIRE 1-L223510 I oFlTH Y, %
7o RO SR T YL IR L 2 3-port 2 fli% 1o 7rat A
AR 4-port —FaL~5 DT, Jz4AN PLIL~5 F & LT 100
MEEL LR MY LB > T3, £k 20GHz b0k, OSM
B 2302 L OEMBORMER B AT DEHTER LoD T, 1w
o AR L TIBE L e

2. 5 icid—f & LT 10 GHz i 3-port #—%a -2 O JH B EEE
PEHIFRE SR L T 228, WFR S B BRI ARERE b Tw 5,
iy @ BB DS 03 B, 1.7GHz #i% 1.4~ 2GHz, 3GHz
B3 25~35GHz, 4GHz #:1% 2.8~4.4GHz, 7GHz #it 6 ~8.5
GHz, 8GHz ¥k 7 ~95GHz, 13 GHz #3 11~13.5GHz ich &
> TENEN PAVL-vsv 20dB BLE, % 5 A8 0.5dB Fiige
HERELNTEY, ¥4 20GHz#1X 17~205GHz Kbk - T 741
V-vsu 20dB Bl E, % 5 AMRded Yo TRUE & o 2R
1dB #&w» T L6dB gt oftEcd 3, 2L T bD H—FalL
~2 N D 051 T E Z0AALEIRIC, 212544 & TuFu
Sick Dk fa—v ZTBRL T 3 40, Sk B OBEERR
LU, EMNER%EIS SN fEICAbE 3 33 HHETH 5,

2.2 HEPEHEHY-—FLL—FO®

Bl MIC {L23 g cRicEARL, Zhick b hwil/NEA
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2.5 10GHz % 4—$a1—5 OREIBERFEIRR
Frequency characteristics of 10 GHz band circulator.
MIC H#HER Y—Fal—2 BRERENDL X3 KR » &, 2.6
(a) & MIC HERER 1-*10-2 OWAMETH D, 2251+ H
R 12 [HD Jyws 2HLTR5, 2254 MR CHEL
7P AR & S & ofic i, BEEEE S AL THERR G %
HEBL LT3 b [ b cﬁa&lm‘a%x b0, TDH—Fal-a BHEK
T30 —FREEA TRIE, J)o #ERT 282 TH D, 20 F
Jwd €DV TH, 196848 N TFREREK BB D so2i-8 L LT
BAZE L 2 HEEAS 525, TRAEGEHTH 50 TRYER SR fvFfry
LD Ty B HEERRA L, B2 6(b)dzh# ¢
52 w0 HARCHD AL, DR L OEFEZ AL IC L 2 43— WP
MIC FEHER Y—FaL—2 OEFULHEITD 2,

SEECHIL L T 2251 F A TDDEI W EREL, H=FaL-
2 XM - IEME - HER L 2 L %, FoO%lEIKAR 2. 7 O X

SicEDINDIDET B E, ZHE - B4 - WHEEAAN 72w
202 Yo, Ve BLU . TKD L D iCER B,

Yo=july yy=joCi+1fjoud y_=jeCi+1fjopt - 2.0

T TT eI R ORI X DIt E 2HIRIL 1040502, Cr i
FREAR D PR & BB R ORI S 1 2 BB LA, pe oo
ZHNENIES L UAQHIERFIICT 5 2251 [IROBHRETH
o

SERAFRCoFEH Lt iCk > T, ZDEMEBAAS 7F2w
au Yo=jwCo 75, Co=co D& TDEMBA AN 7F2wau2 yo=00
ERTAEE o L TIE, HeFal-a RUFHET D A2DICE v
Yo Y- FXAE L NITE LAV,

Yo==j sin ¢/(1—cos ¢) 1

Yy=—j(/ 3 cos ¢+ sin ) /(2 cos p— o/ sin §) p -+ (2. 2)

Y.=—7(sinp—+"3 cos$)/(2+ cos¢p+4/3 sin ¢)J

LFAEC(2 1) BETURC(2.2) L) Y—faL—2 RIUEZMET B &
CRXEH DL BMAMERE LT CTEbdoencs
%,

2100 W IC H 225+ [A1H - HPI - ATRK - JISR - 3 - T H - WE

TP SEET

Bl 2. 6 MIC HEAREY Y-Fal-2 OfE
Structure of lumped element circulator for microwave
integrated circuit.

(a) AR (b) IE¥4BI)3R

2.7, B X USUHERNE o3 2 S
Equivalent circuits for zero, positive and negative
phase sequence excitation,

40k f o =1.6GHz
Z S
g [
f§'§
; . : . )
0.3 0.4 05 0.6 0.7
Wl w
(b)
2.8 G Assa—a b LlicwpfollidT 5L Cibk

3820
¢, Cy and bandwidth vs. @,/o with Cy as a parameter.

Vl VP ; Lo (2.3)
4 = . Bty 2
__w{\/S (#,—y> sm4’,1+.7cos¢

B2 8(a) ZTHODOBFER RS L IC Co% 54— & LT wple
Cwf+5 6 C, & fo=16GHz ¢ LTEE LA DTH B, Co ¥
—ERT D & wpfo BT AL AR >TERKEL, C 2/hE
KFTBRERDY, T wpfo B—E & T2 L Co23RGNT 5 -
TEEREL CLEDILTILERD L, —HR 2. 8(b) BHRIT
CE2.8(a) XoEAE CiaHRTC % A58 & Lk opfe i
*‘J’j‘élﬁbﬁ%ﬁ REHHL 2D DOTH B, Co 2—iE L L apfo 2L
T 5 L IHBRIESRK & 7 B wpfo STEAET . FOMAfEET Co %
IELF B THINL, o=7/2 %545 C, Cfﬁi")’x‘ﬁé'x )
A (2.3) XV EHEIhDE, LTAREORKILEIMIEY 54 %
lCiEE® & 5729, Y—Fal-a DEH /\ﬁ%)&fbﬁ%’wn L<
LE¥50T, e (;t?cnct DHNER epfo FHCER, Thi
b p=7[2 FH R XY REEREEHARTNEER LAV,

X2.9 i, & C] B—Ee LT Co #ELEEAEGED 4—Fal—
2 DATI7Fzwav DEBEESELEHL 2D TH 5, Thic k

wm/w e
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B 2.9 C, o%hH
Effect of C,.
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B 2. 10 MIC FISAE S H—Fal-3 O B0
Frequency characteristics of lumped element circulator
for microwave integrated circuit.

_ }/.
\
AN

e C=co b Coa/MhElTBZ kY AN FFzoau OFEW
SO AE T A, 2z [MF - % SR b AR 4
AT 7R2waua BZYEL, B 5 & Co=541pF @ & ¥ dLEE
¥ fo=16GHz EBICH»TEEN ENTNE, 52T Cy %)
BEWRT 22D CR 2. 8(a) X AL C R (2.1) CRAL,
Co % A58 & LT ¥—F1L-2 DAT) 7rawava KD fER,
Co DEALIL X B AN FFrwaua DL, B 2. 9 OEBEERD B
B &—FF 5 & RMERL 72,

2. 10 g LEciatkc ko ¥, 4HEEL &2 MIC HEhER
YoFa a2 ORFWHISETH Y, 1.5~1.75GHz th e » TV SWR
<125, L;<0.75(dB), Ly>20(dB) T% b M#hig i 155% TH
%, hECOEPER Y-F1-2 OEFEG 28.5x285(mm?) T, 4
LRI F—FaL~2 KB L TH L4 CABILT 2 L e B8 TE 7,

3. Xnvk =420 MY 9T 5uF o rBIESR

3.1 S EhiEEE
T ORI, 3. LR T 51K oo51h SR e, HTIRL
ik (Meander Line) %5« ¥ 2 & » oxt1wFud R EDOFEE
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HAeTBRL, 20OBRBEERnT seFud TR 2
251 B L AME R AT 5, HROEHIC - T, B
3. 1ok s alAlEeEL, 180, 908, 45 - DLiIC
YT OBMROMK- 72 b D% 7 {8 RSt L, 2 EEWskn 21T
D5 T EIksT, ntutfan BHEBEMET 5L,
3. 1 oHAiiT 360 EOBHE X0 b 0%, FEBEFR = HliHs
B Ik o CHIEBHEE IR 2 HHEA S 545, T T TREE
DHOBHEERICO TR 5,

HEFE, B0 LV HAYRESER(6)(T)eTiHEshT
WBEDT, T TRTLEHICERS, B3 LicRENk 4708
51v &, A KEDEXTINELENT-E2D, TYELLE
BB O PRI TOERE, B OREONIET 5 AOEH & MHHA
90 JESEE 5 72, D251 b HEHTPUICTE R TR SRR & 225 B
Z QMR S ICH L IEE T RIC 22510 2EL, OB
RREET B L0 LT, 22510 HRA 2100 WICH LTRTE
BRI LT 5 b 2FAL THRHER TS 5,

Z0HE™ 3. LiRT & 5 BB 2251F & 231k e
TRESHWEARB B KL, svFud Mg AL BREMITC EICK
D, COMBPRILLECCRIBERLERMAT 2. BILoHRE
¥ RIET B0, WHRO ALz BfERK T2, EBEEE
LD 5uFud ligw s 5 1A% E, ThcEREHEE L.
CRLESCBHETELTSE 20L LA EREREE L WOT,
BEE) T3¥— BN EL AB EWSTIELD B,

L EDHEFEN bbb D & 51K, 2251 HRIE 1708 510 DI Y
WL ENE LA ERE L FTCEtEhhid b vwoT, B3 1o
E5@pAab T LEEEIH 2251 % 22511 HRD Eic 20 %<
<h, BHOTHcHT Bz v EL bh, 2170 ERFED KL
i, BLACOBESHEFE LYY, BEOEROFMbELD
2 C LR s RS L BAK, B3 2 1cElE 49 B TR
To & Lot B, BEKD 234 TRTMICTHEIN TS, TO
BiH@RoSEE, #Mldmm, #18mm, WA 31 ETHA
XE X 34mm TH 5,

3.2 4%

BAERoR e LT TBEcA s 0k, BHELRETH D,
b DEE, B 2251 b EROFEER, HRORFHCEFL,
JE B 5 % EE g Figure of Merit (B4EEL/AB) 0B s b&HEA

WEHH7=54 b

7T A pEAR

® 3.1 2qo02tysTd suFud B0 ARG

Basic structure of microstrip latching phase shifter.

B 3.2 BfEX-Aub, 4fat, 2170207 B
X-band, 4 bit microstrip phase shifter constructed
for trial.
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)
Z 3.0f
P et
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£ 1.0F CHrm  @Fmuyr BBE7=34 42U
oo 0 2 ! 1 ! L 1 1
By 9.0 9.2 9.4 96 9.8 10.0
1 5_ @‘/‘J‘m
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Microwave Integrated Circuits Applied
to 20GHz Band PCM Repeaters

Mutsuo OGATA » Masao SUYAMA - Akira OKANO - Eiji KAJI

Communication Equipment Works

The microwave integrated circuits described in this paper are to be used in the 20GHz band PCM regenerative repeaters for
which the use of pole mounts are presupposed. Discussed herein are the summaries of designs, characteristics of practicalized units,
and solutions of problems for the various components of the repeaters such as the down-converter for converting the 17.7~21.0 GHz

RF signals to 1.7 GHz signal, 1.7 GHz band IF amplifiers, dividing network for carrier~recovery circuits, and four-phase-keyed modulator

using schottky-barrier diodes,
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3.1 20GHz MIC {158 RE/IF 4
20 GHz integrated receiver module.
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B 4. 1 17GHz RSt
1.7 GHz band IF transistor amplifier.

AN B

D [@ﬁ@] Q

A B B

™ 4.2 1.7 GHz AI4 st
Configuration of integrated 1.7 GHz vario-losser.
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Attenuation characteristics of mtegrated 1.7 GHz vario-losser.
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HFlic LID ¥,

Wk Fud BODORFHL, 17x05” oH

WCER L7z, COMEREROMERELR 4. 3 1I0RT, BE
BLIEHAY %5 AL 1dB, BAEES 168dB, VSWR 1.5
FTTHhotk, MIF-1, 2 K 2ETOORENFHESC ENTHREK

41F=

w2 Ly 60dBEL EZ2ETWw 3,
AZF 0B
zidB
2048
015

1 1

1.9 2.0

1.18
gik#k (GHz)
4.4 1.7 GHz Hpis] 8 gl B0 R

Amplitude response of 1.7 GHz IF transistor amplifier.

X 4.5 1.7GHz rPF‘iFMilma%ﬁ; B O A

Group delay characteristics of 1,7GHz IF transistor amplifier.

5 4.1 1.7 GHz PRSI0 TR
1.7 GHz band IF amplifier performance.
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B 5. 1 Fsut R St MIC X
P

MIC pattern of 1.7 GHz divider used

for carrier recovery and demodulator

module.
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5.2 1.7GHz 5w pL~—2 (Bl

1.7 GHz bhand rat-race circuit characteristics.
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6.1 20GHz MIC {f 4 4 PSK
na-u HHE

MIC pattern of 20 GHz four phase

PSK.
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tAx71
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20GHzF3 -7

QR ImYO wr

6.2 MIC {t 20GHz 4 # PSK j5—v, BERK
MIC pattern configuration of 20 GHz four phase PSK.

6.3 20GHz MIC {f PSK 4 #] 14—=2 [27%
Four phase Iissajous’ figure of 20 GHz integrated PSK.
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Outlook of Labor Saving in Sewing Industry

Mamoru OUE
Masahiro YOKOYAMA

Wakayama Works
Nagoya Works

The sewing industry is herassed by the recent labor shortage and the steep rise of personnel expenses because it resorts to hand-

worlk in production. Sewing work means handling delicate and irregular-shaped materials and assembling them into complete units

through highly trained handicraft. Consequently labor saving and automatic operation can hardly be applied to it with ease from the

technical viewpoint. Also frequent changes of the styles with the change of fashion malkes it fertile to build machines for fixed pur-

poses of definite movement. These drawbacks in technical and business viewpoints compel the industry to rely on intensive handwork

labor. However, recent development in the electronic control throws a light on the problem in the sewing industry at a deadlock. The

article describes the course of the event and the outlook of the sewing industry.
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HETEN N

66.5%

0

21 o1 +v oI H=x
Cost of each manufacturing process of white shirts.

T Ty T
B BHBAERK

AT
lt’:»—)b}
£
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Regular sewing processes.
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B31 Aa-uiEXe

Pattern reducing device.

3.2 7 ¥ E

Pattern copy machine.

B33 55ER %
Cloth spreader.
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3.4 (a) #t X W
Cloth cutter (Straight type knife).

(b)Y Ao b7 1218 %W &
Cloth cutter (Band knife type).
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3.5 ouud MIBRETES
Flexible die cutter.
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WEETTFIZEN L WA 525, B L& 5 ECEIERICEE 2
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bk A FI E RO TR B, '

(1) BARE
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D41 (a) 1 AGIEBA -z
Single needle lock stitch sewing machine.

! 12
2 1.23
3 L

(b) #HEASE oo 08w [
Stitching patterns of lock stitch sewing.
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NTE 2, BETHE svv S AUENEFLA % 9505, T2 F
LUk &l 2 BERTIEEOEMIC XD, INTHDHANRD
MR sy OB ORMIE:, REAXCEZRUDRED AP

B4.2(a) 1 AT BEE =2
Single needle zig-zag lock stitch sewing machine,

e E—————— . =
5 o BRES A P2

~ H ™
AN
SuNg Bty
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(b)) AT BB nE

Stitch patterns of zig-zag lock stitch sewing.

M43 () “HEH o
Two-thread chain stitch sewing machine.

o
11 D12
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(b) Bitwvwzy v 0w H
Stitch patterns of chain stitch sewing.
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BM44(a) $vfinzyy

Blind-stitch sewing machine.

el
CM11
LM12
4.6 (a) BEBHEDBEA AN 200
(b) ¥ vnfnnssu D E Sewing machine with automatic under bed thread trimmer

Stitch patterns of blind stitch sewing,

(b) zyu ¢PEMEEILEENE 2505542
4.5 (a) #rHB0EN vy W-Rowrzoy) Mitsubishi needle positioner “LIMI-STOP G”
Over lock stitch sewing machine.
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1T 24K
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3 k&

I

(b) BoaRriiriyvvofEnH
Stitch pattern of over lock stitch sewing.
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O gERE, SRR TROARE, SANEEOET & £ OBiiEE NC sewing machine.
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Lock stitch tacker sewing machine.
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Long-seamer.
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Pocket setter.
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51 @y EHE

Thread trimmer.

B 5.2 Jua RF-sita-s )
Steam presser.
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Vacuum lint collector.

6.1 (b) HZEELAHFEOHLAH K 6.2 WEHE >uz B kA 22Kl i
Example of the vacuum lint collector. Electro-static air cleaner.
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B7.1 &% oHh & Bl 8 R

Manufacturing process and machines in sewing industries.
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High Speed Single Needle, Lockstitch Industrial
Sewing Machines with Undertrimmers

Wakayama Works Minoru MORITA - Kunihiro INAI

Handwork occupies the major portion of the work with sewing machines. Now that labor shortage harasses all industries, the case
of sewing industry is of no exception. Automatic operation, labor saving and continuous processing of the work are keen requirements
of this industry to improve the productivity. In particular, when the sewing is made to a required length and the cloth is taken out,
the work of drawing out the sewing thread and cutting it with scissors has been an indispensable operation with all the machines.
Paying attention to this point in the high speed, single needle, lockstich industrial sewing machine, Mitsubishi has developed automatic
device of trimming the thread. The new development has been introduced to the market and on sale in quantities. This article des-

cribes the outline of DB-179.
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Motion of thread guide.
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3.1 EERY b EEAMN & 20 BRI
Outlined sketch of Mitsubishi sewing machine
system with under bed trimmer.
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Mitsubishi sewing machine with under trimmer.
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Mechanism-of under bed trimmer.

Mz e

S e
xx(g’z)ﬂ“l‘ //1/ // )
S -0
/o .
{ —
7

HRE X 2L BRI

[ 5. 3 kb b EORE (he B& ks Lk

Detailed sketch of cutter mechanism.
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Adjusting mechanism of cutter pressure.
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Sewing machine with magnetic preasure foot lifter and
magnetic back tacking device.
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Detailed mechanism of back tacking device.
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[ndustrial Sewing Machines with Automatic

Back-tacking Devices

Kunihiro INAI
Takanori KOBAYASHI

Wakayama Works
Nagoya Works

It needs great skill and is considered very difficult operation to sew the cloth by moving it back and forth with 3—5 stickes to

stop the sewing thread coming loose at the end of the sewing work.

Mitsubishi has developed sewing machines with automatic back~

tacking devices to do away with this trouble. The apparatus is equipped with a DC magnet to give reverse-feeding of the work piece

in back-tacking operation. A special motor is made to operate automatically to drive the sewing machine at a properly adjusted speed ;

a counter controls the length of sewing part and the number of stickes to required numeric. Thus back-tacking at the beginning and

the end is made automatically., This article gives brief description on the construction, control, operation and features of the device.
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Seam of lock stitch.
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3.1 BHEEOHeEEAE 2
Industrial sewing machine with auto-back-tacking device.
g g

3.2 HBko-EEAE 2yu ORI

Outlined construction of industrial sewing

machine with auto-back-tacking device.
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Back-tacking mechanism.
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Needle positioning sensor.

X 3.6 i Control box.
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® 4. 1 HELDEAEEMNE 20 OFEFA

Block diagram of control system in industrial sewing machine with auto-back-tacking”device.
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1
4.2 vz (O
Block diagram of counter circuit.
(EE) d g
Ty v b ¢ A
¥V E) , ( hod .
1 ¢ / N
S (#2) (dir) (3ha) (B5R) ST
Lo A &
K H i ] H
i
== { | ey
B f H H
. =
| 4
[ i
E 4.3 HEukoi» R OomE

Action of industrial sewing machine with
auto-back-tacking device.

A oREE, AJrTAab b E BT
T3 c itk o TiThbiL b,

4.3 BE (L DECEE)

B 4. 3%, HENEDHEAEEOmIEERT,

(1) fEvniho

Ve, PekoilE ol e FEC, 4L R cEAL &
HE o50F (1% T2 PMEH LT, LB X D 2507 L
wh Yz 2bwdE-2 % 2y 2 HYEEL C, s BrREET EREIL,
RO O DR ZIEE D THBT 5.

IEEDH A BFERSY CHilT 2 &, oz M X VIEL
HWRAAETIL, v OWED T MmicE#iz 5,

21T, F—0fv-BREiigy oL, Hieokd 2L
TIhDHARETT 5 &, T pvoa OHINC I YL HE#EA &,
B o50F 1% -2 BEBEEILL, Uz 2bwTE-2 2 2o &
KL, DI EERECIEE OMERTADI D,

(2) fBeRROE L - HHD

BT R4y R oRiEcE T &, 2oy B Y2 2twTE-2
DR £-2 K X b AIEPOEHI SN, v ghRPE O TR
I3, cTRECETT, U afws OEREC LD Lz
Bf) LA+ B TES,

TR BRI &, Yz APwTE-2 D 250F PHEREL T 200
EOEEEETTA S, AF, CTONIRERECED L
{E—TH B2, 5Bl HIE%CJ: Do EETTA DRV, £,
T DERARPOIE L - FATHEMETTZ > T X,

(3) Hwibby

PEDRMEET L, Vi 4 & BARRER b i
L, THRMCHIET & so0 BV D D DILDRVETTR 5,

DI 21 wF DR

BBk oks 3B A & 200 - R - /K

B 4. 4 1LofEe ke BT

Construction of seams by back-tacking.

B 4.5 ESEREE- DS ERERK
Construction of seams by continuous back-tacking.
TR R, EEEERERLVERD fTAbhD T LD
P30T, FBHBMAEEEL 2y B oA Yz AbeTE-2 1T XD

WHEE N, vy TR hERS SN TR LR R 3 B,
MoK D Db nIE, Bk L e

2 i U FH
PEBIL T, »wEADHED TIRDHEAET ‘ZIV‘, st -~ Hik
585 L NERAAER R L, X bIKERY TR—DFwE
HEHEL Loev58T9 5%,

LD ARFET T3 & Bl Fzoubl oAk, R, Kb
W, Lo LHOZOWEE BECT A, MELAR % 2uy
HAOR D T LR TE S,

Ak, Lk R4y ZHPanicERT LTS 5,

4.4, oo~ ERL, JPED Frosvb it
ik, B4 3BT 3 2y OFWMEEERL TS,

4.4 EHBE EERERVCDIE

AR, BEFBOEAZ 21eF K XD, Afu @ Aotu—7 %,
o b1 ¢ ORISR & D, 2~10 mm BE O EE & (kD
T L CHCERZEEL TR 5 C ERTE, Wb & ()
by, ELTRHT B b TE S,

Thbb, UL 2107 BUHRL TR FEAL &, RS &
ETETo, 4.3 0 a-c [Ho b TEVER [MH D #EEL,
B ot BB IMAD BT b, 2L T4 & BEs
L, Vo MBS HOONEE T RIS LT, AE O
1LDREATIE & FIEEICART D, Rl EfTA - TEER T T 5.

4. 5 ic T s R AR~ OfE - FREECR RS,

5. ks LURER

51 f& #&

%% 5. 1 wid, ascofbic, vy /M IV E-2 1
ENENOFRIGHAT 2 BHEAHE I Cw

5.2 # B

(1) 41PL kDD oA LoHEE L AIRED ST, BB
AR ®EL, BH £-42 T 1,200~1,500 rpm IR T 1L ®
B iTh 50T, ILoBnOR I IC—E CEMmE A WL

FELCLHMETEL, E5. 17, AEECLOBEARTA -k
v A5 REER R T,

(2) fEke B—A G ErEc kD, HImCEvEED & e
b hodBAR TR, S herid (R, REBEET
DELCEER CEMAARIYEE T TR S T & BTE D,

(3) WA aqwr iC kY, HEERMEGWEIERTE, Aty O
RoFu-3 Db E A AnEIlED 290 & LTDIGHD ATGETH 5,

(4) FTRTHEZANCTH 0T, BT, RSFFEHT, K
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Specification of industrial sewing machine with
auto-back-tacking device.

B, Rk

e EHE

Haizatme—2

EE

HEIER B

4 xFry
1A L FERBER
ELﬂmﬁ&ﬁm}

IV vF—-Tr
IV EBTMEE— 2

13 & BT
BH v T EE~L

DB-179-10-WB

4,000~5,000 rpm

OFIRALR » 7'ic X 2, Hos -7
L BEMBR

Rk, Atk 3 0~4 mm

7.0 mm
SHRBECOER A 2 OEE» 26
YuvJ ARk haEH

HifE4 v F v, BLEA vF vy

E4# BL

Wt hE, w5 — 7 icREG

WA LUHRE BFURacLs) v
BLSECET WHREMGICL3) v 7K
NA B 7~ 7 n

CB-252BGL (J 2 2+ v 7) 250W 2P
200V 50/60 Hz

SE-ER Z~ 7 4 »Z{HEHEDE 200V
50/60Hz

RKA-408 WBlH~A 27w 77 9T &

B SNC-20, =4 » ¥ DCI2V
Down head F{ii i
Up head L {{FKuthas X Ugh B
T BTS-W23p ZE# AC200V 50/60Hz
WiEE® DC3V
DC 12V
DC 9V
IERE-RER 1~19 8
1282

s i i

e e o i e

p SN S

ook Lo

5.1 Eiﬂ)i}:bﬂ%vykml@lé%ﬁﬁ})ﬂ TR
Sample of work finished by sewing machine with auto
back-tacking device.

Lad
5,
at

LIFPo T OEEXEFCH 3,
(5) ML EREETHED AL, Br@PisaTd ¥
21wF KL VTR 50T, EHFDdDDELEEEN -5 LT 5,
(6) =zyo OO0 auvFa e L LY, IEED & HED T
I VI HEARTE, o xS [EFlTH B,

6. & T v

B, ZZEHEIEDEWIEEA svu 0w, TOoREE B~
e, 1EwiEnVEER su0 $ERIC V‘Tﬁ:ﬁ'{’é UIFhLL, kb
BR T D TERWEET, REEIEEVEEO B IMLICKEL
#HET LD LHEET 5,

T, & bASHFEBOHIIMAHHCL T, BT,
BIBBROTIE - R L I v o X 30BNEI A,

B, AEEOBFICE KO T F i\ ie 1Y, WHEE
B L CHABIRE S MICHEYET 5, (BB 47-8-23 Z44)
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Definite Purpose Sewing Machines,

Special Sewing Machines and Other Machines

Wakayama Works Minoru MORITA

In the process of sewing some limited parts shall be sewn according to particular specifications depending on the kind of work

pieces or on the order of procedure. To carry out the working of this kind with an ordinary sewing machine of general purposes,

it needs highly spilled technique and often poses problems on the working efficiency. Then special sewing machines or definite pur-

pose machines become necessary. In addition, a variety of related apparatus are required. Now a pretty good number of machines

under this category are studied for development.

The article describes those special machines for definite use and also related apparatus, explaining the problems or matters which

need consideration in automatizing special machines in future.

—HICHBIN T TR I 3 v TR S IE L T h Tw 5 IEggE
zzu ik, LR ETRZALIETH-EZERT AR 20y
(Lock stitch sewing machine) T3 %73, ZERE-CER ST Tw
DAY zvu &0E, S 1 ARTHO LIEFWES E, TALLK
W 1410y, T ECREDEIC X D, DiEOH - HE S CHEHBIICH
BEY L CREMT 2, wbOIRRAEREYBED v 277, &
MEATHBRE D oo TVl ORI X » TR 4 B
FCRHTE LA DB Y, BAELE - EEE T B KISk
DR OITRE, To zvv ko CRL, ITAfFabiT
wio Ll, ED X5 i, % oiEiinTa oLk,
MR3E 710 DZE(L, Rl b S oEEE—{tHc k-7, b i
PVEESR OBEEIT O el hA- BTEA KRB Y, X b,
ARBEMED ) 1% FE B 7o o o I Lok & BICK TR L 2 T EET
EOMHRRICRMD IR Wil 4o, AFMOMICk > TTRI
KR L A2 BFHOMH: 2o, D2k ELDH T LN Ao
TOMCGHAT 2HH 200 OTEY T, BEINTERE (G x
IEHE - vew - BIEEOH) Kk > TREDDERZID L DD,
SEROBMTE YR TRCELE T, 1IT8E sqv Prodiy
BB zou BEPIC, B zvu S HHEIBREORS v 2
H e THFI L T Layout # R4 L T3,

Lo SCHNTOFEL - HItowic, JFFMOHEM 200 %
Bk o0 OFEARTACEE>TH Y, ThHOFHECET S
ARRERED zvu DIERDIE - B o250, /NEDD DA
AL — S LT L L 2D Db, KTBO Y DiCEn T,
NC 3T » A EbETHIET % 2 X5 I L 2388 3 e o
b ORDH 5, BAMRO#HRERO w5 b 0%
TETH B U caxBavy, BfofkhcEshid o,
BEAPRE L 2% @, b X UHHERY 7& Show HIC BR Eh 2 UFEY
AEREE e LAa2s, B thie - ES2ENL, BbeT
RO BRI DWW TEE L LRI DWW Tk 5,

* T LT

2. HE IV ¥

B zo0 OEBCOWTEHBEMETICE 3L T AL v,
BB, EDDHTRLNAMS R, HEDDLED P
R T oiRb ML 2 EcERE, B hA svy - FETH
B DLERTT TR, 2, 3ofEEH L LT - s
DRI B,

2.1 4427 LRDEH >~

FERLC BT 2 4R B bR UDBERL TEWT, ZOFHIDH
CHYE L 2B ORI TR v, MEIC R 2o AR L
LT IT#EeR L, KOoB L e L, BUERT
e L TiTR A 2 X oKk, E—ofBefEbRLTITASIE
HBO zov Z—HRIC H1on R 2oy EHPLCE D, COTBED =
vy Tl b fAEMERD DK

(1) waufhd zow

(2) RavR"pRY zovu

(3) Hik®» zvw, HEEMNE z0v
ERBHBH, LB Y100 F 2y RORTEAR D DDV TR 5,

(a) Hav iz

Ray /T 200 18, B fav TR 2—E 0T, 88
FICTRICER DU B 200 C, Ray 2HT 2 o507 B8O 1EIE
TEIEFEML T, TR, BLUUDRD fau D0 3,

Ao Bl s LTi

(1) =#pwIB (Lock stitch)

(i) BARBEEWIE (Single thread stitch)
EHRBH A, BABBAHRODORLL AN DD0HDE, TD 3y
v CRay BEWAT 5 HEE LTE, 2 AR 2. 1 OpUOR§
au ROBEE, N0 Zo708% 6 ~ 8 T, BT
3 Mo oREE FEE A TR WA T & L, BT REDb 5 L

2.1 gy Y ik
Stitch pattern of four holes button.
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2.3 AbY ey K
Straight button hole.
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2.4 {ZEHfKau R}
Eyelets button hole.
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2.2 fay EEHIERREHE N ¥ 2.5 fHzy ROEN

figy FEAHT 200 itk
Indexer and staker for automatic Stitch process of button

button sewing. hole.
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(i) Ry fzok (2. 3)

(i) HeHfau 5 (M2 4)
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HD 5,
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(1) “HEHEWY

(m)  HAREHEIE
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2.6 N HEVH Ry "D 290
Automatic cuff button hole sewing machine.

MTAHE, z2uRwl EEFIBEACH 791, 525 A
% C HEEE T 2 WP IC X - THTED ey RESBELTBEIL
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LRI THRL T wigy RECMIL, svo BEEEET 22, #iloE
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2 TWnd,

¥, BEICK, BEHARMED 20 KBWTH, 2.4 m
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~Y CBEEET, 14~ 2L GEBL THhLEEN & 2ol
FIREXECTRIFLEI T2 L5 CAh>TwEBHRY BT, 20
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AT T © e AAREE Sy BICERE) Nt 2B LT, ko ik
KDL Th L IEEEE~ETL T, 2oy OMEHES F{F5 X
SR ERTWD,

RO L PR A g o 2 R P SR T, R B B KR
Hy D30T, e 2 BBIRBCL2FHXob0xikD
AT 2y DTS fTRLNETH B 545, il « 5BiEl: - (Z
Mo s TP BT oMEI 2R YD B,

¥, Ray KD zpu i, VEEE LAX LEO 33y 28R
TEX5RvaFLBEDh o, RERZH LT AMDIC, 2.6
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D, B3 L{ED fay e 5 & BINIYICHTEZ KD sy 7T
AR D AR ICE CHEBER L TRIEERSRICI L, LATEAD
2yy HHETE R X Sk L Y, Ehk Kay T zuu & gy S
P zyy BXMEGE LT, BRI fay {10 & fiay SR FERITE
X5 L7zhDRED B,

(c) Hik» zzy

figy K- oy FFOHD $1o1 FHED 290 & LTERERC, Ky
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(1) #Hywh fEw

(2) #rwhtwa

(3) hox#iv

(4) A b#kn

(5) &AM ogudo—2 % Aa—vu—7
ERDD, CHLOKEELRE LT, vy ZEHIMET 2550

» FERoERSCEROEE Y BTN 5,

(a) =zyu ZEHILT2HF0HT R L wEHE

RAUINTEICE WO, e A A E LA I o L e
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(1) zmo AR & INIERE b SR A I
KD o
ﬁ%b,C@iimm<&kbeﬁﬂ%é5®i,%t%® AR &
%A@%?éﬁﬁ@%W%Dmmmei%ﬁ tho AT
DTS FE NG T ZFHE IR T

(b) FkoBEI Lz

FERIIN T 3517 2 BT L o B A RATEIC TR A, pE T
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e

T ERHICHIA Zh B A, BB 0 0L, WITOLIIC X

VEfh L CREd 3 %

B zvv - BBk sov - ZOLEER - A

R 2.7 Hk~LEE

Automatic sewing machine unit.

2.8 HBgE L

Automatic sewing machine unit.

TS 2D b, BHEIME v FREEILT B, il
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L7z &hid, BEsicBIRT 2 do TR kS, Layout %K
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TEENTIEZ A CFIeb - OVERIZ T ¥18 5 X 5 A ikE
IR 2 TH D5 L, iz NCEHICK Y 7410 vieiL
FRoZW i RIS TcER L 58ARBTHA 5,

3. BHIv

—fRCASE AR 2 vy DD 2oy B 200 E LTS T
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BETD X CHEI S NEHIED 200 b2 AI22H Y, &
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At e e flikT 5 200 b 28> CHFEMEIh T w» 3
A, FRL R 2oy o X b IEM A BRSSO - B0
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(1) ETF#EYIE v
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3.1 ETFb =z
Compound feed lock stitch
sewing machine.

THLC, RRoENTHTMEE B ERALTTORY e & D
ALY 2T\, kD &b o TR ) A RE X » TE
T3 R, EoRYWEE DR ECED B, Lok Wit
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< HEED -« $ouiz SREYE HERT 2 ABO 200 35
D, BHTER—EORIDD DRFHTEEEL T 5,

(2) HEYEzvo - BEED 23

BoIFneie UboRd: L WS4 #ild 2 B,
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Grip feed sewing machine.

]
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Cloth cutting machine.
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Cloth cutting machine with knife sharpening mechanism.
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NI Ay 7GEPY=X
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LIMI-STOP Series G

—Needle Positioners—

Masahiro YOKOYAMA - Takanori KOBAYASHI - Takayuki KAMAKURA

Sewing work is operation of an undetermined form by which a variety of parts are sewn together and assembled to clothing. This

makes the automatic operation extremely difficult. For the present the production is carried on by one man with one machine. How-

ever, the improvement of working efficiency is eagerly called for and effective means are earnestly studied. Under the circumstances, a

device to stop the sewing needle automatically at a definite position is developed and introduced by the trade name of LIMI-STOP by

Mitsubishi. Attention is now being paid to the device by the circles.

This article explains the construction, performance and efficacy of the LIMI-STOP Series ; also introduces various apparatus of

labor saving in sewing which are now in the lime-light.
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Labor saving effect of working time by use of needle

positioner.
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3.1 =2 yz arw? G ORI GRE1D 2o JEBIEER)

Outlined construction of Mitsubishi limi-stop G.

H 3.2 Z# yz ated GAHE
Mitsubishi limi-stop G
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i
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3.3 4z 2bwT KX B zvu DA - FIRHEER
Start and stop characteristic curve of sewing
machine by using needle positioner.
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Block diagram of standard circuits of Mitsubishi limi-stop G
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Treadle motion of Mitsubishi limi-stop G
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Sub-drive mechanism.
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Auxiliary motor with magnetic brake.
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4.3 A~ BeEE Lever mechanism.
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Construction of safety stopper.
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Variety of model and application of limi-stop series G.
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Solenoid operated “limi-stop” clutch motor
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S. 4 BT Jodss i 8.5 7T Jodss
il hilga A
Control box of single step
program sewing system

Control box of 7 step
program sewing system.

B0 EwiR

S — | —
L H
/H I °
Wi E -4 —_—
@7 vFEREYL /L FDC) weem T

CEHERY § AL v T 75 vFE—2 DWEHRA v F
@R @4 vF v rEEnz Al v F
QUEBMEE (238 E) @EBEAA »F
QEBHRD Y E > Wv a4 v 7 (T LT TFERER)
®VAS LI F ML kFyvs4F
QKDY v 4 F BELHE-HY L/ 4 F
9.6 (a) Jodss HEIEFHERE ~EE o g
Outline sketch of programed stitch sewing machine.

B 9.6 (b) Jodss ke DISFHR
Application of program sewing system.
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Motors and Electric Actuators for Sewing Machines

Nagoya Works

Masahiro YOKOYAMA - Takanori KOBAYASHI

With the trend of turning industrial sewing machines to automatic operation, power sources in driving them are selected in various

kinds such as electricity, oil pressure and pneumatic power. Of them, however, the electric power predominates over the others because

of ease in operation. From the practical viewpoint, various types of clutch motors and of DC solenoids are in the highest demard.

However, as the sewing machine advances in the direction of NC operation, pulse motors and a variety of servo-motors are coming

into high demand.
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Clutch motor
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Estimation chart of the treadle touch.
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2.3 EEVEX s5958-2
Solenoid operated clutch motor

2.4 23 o507 WY oo BUEHRG
Mitsubishi type clutch disc.
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2.5 #H: o507 BOMER
Examples of clutch disc.

(e) SHCR) (EEE

2.6 Z# rs5.578-2 OlERRE B CAE)
Ventilation system of Mitsubishi clutch motor “Lint proof”.
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Speed controlled clutch motor.
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Sectional construction of speed. controlled clutch motor
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Block diagram of speed control circuit.
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Clutch motor for knitting machine.
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4.2 HBEEH o397T-3 4.3

Clutch motor for loom.
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Solenoid operated clutch motor
for high duty.
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Definite purpose motor for
sewing machines,
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Driving system of solenoid operated
clutch motor.
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5.1 T¥zo HENECHIE LR

Comparing list of power souces and actuators for sewing

machine.
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DC magnetic solenoids for sewing machines.
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Pull-stroke characteristics owing to the shape of core.
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Cross-section of DC electromagnet.
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Hysteresis characteristics of electromagnet owing to supporting
method of movable core.
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B 5.5

Thyristor-switching circuit of
electromagnet.
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LA F O iEEE
Control circuit of electromagnet
by full wave and half wave rec-
tification.
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Air Purifiers in Sewing Factories

Wakayama Works Hiroshi SAITO - Yoshiki ARAKI

One of the basic problems to improve the environment in sewing factories is purification of air. The effect of air conditioning is

multiplied when the air purification is made simultaneously. Air purifiers are constructionally divided into a mechanical type and an

electrical one and into a rough dust use and a fine dust one from the viewpoint of the performance. However, high dust removing

power is not everything in the selection of the device. The kind of dust and the cleanness of air called for in the plant are to

be taken into consideration in the determination of the type of the machine. Based on this purpose, how to decide the purification

of ventilating air in the sewing factories, the kind of air purifiers, their construction and performance and their design is described

herein.
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3. ERFEREOEECEVT

RUTHIC BT 3 SABKF LR BE IR CARLETH 2. A
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FX, ¥R20ERICEZ 5 2MENT IR TR S,
BB RIS I YERET - B AT - (IEFI2 53T o b £

Y ETBY, EOWHOU & 5 FRIcb K E RITESD 5, 2
HEC SRR I b AT 2

HEETWEL TRDDT, T

NEMIICE > CEOFEE LA 5, F3. 113 BESH»
BEL T 3 KPS ERO—HERTH 5,

3.1 FVE (R o—L74L%

FV I o-no102 & T ou BSEREAOF S () #1% o- 4K
AT, SED L () FROIEEC 2 5 AL, AHOETCAHE
AEREN % & HBINICEHEER S I T, HBRSMRNED ST
MCEI LI, LI VFL LR 2 BEERE 17000
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B 3.1, &3. 2 sl e =7,

List of machine types.
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s om sl m - B (mfs) BU AR | LUEE EUH (mmAg pé)zpmv L/uc»lmﬁ 0 e
N V[ EEIS BB e (A E L aomin) |5 m | m e & ¥
Bl () WO | ) (mg;m“)
CCTW o |mALCLm| 39 — 50 — | 56~800 9 9 0.1~20 | SHTF | *vvss b
CG-F p N _ " . . 01~20 | 51 — BT AR L LA
sy |EABCALE) 39 90 530~2,670 LT e A
CH-F % ] e e . N - R MEERE 7 v 2 BRI L
2y gy | BEETAH 3.9 — 90 —_ 530~6,410 6 é 0.1~20 SHT EfE CHET A, I
. BT v
CA-F b _ - - . [N
5 h gy |ERBLT A 39 — 90 47~800 9 9 01~20 | 5T Wy;g:{[g«zm s b
FD-B % et o ] BCAT BT AEN
WA % ;%”szgog”f 2.7 0.85 90 — 85~1,120 4 20 0.3~30 | 10BF | CATH £ O freesi
ZarH < a7 « L 2 LOFHI LT L A, SRS
FZB S CTELAN
Cr¥y (Fb-5605) 32 1.0 42 95 100~1,280 12 20 1~50 | 10LLF | B, Tk Y o—mzemn
7 ANH GHET A ZD IV T 1 A S
¥Z-B 7% e
Syyy A o7 | a8 15 2 88 | 145~1,920 6.2 16 350 | IOMT | e g
524]13%&{; L, T o —AR 2R
B " RS Pt
Sryy xfi‘?”lﬁigog;’ 6.4 2.0 20 80 | 195~2,560 5.1 12 3~50 | 1SBUF AT RO L7 5 2 4
T4 H
FVHe—n | FEfG7 2 " ~ RS
AR G 2108) 2.5 2.5 18 77 130~2,874 4 12 3~50 | SRF | g, s
{Ib/p'r L,; v f~i};‘z 26T "
FViu—~n | BEAT7 4 22 ~ 5 - 5 IR L AR EOT VT 4
S (FG2408) 2.5 2.5 20 8] 130~2,874 6.5 15 3~50 | 10LF
FWiBu —n | Tl 7 ¢ A% N - y BT Ay F Y vy
sS4y EG2105) 2.5 2.5 18 77 47~800 4 12 3~50 | ISHT LS8 freem
#£3.2 FVBo-Lv2ana iR
Specification of type FV roll {filter.
ks A Fo +b JHEER
i B £ <ver N 7/0
n pei B hiid 130~2,874 m3/min (H# 2.5m/s ©k &) 143 FifE
2% #* ¥ | AJE=1,040mm, BE=1,440mm, CI¥=1840mm GH&¥C 11 @E)
LA - 3 1,600~4,600 mm (250 mm & %) 13 7
# T 680 mm
ﬂl ) ) fl ‘ # HET
I i 7 Z 2 PG R (3505 F)
& B & & | 70°C LIF
=4 T 1.5~3.5m/s
E N 76~78 2% it © 87~90 9 (B 2.5 mfs ATT M)
i 1 w9 | OH 4mmAq, #iffvSmmAq (BH# 2.5 m/s)
® U A F R 550 g/m- T 400 g/m? (B 2.5 m/s {#FRAHEH 12mmAq)
2 e FA o T (BB T 5 EE)
e (TEEY) 100 mm
) # EH Y 4 7o 3, 4, 6, 8. 12, 16, 24, 48 [
A e Bl 3 3~8[al (i s [E)
T | oo #Fo 2B
i 3K AC 200/220 V 50/60 Hz., 220 V 60 Hz
P2 20W
W ow s - TU-16H B (X4 % A=)
! i i < A%~ 0~30 mmAqL0.5 55
y ¥ B4 v F, BU-FPRIERL XA v F
7 WiEEm v 7 (), AHEBNERT v 7 R
3.1 FVIE g-pora #iE - ] SF-ER 7 344 200 V 50/60 Hz 200 W 4P
Type FV roll filter. v o= B Y x4 2 Bk DARLIE 1/800

M TE I BT 322K
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£33 FWIBo-w2 w2 {hE
Specification of type FW roll filter.

% FW-50 | FW-70 FW-100° | FW-150 | FW-200 | FW-300 | FW-400 FW-500 | FW-450 | FW-800
=y B EF AV FY Y az o bR Mj
(m3/min) 47 751 w0 | wed 1 25 | 30 | 400 500 | 665 800
¥ I
i 70°C IR N
1.5~3.5m/s
76~78 % aif ¢ 8790 % (HLiE 2.5 m/s AFI HALik)
24 HE oW fit 4mmAq #ifdC 5mmAqg (B 2.5 m/s)
WU A O 550 g/m? FAEC 400 g/m? (LG 2.5 m/s (RS 12 mmAg) .
12 Jiig FA v BTSN (BT S EUE
HS M (1Ese) 100 mm
% M| mHm Yy 4 s n 3. 4, 6, 8, 12, 16, 24, 48 W
Be i e mom | 3~8 6l (i1t 5 [3)
1 D @ 8 |
i i 3¢ AC 200/220 V 50/6) Hz, 220 V 60 Hz
N 200 W
Wom om -2 4 ~ TU-16HE (¥4 vai) -
#®o® EE </ A ¥~ 0~30 mmAq+0.5 %
e 2 4 v 5 BEAAL v, BY-FHIRILAAL v F .
_Bom 7 v 7 v v7 (), SHERERY T (R
B % i ] w SF-ER ¥ 34 200V 50/60 Hz 200W 4P
i i B v oy & 2 BREL, BAELL 1/800
i B (k) | 160 | 160 ! 200 200 ! 220 | 230 | 235 [ 260 i 325 | 390

X 3.2 TWIE o-1o1a i+
Type EW roll filter.

3.2 FWHH () n—Lo4 L%

FW I o-worua OEREE FV IR L & AT, B35 #
DEEY Hiks, FVBE RO T~ERZ DL, FWIBLAE
bl (Rl dieh i~ #AMIcERS L Tthb, B 3. 2,
5 3. 3 Bl L kR RT3,

3.3 FZB¥YIY¥IF74L%
FZ-BIJE 50450012, RE58WE% 9597 WICHREL 2B
B 179002 TH D, BLWAMIEHY 2 AT LEAHFHIC

WoTHY, HHOE AT EN D & FBINYICERTHRE- 25

¥, Fr—u ICX BEHBEBERIC X > T, HRAHETHO 5HZ
e DA b, [3.3, |34 CHE - dEERTTS

3.4 FD-BHMEEFZE74.LY
B ocna 15, FZ-B I o5¥docua KB (5
EX T 5 7o b O, A AT TH
B CHEAED) 2L 2 Bl Y 5X

PR
3) &, M
BT Jc1Ls TH 5o

AHl, R L ATOT
I D O % 3

FLAHE & FZ-BIG droua © EFH
WL 7, BifEf b BHE A Ze

TIEWME B LA VA, WEHRIER L &M TR E Ty
%, WOESICETER 12KV AN L T8 & ORICREHEIS R B K

£3.4 FZBEIISf S22ttt Bk
Specification of type FZ-B zigzag filter.

i # F7 v b CHAR
w & &1 < vea N 7/0
A 1,120, 1,320, 1,720 mm 3 B4 _
AT | 1,590, 2,140, 2,690, 3,240 mm 4 Hi3H .
R’ T 910 mm
e 2,240, 2,440, 2,640, 2,840, 3,040, 3,440 mm 6 Fif
2B e | B X 1,590, 2,140, 2,693, 3,240 mm 4 %
R’ 7 910 mm B
Ed # pi K I
A i 195~2,560 m*/min
. @ T 70~95 %
4 g —
WM 5mmAq
R - 20 mmAq
# A REBRETRGN (BT 5EB)
2 o ® FP-5205, FP~5405, FP-5605 3 fit}H
CEH oy 3, 4, 6. 8, 12, 16, 24, 48
W (O EXy) 0~1,500 mm (ligk#u)
i i 34 AC 200/220 V 50/60 Hz, 220 V 60 Hz
[ 250 W

TU-16H I (¥4 i)
= J AZ— 0~3D mmAqE0.5%

BEAA v F, EAB-BMYOREASL v F

BWERT v 7 (), AHENITRS v 7 (R)

M 3.3 FZ-BIE 59550 ua bl

SF-ER JE 3 #1 200 50/60Hz 200 W 4P

Type FZ-B zigzag filter.
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BRI LA R il dT 3 & ZcWBEIN, Bogih

K- THRUARIELND, BUAMEHER, 283X 0zxh
OB ENAEGEAA AR I Cnb, ZLTERT
I I AT, AHEREC D 2 BRI S, T8
ENZLCADCHETDAMHANICA->TL BE, BROVEHKCID A
BB > THEH AL LA S B, B3, 5, 3.5 k-
ERKc: s
. IV F——
3.4 BEBE v s L L A 35 Zyar 2EABYEIIRCAR)
Mechanism of static induction filter dust collector. oyt i, EREBECX I BB XCESHE2FIHAL<HCA
% 3.5 FD-B # ] oL s th#e
Specification of type FD-B static induction filter.
23 # LEAE XS ViEN
B = 3 =ver N 7/0
[ 1,120, 1,320, 1,720 mm 3 F#IE
AN ESE | x 1,590, 2,140, 2,690, 3,240 mm 4 Flif
B T 210 mm
& 2,240, 2,440, 2,640, 2,840, 3,040, 3,440 mm 6 Fi3H
2N IBTE | B F 1,590, 2,140, 2,690, 3,240 mm 4 ¥
B T 210 mm
& i ¥ ¥l K T
/U : A 4 85~1,120m¥/min 36 fi¥ 150~2,000 m3/min 36 RE%I
A% £ v o+ B 2.57 m's 5m/s
8 11 MO A% (6 90 % 70 %
oW B 4 mmAq 10 mmAq
Modg 1 O T 20 mmAg
L%l H GRARARESEY (B 5 k) FX-2800
% 7 EHY A 7 r 3, 4, 6, 8, 12, 16, 24, 48 Ak}
W (TE%ED) 0~1,500mm (GHAEEAT)
B W B DC+12kV
L R LE TS kA K Yo EERC L 5:%' WG IR
AwmHEgEH K oy ks T (SS8)
aoaam koo X ICHEEREZTF (SSS)
i i 34 AC 200V 50/60 Hz, 220V 60 Hz
L O 250 W~650 W
ZEIN O R L 4 < TU-16H B (# 4+ 1K)
(%4 =3) ® = @ | ~ ) % ¥~ 0~30mmAq
HwER A v F WiFEAA v F, WEAA v 7, BO-BWODRLRA » F
# w7 v 7 Wy v 7, By v 7, WRT 7, BT v
3.5 TD-BE#HEHE v 4ME wom % @ i ] o SF-ER /¢ 200 W 200V 34 4p
Type FD-B static induction filter. o= i it # Vo - 2 REAGH, R 1/800
(0 8 R 1) p CF 2
#: | e i o)
P Sb=t
% 3.6 CC-Fioy 4+ ik a ._W,_T}’;M;@é
Specification of type CC-F CLEANAIRE. ’ 20 4%0C
Vm """ A %97%7 CC-F06 | CC-F09 | CC-F12 i CC-F 18 } CC-F27 | CC-F3 | CC-F43 | CC-F54 : CC-Fé0 | CC-F#&o
®OE # U oA % 95 | 85 | 90 | 85 | 90 | 8 | 90 | 8 | 90 | 85 | 90 | 85 | 90 | & | 90 | 85 | 90 | 8 | 90 | &5
Bk o4 B OB B (m¥min) 56 66 89 1104 | 112 132 178 | 208 | 267 | 312 356 | 416 | 435 | 510 | 834 | 624 | 403 | 708 | 801 | 936
% i Ei Ens {mmAq) 9 12 9 12 9 12 9 12 9 12 9 12 9 12 9 12 ? 12 9 12
O R W OE M (m?) 990 1,560 1,980 | 3120 4,680 6,240 7,650 9,360 10,620 14,040
E I U & S S - 230
A bt H ] & I
23 K s H (kg/cm?) 1.5~3 kg/cm (£ 2 kgiem?)
#t i hg jth] 4y
%@ A B A O 8y T K R RRETAEYE | [RES
e A n swB | 1B | 11, B | 2B | 21/:B [ 3B
WOB@ AC 200V 50/60Hz, 220 V 60Hz
45 H (W) | s | 45 ] s | e | 75 | w0 | w0 | s 195
It 4 58 FE (V) U AHTIE DC 5,000V HEEEE DC 10,000V
ERERS
HHEMI T2 b
EHHRCA # B
' S £1 HA
R B R 7 i1 AT
£7 44 FEE 4
() -
f2 ST 2 [€33) AL AA v F
D
MEESED 19 mm HEREL IR
ES W B (kg) 90 R 120 | s | 20 | 220 | 285 | 275 3% | 350
HETIRC B 1) 5 TR - B0 - R 1303




B3.6 suz+SE CAREHE
Principle of CLEANAIRE dust collector.

® 3.7 CC-F oyzv sl
Type CC-F CLEANAIRE.

THRETHE, AR XV OBXSED ) TR TG L 2T
RELBRER A T 5,

2% OFAWRE L AERE, BXLARCBFRE (A—T
R O TRIR % RSB 1 AT 5 720 OB, LB
BEHOCADEZHLETE2DDHELA 129, HELEZLALD
WEETA 12w 2 DREPHT 5 2D 0 FEERE, B L USEER
EOFER LB LA—HRMHMEL T 5 Lo otlEB o 435 & 20k
K LTI Tn3,

oyxp OHETAFMRARM3. 6 RT3 €, BEHEBE £0A4
Mo 2 BEEBNAS 5, BRI~ FI SR c BRI 2 AT
W, ZomHIcHEBESFRLL TS, CoRERICIER 10
LV EIE h, BRI L oOMICEWEMEEE D o &4
PHEREERL, BEH0 LAD R CCEBNEHY, EHO
HNIC L > TOEFDL L AHA~RELN B, i CAMILRERBOE %
CH Y, BN & BRI & % I ICER RN © S & SFTIC
WTH 5, COBBMBTICEEFR 5KV AETIN S B R
W e DM 2 FSEERZIBRL, B THES LA CAB
HKA2TR 3L, s-0y OELEHC X > TEEMEBHICES (55T %,
3.7, £3. 6 CC-FIB ($et%wt B) oyt O - 1HEEH
Rt

4. EFEo®EE

BB BT 288, ToHWIS CCEEEIR L TTR
v, EREMRT S XS RUEAER T B AR E BET B 05
T B2, BRTEEFIEIC O TRBGI ST 525, &K
DI « BEARFCOWTRIE L L ERFERATADR TR
L5THB, Lok ORADRERIE, RFO D OEERETA5
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THEHTHY, BEBTRILAFLEbOREDL W, LT
BHEF-2 % L CLEREZRT T3,

4.1 HEREH

4. 1.1 EHEROLADHVEE

BRPO LADBEICDIRTHE, »H D ATAECHEIRER
BHENTWER, AKLEOBEOBERRZYETH D0, ik
MR ERIEENE ST BICEEOBECTRELEDHICON
THRIChhs ThAVE, A EHTHI0RHELWE
S5CLICEBNARNDTH B, LdisT, BIEOEHN L &
Bl LU EHORAECHITRE R ERL T, TRBENEY
THH 5 LHEET B,

HNBED LAD i =02 mgm’

4.1.2 BERECAE

SNTE U AR EERRIC X - TR 20T, —Bliciky b
A, BLATIHEERICL T, EEHLASALY DI LA
%, BETEARHLEEL D,
ENFECAE=55mg/h - A (1
T58)

4. 1.3 BAVERE
HoOTEM, ZToOMBDEA LRENOEREZARHNICHAT
DUA W~ (M) R, BIR EAERTEREL RS,

(1) EET

WHNERIC L > TEFR2EN(EE) o & ¢, KA TEDTS

r
=crp?
2y, czgv

XL, Py=EEN (kg/m?)

c=EFFR (0.7~0.8)

r=2F 0 LR (kg/m®) (BiEzeR 1.2kg/m?)

g=H/IDOINHE 9.8 (mys?)

v=JHH (mfs) (EHD80% # 5w 3 6ms OEE

v 3)

L7723 - CTREN
1.2
2x9.8
(2) BHOMRO#EA WK & REES
WL WERE LMo EFRR O 2 o ERE & oBR
i, kTELINB,

2
L, Pr=18%kE7) (kg/m? %7z ik mmAq)
K= {55 (R (EIRIT)
Q=M \2e&hEL (mfs)
A=Br#o ERE (m?)

EIHHEICD & DT, KD X 5 IKEEFEBRETET P % Q 0B

L LTEDT,
P=F(Q)

BB X » T 4 25, H 2wk T EMEX L2ibx
LI BHEIE, QADBEQLOBMELLTE % EbT,
TN ORADHOBEESELE L e, B4 1, 4. 2 1c £HTE
ORISRt % AT,

(3) =HED

eI X > CTHEAIEE T 2 £ ¥, Z0BAER - T

P,=(0.7~0.8)

x62=1.6 (kg/m?)
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20 £ (1-ng, |¥RUAR Y
10 E - Q) T Rar
E g 4.3 F #
E 2 ’ System diagram.
ST 2
X 05
Ho03
0.2
- TroAnz
0.7 Ps i Q Na)
;gg Q’:Q‘% D, &b 0
gg? i B Dii 1030 7 h - -"O 0, '«QY! an T
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MELCOM-7000 5—

UDC 681, 142. 01 ; 007. 3
TRV AVE AT L (DMS)
B OE BB

Toward the Understanding of MELCOM-7000

Kamakura Works

Data Management System (DMS)
Rydichi NODA - Yoshinori HIROSAWA

In recent years it has become increasingly evident that, though the purpose of computers is to compute, they are practically used

for remembering the information. Computer system designers vie with others for the means of management by systematizing highly

the deta to determine the processing of them. This paper is intended for the understanding of the data management structure of current

general purpose machines ; in particular that of MELCOM-7000 series computers. It begins with a tutorial review of the fundamental

data structure, storage structure and access mechanism. Secondly, it describes the data management system. Lastly, elucidation is made

on an example of application of DMS to the actual computer design of the Company.
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RT3, To@aHcdE - ¢ FIND gy hnda b i
,

(7) FIND

I=T Fhroa B % F-a2 A-2 2 LBEL T, DBM 0 {-gf
wor ATHA S L5ICF 5, 11 BAORETRAHE S, 1~
DIFEFE ZE - T2, BREETHR, BRINhk Ju-7 thvovz OF
Hi%® 1-% Ichbe 5,

() Fr—7 FarverrbRu il La— FICHST 230,
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3.7 F73yh-uav Judss 0L
Production of application program.
(8) GET
I—T OHEREN Tz 7156, EXLERBD 7156 % R-T oDy
LD 1-f ONSEM~BET 5. SO% -4 R Foz BT E S
(9) HEAD

i F2-0 D 928 Ju-TJ dhvor BREL, 0T

7176 RV~ 3, C© JouTs i, FINDM (&L

e Fr-v D 9282 -7 FhLovr BRIET B Jouve) & GET *f
T “a-1” LB et s,

323 F=F R=ZXa-F5UF4

DUR @ #% 1-51U5« &, BPM/BTM AX(~7405 v254 Db &
TGN LT A0- b ?‘5 o

(1) F-z~-2 g (DMSINIT)

CD p-Fu & F=a”=2 2211 BYWIELET 5, ThbH, %7
j (% 55 A-u OHIHIRE AL T w
3) D13 E-vav BT R 9. EBAET D 72 \-2 DR
I edivr GEEEL 7z 52 R-0 D H$E) % y1Zoe3(A T35

nICH iz B,

(2) F-2R-24v7 (DMSDUMP)

o ~Fu i, BET 2 DMS Foq A-2 OFTNTH B »IEER
ENFe—BEET 77 LD v-Fovel 2711 B XU Jyuz KN
T5, BK 77 LOBRIIEEREHO Se—T1 7-7 OB e 2
CBELCTH5,

(3) #-a~-z0-F

O -5 i, BX 77 LD y—Tovel 2711 2 LELED 7
A N-R W F e EIR S e — BB AT AR T, b,
BREN M2 NORER 7-F BLT Jyoa ~HNT 5, AT 7
~F & Te=FW 270 2 o or v Kl b,

324 Yep—FUESf s

F-a -2 FEHT I, ZORHBEL-TEE, F—z -2 [H
ERAEAS MBI TE D Lo T 5, Hff vays 3RGEHF2 L &1E 2
M oMEPEEThiE A bRV, BLE A-F917 i 2274
votory IEET SMET, 2 1-Y Jodss KERNT 5 HE
THE, WThOEBED, 2711 XD Jodss EIFRIOREICE
THEFBLHEE L, BEOBEOHEE sr—TL 77 »» bﬁ’fff
i (4-3 (before image) ZFMT 5, #1OFETEC 5 fid
i D 12~ (after image) ZFIHL, kf?ﬁ’u@‘fkf&mﬁé"fo

3.2.5 F—4 -0

W Sodss ThEDD 1-¥ D 7Iur-vav Jodss B, 2F-2 %
WLTCF—a =2 Z70t2TH, TDLSIC 252 KHDTTHE

—2 KT & {oRpby =T
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R4 QG

jobl job2 Job3

B 3.8 o b
Journalization,

u
~l
S
H

. A=Y Tarsa
w T -y

AVETzd A p—Fv Sk Ty
(DBMO 518 (L REETB)

18~21K7 ~ I

—-— oy T iy iy
@ DBM P v 7w L7
! N DBM® 5%

@ BPM/BTM AL —F 4 v 5225 4

\

Tl BN X

(DISK)

B 3.9 5-z~-2 QLN

Data-base processing ARC.
W T - BERA T A b D, FoaR-a OALHNE, TSSO D =
1627Vl TR ST EBTED,, F-a A2 ZUML T3 & %
O a7EY WORBE F-a -2 LOPIFRR RS 9DE B TH
L, TORDT & F—a R-2 DPIHIC 7ot ENB & & 2%-2 2°
FTHMAEND, FPHEFTD -0z FO~EDHITEDLL T

5,

4. DMS o>@E R

thxc, DMS ORS LR LICB~TE &, TOFRETH,
D DMS 2 HnT, Wwhil LT 2911 23540t va706 REL
T AT EARZRORBTWL,

TR & Fooa ISREES OB FERGHC DMS % flviz 5—a
R-2 FBALZ—~F%RELTHE, TO 256 DEFWRKD &
BHTHD,

(1) h=F & 22w RO ET BEHEFHE 12 21745,

(2) BYdiF 28k, BRETEROBIMLERD,

(3) BRI AZRHOET AT TR ¢, MAN-MACHINE =5
T4 DEET B w3,

(4) FEF 5F—a B LUHE 72 %
i X 2 BEHAT oA R o
BEZ 3B,

(5) HET~DRE ARSI

(6) PG ~DHIK

LT 2T B 2
ifhoT, F# F-a BN

MELCOM-7000 -5 23340 va56 (DMS) « BFHT - Ji3

4.1 o R5 LOWEE s B

A 3274 X DA (Design Automation) v254 & FL, E4. 1
ICRT X5 RIEDD 430256 ExiET 2 o»1 B b S,

BRI $Juz276 OBME % 3T 5,

(1) avro-n ¥3v25s6

DA Josss # UL CHERGHEESTT
WIC TR 5,

(2) F4247wysy $I9274

AR s Tl S B % R
B lickh, AMWEEDRKE 222 OEAE AN aakz; kS
il F-r & DL ELTCEMT R C XY BEN T I %
HHTE I, il F-a WETOWEAREE (D) #F 5 C &
ABEE B,

(3) PCB#Jv2z5s

Syu b h-F ORFHI) - BFETME ¥ b BERETE O 1)
1t (BN %53 nicilifldh s DA Jodss o—Hf,

(4) a1zwt *T?"DR?A

Bt (2mw ) BDLIC, % Avorszn OREHEL), BEIETIL, X
LA TR O B LR E S 2ol h s,

4.2 PCBHFvRAF4L

CTTTRIEDD 472254 D 55, FHCAK 0276 ZHICL T,
P T-vsv  ED L3I LT DMS it D8 Tw Akt 3 ,3,0
5 2Rt By, Iyut h-F ORFEHEML & BHERE TR D
WLEE BB IIELN TS, & $Juass OBRER b T CTL@
$I0256 LOAENORB VRS 20LEY THD,

Kic PCB 251, Offiil% <2, PCBF (336 I B Bz & L
TKDIL>Tnd, TO HJuazs @ 1vhy i PCROOTG -7
ZchHs, M4 3 cHisikT PCBYJuazs Il s 4% Ju
-7 ORRERT,

PCROOTG -7 i h—F Mo HEFHNT 5201 5, M
WOHBE RS G, TIHA 7Fu 291 ovto—L 715

B DRI A

6 ERD,

PCPUC sn—3 Bzl ¥ 7z @AM G4 2813 2 2 vic
55, CNLOBINEZHCHEHEINS,

PCPUDC Ju-3 {& PCPUC Su-J i@+ % Ji—J Tz
HEHEW S 2 DICAFET D,

PCSIGG J1~3 RIESMHEMICIELE L, BEMNHEHcomE

ok

DALY B lmmmm mitE

~

N

BT AT s

F474z9¥ay

YT AT 4

DEFF
PCBEF
UNITF

B4 1 v270 MK
Example of application.
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FTa74z2wvagy
F— %

UNITF

4.2 F-ax-2 ¥ PCB4Juz5s
Subsystem of an example application.

PCROOTG
PCPUC, R
g i
/ l PSECC: psiGe_
5
PCPUC PCSECG PCSIGG
I I I
PCPUDC PLEC | PCSC
L S S PCLSC
PCPUDC PLEG s
I i
PPINC
PPING PPINDG
1 I
PPINDC

R:7>¥%n 2p~7  S:SORTED L
LiAYE 4L 0 Zn—7 LI LAST

B 4.3 PCBYJuzys 0fifid
Data structures of an example.
3,

PCSECG J)~7 & h~F MOFRES BB BREL AT % h-
VOB T BT oysy EFERD) B R A+ &R
DR Bo tovay OFGIEEH v-+ $- k3,

PLEG Ju—7 BinBZE+ (r-t) BALCHEAEL, 7~ BHIESIH
CaEEhnsg,

PPING J)-J & h~F BET 2 Lod ~ToliTi2 i+ 529
H%, PPINC 52—y K8 L CREFD v~rovz HBIHIc, PCL
SC3z—v K L Tl FATIHICBEN S,

PPINDG 7)~7 i PPING J)-J KHET 5 J1-7 TRIZEE %
BT #5,

Zhboo Ju-J HOBREZEFEL LT T242niIc F4. 4 ICfH
¥ Jyvt TROFAERT, 4.3 X4 4 X ) B—5% Su-J
HOBIRE 5o CTH 5 LHENIOER D) BHFTE 3,

D YFuars BT OB o TWn 3,

(1) BBl -2 OHiF

h—F DOWPREL F—2 © PCB o1, ~ORE, 2711 BiTHEFT
v, HETRIEER BFt S ofeiic X Y (Y59 2 aE R o,

1314

ICO1(RgEE4I) IC 02
proSLIUBINp s [T 3
P2 ! Gt 1 t i
s2 P PR i ¢ P13 P17 ! 57
31 - e e T
1;3: 7 2 P12 186 | P14 | Pig
T se TR ! 1 !
!
' i
- i 158 !
g”)i 1 ! i P
! 159 ;
e ot s e e e ]

4.4 Jy o 3 MH
Example of logic print.
(2) HIftTE
B - REIN D ORI L 2RAE, REIN T REORRE PCB
27 B bEEHAL, 1C R/, BRI ORI X Y, F-

R ICKEING 2, HHTE 3 ICE Frorzwvay $Ju254 T
&N 7% DEFF kb BENCEIAAEE 5, 727K LEIRHT o B
ERFTEPBET 72 25T 285, HorLoBELEMHTE
% IC IR AT R NIE R b A v,

(3) h—f BIERERED 20D 72+ Aa—u Fiik

F22925L ~D 72 % PCB o511 2= biidiAd, Hi—WE
stack-0, stack-l FHEBORESR, BT 22008/ Aa-v R
TeRDd B En ST, 5t Aa-v BVERT 5, co b & PCB
D1 ICEBEERRT Fma BEFENTH 2D IC 5220276 B
TG b B k5K, WAEIE, SHMEHoBNARIEE kb,

(4) HROWBEERI B LT fAa-v FET
AN S0ds6 ~D 52 % PCB o511 A SRR, ICH
BEE L Ka-u WEEITR S Aa—v REF LU B A MR © F23Ek
B, Foorzwvay YJuaFs DEFF &b HIWICEEEN 5,

(8) FiadvF—vay OVEK

(2) b (4) TRz DA JSodss PERT 2REL - 3k -
Pl hic, PCBE X b ko X 5 AEH b ek %,

(a) f—F B odwo vk GREFEHML vat 6223 D)

(b) ¥RAECER

(e) h-FeEmE

(d) zR7yzt (BF () Ey, HE F—t y2b)

(e) Etyo-FYyxzt (Fan In/Fan Out yz})

(6) Zyut Aa-v @ Toa VEX & TFHEHE

No—v DEEZERHKCT 240, TERD fvF h—F AL E
WAREFREL, Az-v o711 (PTE) 2 AJ1e L, M-7700 555 7

owa FEREHALZ o2 R (SRS &, VEETh X
FT, BEINE Az-v 2 Fovarf BEAL CEAMY, HHE
N 53 2D LK, Aa—v 2711 BFHT D, (TD Jodss i
Fooaf BEOHLHEAL T, FRENL BEERO -+ TERERT
BIEMWOEHT 5 Jodss LIET D),

DA v254 ORFTFEZILE 52 OBH, h-~F #E, 1o0p B
Mo KB &N, BRG] 257vTd & Foorvay 5—2 Oftk, H-F
2F F-2 OFER, 1zwh BEF F-g OflE X ZOBE F-2 ©
RS EB TH— LR R RT3, MR 2 20k
A #2254 DfiES > TH B,

(1) FABIET - MR TERM DRGSR, h-F & Avo A
2 DFEBERE, h-F ORGSR -1 & FaoeTwvay Iy

?éiv

1

| o

%

i)
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274 %@L T DEFF ~ER+ 3%,

(2) BZ -3 - HEE IC ofF% DEFF ~3ti5+ 3,

(3) CONF & 9B8#d 3 Jndss & Foant HEFFRUHT & &
B, avbo-u F-2 (FHBF IR TV ELERD, ZLT vz
wIR) D Frws BFih 5,

(4) h-¥ #3 5#—2 %3545 PCBF %{pk+ 5, PCPUC 4),-3
BIRE A LR 43— Ahua BIEIET 20 HTH 5, —TfiE AR H
RT3 0 TEKRDD thrva HET 3,

(5) DEFF kb IC Mm% HmAR, F—p OENT 2175 5,

(6) "’Iﬁbfcﬁﬂﬁ’f?& i IC ot % h—F _LTFF & v,
b R R

(7)) Az=v o»1u (PTE) BVREL, KOCE~ET,

(8) h—F FEILES FatoF—vay BEKT 3,

CCE AN PCBE [ 1zwth 4Jua56 ~® AL A&
o
A oass BITCGET 3 720wic, DA vua BRpie A3, T
D tus HEEAETEE R Y, tus L E L ARHTEET, UOR A
FUTHER 1-% LI 1220 r-vav T E Y AR LITADILDS C
EWRBEC R S,

MELCOM-7000 #—2 2335 2ut 2254 (DMS) « BPIH - BEiE

.t U

Feog -2 BEEETETHEAIRTETE DY, 1-1 OB.LE4H
BT, BAFD F-2 BH, 2711 EHADL F-5 -2 OB&%
WA LT -2 23020t 22746 KBITT 2, FELTHOR LEL
DOFELLA R Lo ME, HE LoMESEAD - T, HEcER
B 26-2 ICHIHARE R L ThAanwE 5 TH D, LALEKT?
2710 O, 0856 DED a%-2 _LOME, HEFEFROMBERIE
EREFTRTCD quta—g 1~ DI REFLCHTHY, THIKC
JuE2-2 DHFTEIESR 10850543 7 d DL EILE F-a A-2 DIl
ARLERTRAEDDEARBRES S5, b b EHHT COBOL 7
BEHELELEDISARLEEE W, F~a2 A2 ICDWTH 1-4 D
BHEFIELTRE L0 EES5, LHETERENCERT 2T &
AW ESD 5,

MELCOM-7000 - -C/HE L7 DMS i3 & bicse~ & (B) %
AusTy BEEOT LR TR - Tk b, IBM @ IMS AT T DY)
WoR~& Lt HAL TS,

AREBComsh, MEOHET 2R-2 F0T-vay, (R, f
—RwT JLTVay CDW TN A D 5 72, KICEEABLEC N bIC
il 7=
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UDC 681. 142. 01 : 007. 3

ﬁﬁﬁﬁ77r¢17m&)

I FRES - NP B EET o EER—ER* - R 5L BE*

AR B

MELCO Statistic Library

Kamakura Works Kunihiko ASA! - Katsuaki KOBAYASHI! - Taichiré UEDA « Hiroshi SAITO
Head Office Masayoshi KOIKE

MSL (MELCO Statistic Library) is statistical analysis software worked out for use with computers M~7000. The sphere of application
involves all the ranges including market research, advertizing plan, management project and production control. MSL is divided into
three groups of serieses 1, 2 and 3 depending on the applicable field and the ohject of use. Of them the series 3 is an assembly of
programs on the quantification theory in which continuous variables are adopted.

This paper describes chiefly the explanation of the quantification theory which has taken up the continuous variable as the feature

of MSL. Examples of application are also elucidated herein.

ZRILLCW 2L, CoX>ABRRZIHLEY, BEKU %
WSO OTUY T L AEdDLELLND,

MSL & {Z Melco Statistics Library o4 Fi-c, M-7000 FflicPisg % 2.1 MSLS0jos —T
émcmufﬂ T o b1y “Ccﬁoo ZOMPHWE LT, il Table of MSL program.
AHRL + IR - RERFH - - PRI SRR T e L ’ ﬁ} " v e r s o an |
Th bb@é?jﬁﬂmbfcofméc (2. 12m)
MSL ST - (HARA $ICk D, p-A1, 2, 3235 s
D YA CHPRT B, HIC 5Y=A3 13, MR ERY AdLE A
FOLALEEG % JodsafbtLzd R TH B, AivrTE, e " m ﬂ ” o SR
LT MSL s ECH B -2 3 offEat e dnic o w5, s T SO S 4
2 ML & " HT R D8
v Y 5
2.1 MSL s y | FE R [;]'}ji.:ffr
MSL & M-7500/7700 D#FHIITI v ro17 TH Y, ZOFGHT :
H (FAbb, BE) BT L, R T
(1) BEESHC fa—v ST S0 BRI LR, B XU ]
WRPE R & ORF O EHR % 0556 (L1 7%, HIRRERED DI
(2) 500 OHHEES <. ST o T 5 OCH 9% % i i rﬂ%ﬁﬁﬂﬁ]:}?mx%?&@%oﬁifﬁﬁ? m
S, e WA F i & 5 BB T (D)
(3) AoFob/ 7915w REIAEAM AT X5 KB AL 7, ] | EEeE
Ric 550 kA EIBELTH 5, g " o Mﬂf’w:’m
(4) FORTRAN-IV % y-2 Hifi2 LTH30T, Wiz 0 w8 T
TR 5, S E yow - vk TURITT i = a B
(5) % 30556 1t ea-n (LR, HHRKER b e 7z, . i
2.2 MSL&Y—% R AR S N I
2.2.1 MSLey-x1 ! W7~ 4 CRIER GRS | $=2 b ¥ ORI
SRAHUT T0550 OHRTY, BIRSHT - RIS - FT-5H7 - g —
SR ETERORA () koD 5 Jod56 0%y, vy-A Plxlw 5 om op g | Lo oRANEasyEAAE
1, 208kl s J0d56 BH Y, WOETS IR E A 2 B g
BB, -2 HTAETED XS, FIC1oTwb PORSub €D B o or o A | MEEINCHT B, SN
WTERLTRELTE 5. ¥ MIBEEL % 1R Y A2 BRI T3
2.2.2 MSLyy—x2 ? U o TR T
G, MR RTTA D 2450 0T « REEDHT + Su—F (LA &, e ) BRAC TR 41
FIIVRISERR 3056 E45TH 5, IOMOBGNF 53 Bk s PR
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MSL

MSL ¥ — X1

dTars

FORTRA

YA S EY Mg oAl
Ny e Bt 3R W

[ 2.1 MSL & gufa—au276
MSL and computer system.

R 2.2 Bl CHGR & 2 2R T

Quantification theory and multivariate statistical analysis.

1

ook | Mo ow m| i
7 R e

oMo W ] BRI B s T oM

4
) 5 moHo w2
Moo 5 oM
BOowsR mo| BRI u
®F
H Mol ®m oS 2 oW
fe oo n M o om M 2

?&ﬂ'ﬂ:lﬂ"ﬁ%m?ﬂ

Bk BJ VoM

HOom/ kW

2.2.3 MSLsy—-=x3
EEMEMBIAT o T L DR X AL % Jo
56t Led DTH B, BRI EIT As- ﬁiﬁmﬁ&?}f’d*ﬁ%o

- BT TR GEBNEE G A TFL O WHETD
TERERTHAE 5,

DIFE LT, SELMROMSE 2 0EHMICD TR~ 3,

3 ERBERVAN-URBLIERIS

3.1 @ &

Y5920 D 1 HD o-t %, DA LES ERBFO=ZD0
WRIC X > THEEL TH X5 & v s e EL 3, (3. 1580)

z OFER B €5 & LTHATR XS, T3¢, £3.20
X5ichB,

C ORI TRMER B T B, KL, kel WEH
2w,

gy tagttggt byt Fggmmly coerereereniineiinneni 3.1)

EhBe LT, COEETHE B 2RD B OICLERMITIIE

BREARIT 2 bozy (MSL) » %« Nk - BH - A - Nl

Vesc& R v, 2TC, dz— LREHVTwW S HEKIC
D» T, XORIHOLH (HETE AR ks
ST, CBEEST IKBT B WY BRThb, B
RKoiE X,

T, BT L v EKoREIRRESR 3. 1 o X
SAMMA AL L LS. B3 1Lick &, REYRRIG
BB KIRZBEL Twhv, XoT, BB 201
35T, B EDOEH Us¢HFb L T % DRI GRE b
CEkoT, “0-t " Y%

Ye=p4 01U+ 00U+ 03Uz te oovveeveinnns (3.2)
DEISICERT IO CBMMAE D2, (U, Uoldzh®
CHET & CERT 2#EDLTELE) ThbL, W

® 3.1 ) @

Example.
SR U B
. o |
o 4 vl
A i

21 O

60 | 35 0 O
00 49 o0
® 3.2 W ETL
Multiple regression model.
giw s B
B # 2
700 1 i#aioro00i0i1o000 8o e
300 1 431000 1:i10000 81 e
800 1 1810001100100 B2) s
1,002 1 isinoonroioo0io00 B2 e
2,000 T 048 1001000100 Bas s
400 1720100010100 0fx|Bn|+]es
300 1l 10600001 ¢ B3 er
500 1 9515001 0i000 01 Bsz es
500 1 21 0 1000 ;01 000 Bss ey
600 1 i3 io01 0000001 Bau e
100 1 49 10001 :100200 Bas ey
4 t + porort [ t ?
b4 to £ toy f2o fas foy B3y £32 £a3 £34 £35 e
A
[2 Y
[ I
4 \
!
o i ' /
/
" / Y ;
i< / [
- i \ //
- / kY4
T /
ol :
0.0
B
B 3.1 »3duxar GERIE)
Category score (non-linear).
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% 3.3 iEl“Umkﬂ_gfLﬂlnrm £z}

Multiple regression and quantification theory (1I).

TE RO F oo D owmemm 1

b

4 B N # S kit

0

, O R 5N (F T 280 HF LY

1 [l *i & 54 nFLY RIT

%34 (udupioa
Input data.

@
T4 Z35
o5

“ x1 | xa | a3 e T
|

8

X4 TEH X2 53| 54| T55] 2

e

62

§

N
S
©

11 66.5 11150 60.001.0

2170.2 {11.5/82.0,1.0

73.92 11.5100.0;1.0

[ORRORNG

77.5 111.51120.0:1.0

19.9811.0100.0{ 1.0

T

64.70{11.0{100.0; 1.0

88.40/11.0{100.0, 1.0

O O}Q!OlO 0|00 |0
O

3
n
5
Z 52.60,11.0 1005 1.0
7
N
9

;102.8011.0 100.0{ 1.0

o\o O

olololoo]olojolol i |

|
!

9 95.9 122.0 97.1]1.04 O [

30, 85.3 |33.0 971 1.04 «Q o}

1| 82.8 {44.5] 97.11.04 ] ) O

B 3.2 79r5wbyzt
Qutput list,
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B M RO Us=l, “HilY ALk Us=2, - LENT,
“a-L 7 Y~ BT 0% () EHER LV EODH bUs T
ELTORMETHS, TH50n5 & 2 TR &z EHe L
CTEHELT, 20 -t Y ~DEE)% DA LIHA D0
X~

RIC, “HEH7 LS EER “o-t " Y I L TR EnT
kA%i?-Azcti, Fez & LCRERNYAET I W,

oA LR T8, BEEMRSPTOREIE & Lol bivd,
%@E&Miﬁ& 3nksicnd,

HEE OFEIEZ EDb T RIE & L CHEMBIREE Bl kv, T,
ED 7456 BENTWEneELTREL LT, 777y 2T
L% 74576 & Y & OREBREE Hahid v,

MSL ¢ » 2§51 L 148 Jod56 BRERFSHT Jods6 & A-2 K
LTw3 0T, @Rz Ahl THE 5L © 52 BT gET
Hb. Eh, i h3dy ORHB—DD 74% oW TILDBL
TTH2E5AGIRERL, 7156 8- 153y B A R 3022
D ATATY KK Y TALETH 5,

3.2 @R (H3EEOHREERT)

%6£|ﬁ*®ﬂub T 2 WMEAGH & T 0 oo S OMHEL /RS

OF YL L, ChICEEE RETHRAPR 3. 40k 51
HECS 4o & i iz,

4 FEBERY AN HE(IER I

4.1 m B

YA B RICT 2L OB LU BB HEBE S AL 15,

BOgL L BRI, C BB IS DR BT ® 5. WO BE

TEHORN d3- BRE R > T WD, RIS OARMRE (THC
W53y 237 EIFATWE) KD B T &, RO K

M T L ChiiEd 3, AXL, 2higa A BieowT T & Ak
50 HHBELE DT, % 71576 DEE h5TY IKHHT 5 4,
BoffeflelE, x COWTHHEMTIHEKEEOL T2, 5L
T Hh7dy za7 BB LIS,

e, HBNCHT 2 EHEORIE - FEMEA T T oL Ty, I
HFCHHAL 2 XS RT L2 BETILERD B,

4.2 FHRAG (EPROESIC X SHBImH)

B OMBFEEIC I D, TOWMEE R -7 & REG J
L=J b7, HRICEEL TP RITL Tnd L B bW D EIH
BEILT, B4 1DX50CF2 2 BOMTE TR - o

£ 41 1oJubsi-a
Input data.

var{ D vxArD

AR #ox o2 W #
B DU B SN T
bl 1 7 2l 2l 7 EA 1= i
2l B - B ol 7 v i
= = = o = = D 2] »
Y y Y ) ) v )]
1 2 3 1 2 3 R it bt
o O] .35 .10] .52
o] O .52 .26 .60
O O .33 .18 .62
4 4
o
5
1
6
>

O N NSNS NI NN
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MELCO STATISTICS LIBRARY QOA’ QUANTIFICATION THEORY!/2) ARD DISCRIMINAKT ANALYSIS!

o
ol roins e coira rolne maite toin ro

37
18
20
21 2267817
22 -+ 276587
23 -r 244369
2% 328024

% % % % SOON_TEST® & % % ¢ T.UEDA
* % %  CALCULATED CONSTANTS # %%
L=
FACTOR CATEGORY X X - XAV XAY RANGE
1 i 606660 <-012270 ‘011270 046034
2 +040034 027764
2 3 TG0237% ~-505858
4 . ___-009900 016580 —-016580 ~058077
5 T 050737 = 534157
6 -001339 +023920
3 7 7060000 “Ug07815 <G07E1S 7105576
8 -- GO8801 ”Olﬁ»‘dn
] 096925 J0B9110
4 1e 472394 2183408
5 1 V370685 185343
3 2 -+ 750913 1110728

Bk R K K kA Kk & kA K kX
5. 022796E ~03
4 643191E ~03
7.709300E 01
7.70965BE ~01

EREE S

4.1 7otJdwiiat
Output list.

5. HEBIIERIIE

5.1 & 8

£5 LICRTE5 R “A7 0 Wil ~ORIE fa-v I L
T, fER T L WO RMEEEL L S,

®5. 11, 8 A»DLRAHEEINOAD, WoOkED 5 HHS
ICRENT 2RI RIS L e R R L TR B,

cTT, “REERSETE” LwiT e "Ll TR <

W, Bl wEHER- G KB g 3” Lo kK 5icELT
B X, TE, “EBHIRMTwE” twHT R EDXSIKERL
TebXwEA 5, Fhick, £5 1 CRLAEXI RS ARLE

ZEMANOACRIGEFIHAL THEDTH S,

ol 24, &GRS 7 & BT HEK T R, HI
EE, A D 3ABRIFERLTRE, 2ED, ThLDTODR
feiZ, 3 ADDEL O ABDONICWHENE S HEFELTREDE S
b, Enit ‘LTw3d’ #ELET LT, TRICHLT, ‘AH
B -” & IREER S e Tk, ThOERIML TRBEARE
NI Ar L5 e, IREEFLIC WRHEREZ & Bb
NBEDT, “PTCVnAn’ FE: 35,

LTAT, 5 1o ‘N wEET5E, I, EEE, AN
&, ‘RS oE D TR, HETEEI Tl nsks
D B> TR0 XM D, AnicflielshAeELLNS,
D%y, B5. 1KI-7T, ‘N dPHTELS5TH B,

coksk, “ALksAaAR, BEUXSAaEE2IN0#HL2”

HEEHHT vo boxy (MSL) « #JF - /MK - L - Ak - /b

£ 51 RS Aa—v

Reaction pattern.

"""" T M mirlElR BB 54
ok — e B R R R
AMIBIES X R R c 0 [OJNIN®)

RRE CHskicz v a2 vk LT3 @] O @]
W e/hs s 3 O @] O
Wil cHRMEICACEHTES (@] o0 @] e}

%z 5.2 KIt Az—v (FHIFD

Reaction pattern (rearrangement).

T Alwmlalxlelim e x
% 4 T | EE | VR B H
R < Hhokic = v o iR LD 0|0

BB TRHICACBHTED 0010|010

NG R b olololo o
AT HAES S olo o

LS ELHLITOT L cThE, B ¢ N 2ERCOIET
kZ5THB, Thbb, B BALRLTRIREIHE, T
LEWMLAE AN MHERZTEL i k-THY, ‘A B
RLTwEHES R, ETRIE 0 B 2HEFLTBH
X - TiilihiE kv,

DELHICHE- T, “PIRHERGE €, BlTw Ak
FArm efiEss” X5 cmyLEL, AR, “CraARL:
FEQ K, Pl ARRRE CuET3” XS KmFILEL
7% OFIE 5. 2 1CRT,

CnFES 2hbWAbLAD L S IC, “BlABRLEIE  ICE X
27 ST, “EUEO O EIREE D ARICE S HRE BT
L5CED 1OBFZETET L L TH S,

Lasl, HEREORE Aa—v BER S5 Lo X S KfiiHETAL,
WL ->TES 1 ALRS 2283 0F—~ Ko ThLn, T
NEBEBWCHERS C L RICELTHLES,

PHHE 7 I AR o BERRE

xy g i=1, 2 e S M e (5.1)
L, N JCKAOBEEEE
¥ 5 7=1, 2, - S N e 5. 2)

#5423, ZLCES 1oX5a ‘N o ‘B ~oRiE Aa-v
e aEno QMofis T L, ‘N2 Pt {cKIEL
rERl, EilAaVe 2R 00@EE 3 0% 5;() 23 ni,

P (X=z, Y:yj)=§if§_f2 ................................. (5.3)

LELLZDRPEDDAREELHTHS 5,

Z5FhE, £5. 20X 5KED O IR 5 s AaiRIcE
CHBEB LS TBE, XY rofBifiizas kgl
FT2E5LX G D3 X (G.2) 0y EEDTPRIT I,

Fhabb, USRS (X Y) %L, TORAKSHEN
(B.3) MHEz bhic s LT, HBRER rar 2BRICTE X5, R
WL oy, x5 ZED TN LR,

5.2 #ERE (hEHEORH & EsEoBES i)

o B E 5369 ZicH LT, FOBEOWE L ik
DOBEE L %o

Thabb, &9 THEELER, T 5. 3 oG o—Er
LEEMT B MR A ADLIPGRY, ¥bwkEE 5 4 HoBEMEL T
WEHERALTRD,
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w
By

=

Fostd k&)bﬁ)b\"* v

x/\{‘n,("HM\ bR RBE A é‘l
X X S
2’2\ _:z’.hx:azu 5:‘?1’\ nNRAHSE
ﬁ": BAE R
Zg x BEDPEW FICALISETs 8
o X
g TR - (REE A B EHRERGETS 5
% RAB(MKC Y 3V biFs
»
] R SROEBATES
o x | s s
.X< N « X BHNEELTWE
Eg [r x |RELE( D955 ﬂ/\ #x ERZBICF AR
IS =
Mom 55
5 5 =Y
ta~  Fg
Too L e g L
A5 T FOEEARA A TH 3
F Yo
x % & i
Bolil B Ithnn¢ % * %
THEFEEL S % iﬁ 153RmE
¥ x
- i
iT #
g = x
. g —r% RIS - RRMRELFET S
WAE(ULHENHE £ 4 &
B AL
4 2
x PR WEILITLEHF (HRT »
ML 5 2
(AN
x
Tz s BRMEARTE B Ly
x
5.1 fBFMTEER
Result,
== o
5 5.3 kg
Characteristic. 6. #HELERIVE
AR & &, 2T, 6.1 & &
Borrrizhbynd, FuFEELs, HEHNDO AR E, HEOAMBERTECHET 2 c e 2ELL S,
FLCRINDBENED B DEY, ARiD 4uRFiCHT BIFEOBE ¢y ZFIHL T, BE
ARBERLT 5o . .
= BAFLEELC, %5 Th WARLRE CUBEIE30TH
.................................... %o
.................................... T, BHIE DL
W IC S MDA CE B o E={e;; ; 1, j=1, 2, - ) Ay TEFY e (6.1)
ADRENET EMI OH5 o PEZ N %, FED 1ol i CRHE z; 2395 &e3, 2L
BOAMRIRE LA S Fn, < %h’b@ﬁiﬁ!ﬁ
Zy 3 i1, 2, e SR eerereeeneeeien (6.2)
% 5.4 WHo—% . ) ) )
Table of functions. T, e BROLE zp & oz; EOHREDINE Y, ey PO X,
Wi, z & x5 LOBEHEHRALELLSCEDLT EEEL D,
OED— i o ¥ @ m oy @ tornie. VECH
or O ELE ] o % or Prenic, WHT
Ou - MEEN QN &G Q= =3 S oy (mpmmy)? oo (6.3)
i=1 j=1
50T, I Jodss THIL, BAEAEAS CHET3 3 LS b OFEMERSEIC LY, xORH—EDD &IC, QKA
o, 2HFHIRKEVEGE A2 ICHRT 5 b 0% fililic & LLDE XS %A,
2T, ik W OBEEE R FEWCER L2 0% @ 5. 1 @3 i=1, 2, e DR e, (6.4)
F LD THhic, FRDLEDOCHDL, ey BIEHEET 5,
e, z 0FEHE 0 LFEEL,
ayy=etey i j=1, 2, e SR e (6.5)
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EBL, ay=a; twSHEMECERE LT, BERERCERLE
FTLRDES5ICHB,

Thbb,
HHm=] e (6.6)
S HfilfgEtod kT,
Q=X'BX wreervrerrrerrrerirainniieeens (6.7)

EBIRAICT BRI Ao x 2 RD I E ST EiICRD, T,
T ENIEE SRR ED T,
ZREL, 2t BEINTh, KOX3AnKROFI Aoty &, n
fInFD 2tyoR TH 5D,
Z=(xy, g, o L T e ) Tp)  eeeeeeeeeenens (6.8)
ay;(iz))
B u) s o= =3 ap (i)

IC, LRDGEMA R ARMEOME, B0 XSk,

WIS HEA RN TELRED,
7L, ay=0 mbiE, BAHEN XA KRS DT, MO
HHERXOMELEHTICE » T REGHE v,
2T, (e4c) 220, TRTD e % (e+c) BREKCHD
X3 AT (e<0), K EI) DXS5EED OF i, HIEY
£ 61 1vuts-z

5,

n n
—

Q>‘5—_—_A ) Zlg;;‘ (Zp— )2 oo (6.11)
=1 g=
e;;:eij+c(c<0) ....................................... (6_ 12)

6.2 EAM (1969 FiirsRm)

1969 SED AR E AR D D TH - T F> TH LI, £ DD
I, 196941 H1H»b 197041 A 16 H ¥ COEK Za-2 %%
L ARG L 50 HEY, 10 AD o KX >T, Za-2 HEDH
EEEOED X S ICED s,

Thbb, ta-2it jHEICHETEEELZZADEE ey L L
Feo THE AuTwh F—a & LTIV Jodss TR L 2, B KEH
fEICsd T2 EH Aoby &, 2FEICKEEEEICHT 3 EA o
ML &C, ZIRITOEREECNE ST Thi,

. T v

ACTHE, Bhic MSLoy—A3 oMEmAfEis, oA
Ko TahL 7,
MSL ¢ e i 24 Y AnZBE LB o R, %

Dia,
I

L1, ZFHOTHER, T2z wERTNERERETEE AT
»b, EBHBEEOIEMICOWCE TMSL @HASIHE] 22530

Input data.

SR v2 boxy (MSL) « $8JF - /bk + LFH - 205 - /it
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i VE Y-AXIS IS NO.2 EIGEN VECTOR
R=CATEGORY NUMBER ¥ Y -AXIS

X -AXIS IS NO.1EIGE!
k%K PLOT MBE

OVERLAPPED
CATEGORY NUMBER

a3
18 06 02

——— g

13 48

R

A
o

(@]
[l

R

6.1 79rFwbynt
Output list.

TCBNLRE & \n, tistical Analysis, John Wiley and Sons (1958)

Wb bic, MSL oBsic, BIEASERESEY NS TITF2 (2) C. Hayashi : On the Prediction of Phenomena from Quali-
BU®, HADEROHFIC TR wic & R EEHL THK tative Data and Quantification of Qualitative Data from
DIRETH 5B, the Mathematico-Statistical Point of View, Ananals of the

Institute of Statistical Mathematics, 3, (1952)
% E XM . T e T S
(3) mftimas - sfEg: (KI8) ~ofatHfo#H, £
(1) T. W. Anderson : An Introduction to Multivariate Sta- 2. 14, 3 (FB 45)

L N
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Communication Equipment Works

UDC 621. 396. 4 (95)

INTT - = a—F = FPEITHE

VHFURF HR/NWEBES ERGEEEE
T BB — AT B — e U R

VHF/UHF Band Small Multi-Channel Radio Communication Equipment
for the Territory of Papua and New Guinea

Toshio NUMATA - Tomoji ICHINOSE
Kazuhiko SEKIKAWA « Akio YAMAOKA

Described herein is small multi-channel radio communication equipment built for the government of Papua and New Guinea.

As

a result of international tender and being appreciated of its high technical quality, the equipment has been taken into service for the

type to play a role of taking charge in the cominunication networks of the territory.

The equipment, by making the use of 75, 150

and 400 MHz band, is able to transmit telephone messages on (1+4) telephone channels and telegraph messages on 3 channels. It has

been designed with full consideration on reliability and maintenance so as to secure sufficient communication quality to be applicable

to the out-of-the way places. The article reports the outline of the device with its construction and function as the main topic.

L & A »° &

AD7 + —a—%-7 EF (The Administration of the Territory of
Papua and New Guinea) -¢RE|-FAFRHEoO—EE L<, EHEY
HRRSRTA bofic L Y, HAOBEEEHEZEDTw5, ©
NICH T 2, TN CEBASLTIEA S hic s, BoksH:
WAL, HAIICH AR, <00 Al RO —iiE
f3 % 2 GHz #F8 LSNIIE vags &, VHE - UHF #io st
SRR 100 S 2 2L, TORVBBEMALZ,

23 [ A PRS2 RR 1, 75, 150 3 X UF 400 MHz #5 % L
T, A4+ EEE Fern & 3Fp30 OBEBEIEELSB3H0T,
ShEREREERERL, THToMHECY THEALE S X 5 wE
2 - Bl - PRSP ICEIE R o TREF SN A S 0T, FEBERM
DR —He LGRS T T e B Tn3, TZT
%, SRR - Heien i DICEE A 5 B

2. H

i b D4 -

ARBE T, VEREE A O a-hu Il XN,

A ¢
| N
] MaPRIE S WEWAK NEW IRELANDNy anidranat

v/
RABAU I;é I’ L
KOKOPU

¥ NAWEEN,

l NEW GUINEA \a

l MADANG s 9 A;
. . o, )

1 KEGUY S Q ;\E\?’\)Bil\i_/*\}\

) il DNSCHIAFEN o

AMBAMATL «
"”4:\'1“!‘ ELBURE

: 450MHz
150 MHz

L1 Ad7 - za—¥o7 $IA/NEREZ HEERE
New communication circuit of T.P. N. G.

* RERIEDT

TOMAVATUR
TO ‘V i

1Y AT L =D
10 VAT L I b

"X@: 75MHz

RN

TR 2 HHEFECO Yoo MR 5 FBENE T6~T78, 92~04, 148
~152, 163~167, 400~420, 450~470 MHz D wwFhih% 1i- L,
(1+4) BEEMOEE & 3EE v 2ERT 5 PiEE A-2 Aol
TECAW, FHBEERT, 152190 OEWRKEIZ yoo U
LB Rt 5.

E IRk, BN - BEICEIhA WL CACRET S
CEHEERLT, BOEBHREHilicL, EEYorm LR,
EHEEEILZER L TW B,

3. REERCMEES

AT, WV - B ESHECH B, chbid, AHK
BOSORER At X 5 ICRIRE R, yur R 5 oC, Skl
BEMEERS R OED L 5 IKHE Lk,

Tabb, RK2HHELED Yoy OFHE SIN %, £ZEAN
1004V e nT 45dB LLE e 33, SR, BEEEcsT
BRSO MEREDHE D B 3 OT, FHIRLIC Xk - TH U B RS
CRBOHEE LR B TR LiICLTES3 1 27,

LI, Thh LIERENERHESE 2 2 F 0 X 5 IKFS L %o

[ =17 I

i & 4

3

—Z.

v
Hie

it

M5

AN
S
L

B

o

4. = B H BE
ASEEOTEMAERF 4. L ICRT,
5 ¥ &

R, TR, 1), BIREES XU - ko
Blic X > CZMEICBE AR SEHL 9 325, 4t 2,300 mm
(H), 520 mm(W), 225min(D) ¥R &, 2,700 mm),
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% 3.1 [EHEEHES } ® 4.1 ke

Noise budget for link. Principal performance.
e T
— N B f B
— bR 2 KR 3 EDE
i - i ' s 7e~78 %37
92~ 94 zZ
oM OB OB %o 4,000 pW 8,000 pW 12,000 pW - {Zgzl‘g %gi DTS 1
iR QR 10,000 pW 20,000 pW 30,000 pW iqg~z;g %gz
50~ 4
T M 1T o 1,000 pW 2,000 pW 3,000 pW o (SSJFE) Hhe L U 3 F xR
)J.tlxu" & WIE 3T v 30
XN R 5,000 5,000 pW 5,000 pW —5~4
OB OW R OB pW pW pW 30~95/
% TSR AT V7 ¢, ARDBEATNE 100V &
4 3 @ 20,000 pW 35,000 pW 50,000 pW # 3‘5 b E’F :%(‘.;?\ﬂ-.éa/lc ) -;\.%%a;ﬁa T LriE 30,000
pW. i iR % &
mEwy | M 11,200 pW 19,700 pW 28,000 pW | bk % A0 > 7 o 48 Ralips v gz 0.3 dB B
L K IR N
SN 49.5dB 47.1dB 45.5dB - Ermmagh 03~ kHz iIKiv TR 3dB Blpy
EIHET 757150 MHz § 10/50 W +20 g//o
s ()
) 400 MHz & SW 209
% 3.2 [A¥MHSELY \ ! ~10%
Noise budget for circuits. # ?ﬂ&@ﬁ f/z 500
: oo g 756115\211}4Hz 2% 1075 uTr
) ) ( 40 z F1x10-5 BUF
% # i Hom o4 R 1 v T Iﬁﬁ % AFVTALM  RERMAMT T ~50dB BT
! B | oo GEE EIIA C T ~70dB BT
= HTn X 3X 3%
~ ¥ 2,000pW | 0.10%/rad Ka=57dB | .. LHAAN y
— 2 — P fov—gyn 600Q CRYEH)
— S 1,000pW | 142/ad? Ks=¢8.7dB | 7Ktz EPAS L~ —25dBr
. (rms) AR 0.3~4 kHz : 75 ns O 3" 2@lghick 3 FM
P —= K 2,000pW | 0.6%/50kEHz | Ko=82.4dB % 4~20 kHz : PM
ﬁgg*%——@zm&w[ . . s 0.4 rad(rms)/CH
10,0000 W —Z#K 1,000pW | 2096750k Hz? Ka=93.6dB | % B 10kHz B L Srad ¥ CEH
0% &k, £ (=) 10kHz, 0.4rad(rms) © 57dB Bk
_— [~ 2,000pW | 530mys/s0kHz | Ke=62.4dB | ems) (Z&)__6kHz, O.4rad(rms)  70dB LI
—JH, %0 it  on Rt
|z 2,000pW | 730myrs/50kHz2 | Ks=80.84B | [CTHE 500, VSWR 1.3
%g‘s”, . /knnmilfﬁ“/‘/’//b A= AT a iy
w1 R X
520 mm (W), 225 mm(D) o iS5, ARG IS - g g | RRHEBREL
L 2 =2y e ) 98 I T (54
W - ERBA 2ot %, o RHREREE 4 o b (2L 50 PR i :
'y 400 MHz 4” P X3x3
W HiodEsif 4 tot OHBERIRL) 2INAT 2. ThbL, & IR 3B la T LeskHr B
oy e tHz 2\ b
A pnnies) iz 7z e = o 75/150 MHez # :8dB LT
WE 2975 DEBRBERTZ, ch b, 2his X Ut pLE . 0 MH: i ModB BF
2] T = —a - — - — E 7L —15
OEET, &ML LT 2D 92574 & LTHEXR3 2 &3 T i *}*” §000 20% (R
] N =, v e SR ot F
¥5, HEOHEERS. 1 3 XURS. 210RT, | BRH R TAAN 4~57dBLY (€L m A 1 dB 4L
2N Zerhgadh FeL % e s R T FEAN 4~14dBuV T
B R ik, BRBILFRER RN T I35 10 },f{fj'klcr 5T ﬁ%;iﬁiiﬁ&%fﬂz *3:;2011{%2 fﬁ‘f’ﬁ;f dB)upq <§E' s
. CFaE ¥ 9kHz, 0.4rad(rms) © S5dB L |-
D, SWHLZFI1I0W &UJ@ﬁiﬁmiﬁﬁé@ AL ¥rx5(E ZK & kHg 04 rad(rms) < 85dB BLL 3
7 M~ gy T5MHz #f 1 MHz B 1
{E 22 % $UH§L7‘CXI1:‘LVCJ:Z>411{%$C¢w 50W oo dm gﬂ; i ? ‘381\1\252 %%:2?\1\;1[}1{{ Li,t
2 4 Hz &5 : 4 z Lk
A 1B HY oG H > # 2R EOF{H ICE T, 4 x5 Ak RAEHA B 1.5dB BT
HMEBE N MIESO S H o0 ZEME ORI IC R X2 e i S %gByﬁj—aom;‘ag{m)
s 5 2 - 3 2T
DR E DV, BEEAEFEHEL Thhn, 2| pmmERL ]’?3 %éé é%‘-*-l%ll:{lz < 2048 Bk
B o - - . e N o 50 MHz &% : %2 z ¢ 20 BN
Fie A OFEE SRR D), IWERME, EREEH # 400 MHy, # - =4 MHy < 20dB Bl
(RAEHE—EN, A HHEcEECE, 2k ek R s e L VAWR JA AT
% G HEERNBICEETE, 2D H 35 ua50 HEE T B S AL M/.21Cks
" e e Z{LODH5 vaze it S g CHIGHE 4W BT icT CCITT o 25 LT
BEBTE 335, BEOFHE(EE 12w ik - T, Willic s w | EALY Z)};r‘» & vir(;; 1 0.3~2.7 kHaz
: s 0 +209% OV
e 2o, A A vz °
BIRFEZASRDDICL TS, BEALD L~ AW AN —7dBm/—~4dBm
. ) 4W Y —2dBm/+1dBm
B TR BOOHz# 2 I L~ vIcT 2nd 33dB BLE
} . \ 3rd 40dB Bl 1
LTRSS 00 w08 o)
B Jsk SIS 7o B0 5 3
S B B 825 H
ARy »—\5 dBm
B TR AT U B £3.5dB : £ 4 v xE— F
10IMP/s
) A= 7 H BB L 25 20BLT
o | HEREEA ==X SV Ff ~3)dB LLIF
! ?rl“/»f PR —~25dB BIF
oo —50dB LUF
T —45dB BF
joif =IX 104
FS %
3,145 kHz, 3.315 kHz, 3.485 kHz
(i *35 Hz
&K 75bands
@ (74/1.—‘///( 202
R L~ ~18dBm/CH (~8~ —3)dBm #%)
! %3 —~18dBm/CH (0~-—22dBm 7[%)
EHREEMARIEL Al 1000
& it f&k 2kQ (F2)
" R ARSI £25m
1430 l/'\/w ﬁf) +3dB, WHEE —24 V5%, @i
# M 0~45°C (Cistn T
50bands: 7% BT
70bands : 10% LIF
NITRLIR DC =24V (—21~=5V)
it F7cls DC —48V ( 42~~64V)
HUEN 400 MUz 8% #) 85V
g | (Set 1) i fow
i ¢ 150/75 MHz 10W Bkl 95 W
5.1 ME-2300 Jyiuskisss 5.2 ME-2700 T rhiksm ) o
#l i AL
Type ME-2300 terminal rack. Type ME-2700 repeater rack. SOW v 170W
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6. # T B W
6.1 swmKEHR
WAREBOFHER 6. 1 IKRT, s b OTERE S s

Jié{%‘%%%f’ﬂ, R-2 Aut BER AERR 11— MAEZEFHRCH
THEREHT B L &b, MEHEEE I8 TWEL, +ao2 LR
W Kifi‘érpmbf&%ﬁﬁ“‘ B HPRTRCIRTRICEHT 5,
=, ZERErbLOREETR, SRR CEERCETRIN

M

wana (1)

.
Lw»j DEM (CHZ)

_{

TX ALM
RX ALM..E-—*—-
ROUTE ALM COMMON ALM

RO 4 WS TNz bh, 03kHz~20kHz 0 R—2 Aot B TiEFE R, IhRERRRICESE WD, T CTHEESR, %
T NRERKA S, c T 03kHe~4kHz o#% HA5 3 WM LI AN AWR BT 2R TR SN D2, &
5 CHIRZWE T L RS, 24kHz Bl 1% AN EIBOER 29 EEERCHLID 4 WR Ttoldh, BEMKBERET, T bEN

BEC hwt L, 27kHz inis 3.7 kHz $coiidic 3 troEEEExN D FLFva KEDS, CH1 0 4W AN, BB R0 L Tt

ES5AENB, CEHEINTEY, BEFAEERECIoTwoTh O/W Kl

(1) : :
POWER IND.# t tFALM-"~=~~ -
L?‘/?’Zﬁ”ﬁ&jﬁIDNET LA TLF (CHD 2L :
LINE = — RESISTOR |
R Q{q] { ARz ol [ = T,Lh\ﬁl Z=te- <~ K _"!;\'pm*:
LINE} s 5] , o !
i TING : R*R FILT RECEIVER CHIHo2 euT |
— ) "CHI) i T ssov |
L—-£50V 1 R, oscwmH [ su— -~CHANNEL ALM
E - > —-ROUTE ALM i
! CH.03C . L———-—v RLF(CHLJ i
! N Elb}ef-H !
) 159 ALM | o0 (CH
~IF LEVEL IND | z
]
ﬁ T -CH 0SC
! RING
; (CH2)
|
1
!
i
!
i
i
!
)

6.1 ME-2300 JEis

RECH Rt

ALM

S AF L]

Block diagram of type ME-2300 terminal equipment.

A-BEE

IF LEVEL IND

POWER IND & LU
N

IS

-

®AEM (2)

5Q ALM

0sC

SQ ALM

IF LEVEL IND

Rl

A—-B7 7

R

® 6.2 ME-2700 Jprhfkdtia s

AJ7 + Ca-¥o7 BUTR VHF/UHF #5845 EmiE

fREEE -

FE)VATLLEYAFL2DOF
A=B eB-AOTEEARNL D
T =R

PAb.

Block diagram of type ME-2700 repeater.

TER - — o - BN - A
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i CHERATER XS5Ch T3,

6.2 mhitikE

Pk EEORH AR 6. 2 It , PIEREER, b - ThEH
B O fEHEE % back to back 5L 2% DT, WIEHHEID N~
of BEROELE, WEEENALCESHE, FEBCREAE
PhkELNTL B 03~4kHz D/EDES® £za L, ERICCOH
WICRFHEOEFEBEE XS AL TR R BT A S,

7. EEREFHA

7.1 Z=rhigd R

C OSBRI, 29276 QAT 1+ BEATRETD Y, 2%
ZEO AR HET 2 6 7o FORDD tAL-vav I,
ERT AR AHEIRT, $RAERETROBRTRET 3 25, B/
&% 75 MHz #- 1 MHz, 150 MHz v 2 MHz, 400 MHz -¢ 4 MHz
ELTERROASFEHTERA L. ¥ BERILEERD 71yL-4
AL CREEMOR VAL ERLBZ L LI, T TEHBERD
RN L, RERITBORELEN S G, LARSEO—F
FHTNE, 7. 1otEshTths,

&L, S0W HOEREE T 71vL~5 D 4z~ 0-F B/NBICL
THY, BHE (uf—doz BMLAOHHTE L LRHE R E U
L E, g REWICHHEEL, G W TEHIE tS002e ~EEMER
TEEENRDE 0T, d:- ORBELATBRHUL, —EE%#L %
& ECEETEMNT 3R HT 2, Thic X > CTRE_FS2%H
EhNiE, EEHICREE LT AT 5 L &b KEIHIERD
BERE LI, RENEEIRD,

7.2 RfEE

BERIEIR 6. 1 IR T X 5, ZERIBIE -2 Aot BIEE - 25
AR » TAESES - TEIIBRYIEES - EAIRIEES - AR A YD e
A KAEEN, At CEPATNIHEECA>THE, Thlb
D EDa-1 &, -z Avl BIEBEZRCEEREEOE S L KB
B0, TCHE—HETH B,

R=2 Aot BUEERIL, MR b X2 WP BB % ZT T, Topus
ORERCHU TR E R 54 3 & &bic, LTHBICLER LA
FCHIET 2. ERFWBTHR, AEBERC - THekE®E, ch
% A502 d44-F OLEFEKEZEL, XED -2 Avl EETNE
ERer, WELEAERCAEL23 R > TOIWOHI%HE,
TEIRGIEE X 400 MHz #© 6 W, 150, 75 MHz #-C13 12W ¥
THIET 2, chbDHNE, REDAFEFHR~E 2, REE
FRE S CIARBICES 28, 150MHz, 75 MHz #o 50 W 17y

30F
4
(4
— I
a3 /
= 20k 1
4

1
~ 7
N !
T H

0 : .

450 460 470

FliE# (MHz)
R 7.1 5 w8 W

Example of duplexer characteristic.
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BEE Rk, BMEE e sEEHoMcEREIMIETE 25 AL,
FIFEHII ¢ 86 W 2/ Tw3,

EEIME T80 W ek L RF R, ®5. 10 fx il
THER X, BHEE Axy & F x5 REOZEM O R T L
BrEBCER-TVE,

T OFER, & rsvvza O r-2 WAL, JREEE L 15°C L
TOLEFICILEC ERTER,

EEROHO—IRE, AEEFB RIS Toa Th, HIBE
TLlkd & -2 8L LT A2 S~ERIGEN SR 5, £EH
BZERANRE & C, BMARBEREHALCW3 0T, KEAE
8% b TICREIIE 2 BT R 5 T 2 BT ETRFBESTH 3,

7.3 BE%

EERE, ®6. 1, 6.2 /RT k5 LO MIX#, IF BPF
DISC BBA #, N-MON #D £~ TR Xh 325, LO MIX
UM GdeE B R ETH 5, LO MIX Ik, 44
FRTE 5 1E2% L RN RIER 2 A TR CRIE R BT, -
5uvu24 204 ¢ 10.7 MHz O iR g L, IF BPF # ot
W5 98201k 3 dB EikiEih 130 kHz, 4100 kHz 355 5 ¢4 30 dB
OERIEZHE TV,

DISC BBA i<k, IC yzwa TEEHBEZ I An, Fraoysz
3-8 CR-2 Al EBERT 2, E5F 5 zonvr BIEE - -2
Aol HIEEREET f2L OWICE TR S, —F, =2 Al OF
Bicg ¥h s S0kHz A0Sk, N MON CHER - 15 &h,
23 BXU ez AR LRSS,

7.4 Higex

fiEHIC iZ, SRR PERRAO 2 BE2 S 5 . UREHI,
210, E-a HIERE, at-h, BiE XUDWESET 507, -5 B
iz, REBATRCOGEY, N-2A vl LTS ES D
drop-insert % 3 & 7 5 FRFEEIBE AR T bh w3, WEKE TR, 2
foF PHRZ IC X » T AeEEo CH1 ~ L @R -z & L
Tz EBTA S,

BT, FHELD 2R 0ER - HIERBAEEtIhTn
3, CORMIME. 1 5LUR6. 2ICFT LB TH3,

7.5 TEE

AEEEE, & CREFHFOR MR TERSh 2 5 b, Bl
BREEEDCIHL, LdRAERTIWER T2 c e nEREns
2, EWEE T3 WOANBECHL, B0 %oBiEkcsE
LiHhEETns,

— @& LT, KRBT 24V ASTEET 2 BEROZHEYE
7. 1 CRTF, =24V Oo—RANEEE, o1f BIRHRI-LAB J-
24 [T 11V e i & h, COBEER—KEECHIERLR
5, EDOHMNEERX 10~30kHz O Y iR LFRECEVET 3 21
wivd LEal-a ZBLT, —24V o—FEHcgEiiihd, (£
mEEE, @EEBIEOEMTEZ S AEhTED, HIEEXRT
Bl okt ¥ AR NFB i +5,

—7%, BEWBAO £50VHIE, —RANEEREE 219Fv
J - EHhT T, BEEERE, ThE o1b BIERTERLC
HTn3,

AHNO B, BERCHRET 2HZONTENEITLTH
B, afwFod BEEAE VLD LC /NG R D, BnLiigis
LBONMULCEFEL T3,
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N e - ==
fg{; : ~1 Meimis (? : 05 NFB2 OUTPUT
AT T—-2% v ke | I . 07 —~ Y
o— P AL Fy2 BEEREER[] 5, pp [0 OO T2
wEms [ FEIES %
INPUT LSl EIREE @ ! 9.4A
ALM Tosy 0
.
NFB1 ] [
, BEEHE iaas
= AN P
RIER OUTPUT
Re— ALM
TEERRES NFB301
o
e E >_(0—<
T ; 7 p
miEY; yrvr i 7 [ pc-nc i o1 —@ +50v
jud)
BE TANT avN—F TN
fnn 0.25A
BRI » NFB302
L A4 wF o & o) —50V
FEiRE __{o(o—

7.2 50 W IRRALE P IE R
Block diagram of power supply type 50 T 24.

=1
. }] 3.825 Carrier 16kHz
!

Carrier 8kHz

(kiiz)

7.3 Rz Avl EEEEE
Base band frequency allocation.

ND B Ly—p iU L, WHEBEEEIEANIESORMICHIEL,
HGE gk 35 He 0 Zo R BRI b,

TIEREHIREREA T RE) - ZE8 REC) ok b, HH
& D fuarz—2 FEHEHE (RES) #EL € £20mA OEHTE
T, 50V oM EERERES bIFEEZI T 5. %
B, SR AL B ARA T h, AT S
BEMEA R X, HREERETICH L TR % A RO w AT
fi-LF U, B 507 OB, EHESOREEF TR S,

8. HMERRER

FiikE T U IMAKRE TS T o ZRERBORIC O TR~
5o E8. 14k, 12 hyd oEICE- CHEENRERE B C

55
g N

7.6 iR ~ %0 / \ Cits

Ho%simiE,  5CH oliE 5% 8kHz 3 X U 16k ok 2 o A\ » ol
Itk 9 03~20kHz @ A-z Ao EECEHRL TEXEYTR S, & 5 Rite
HERERRIZ, CH1cwfL TLF, RING, RLF #20 3 54y, CH2~ ) T T]
CH 4 ict L MOD, DEM, RING 0% 3 S4), 6@ e LT LA, BEABL ~L
R 0OSC, 8kHz CH 0OSC, 16kHz CH OSC & 4 g3y, < J TpiEHE 8.1 HeE&miRetE (1 ik 2 hop)

%BEEN D,

Noise loading data in two hop link.

FRFWD youi 551, R OSC hbidsdh s 3.825kHz T, +1
EEAARMEERSELD 2 W ESREH T D FARETH 5, Z o /\-\' —
THEERAENEERERR 7. 3 KR, - :

HIEFEHO AT G AW e & 3 2%, WG 1 il 24K —1g 5 m 5 55
DRWEHBERE TN, 03~24kHz ¥ COEHEEE L 2.9~3.7kiz (kHz)
WO b-o {85 & OFISERE A 5, CH2~CH4 1, CCITT 4 8.2 Aoz o ABERSHE

’ . Base band frequency characteristic.

HeD 2/5 IO BB EIREE DT 2 RS b 0, Yol IR X U
BPEFRRDO LA BT Eoa CRE S, BERCEREO%HE -
B % 50 L CRE A X B g :

7.7 BERR = /"‘\

CH1 o L#sisis, AR A (FS) kb, g 50/ 50 : . PR s

70 -, 170 Hz 3R/—214 < 3.145, 3.315, 3.485Hz 0 3 F42y % (i
HLTw3,
REWFEM L, FS JeiRay (FS OSC) ritfE 2 (SF) % SE-

AJ7 + Za~¥Z7 BUTH VHF/UHF $8/A RS BRREERE

- ¥BH - — @ - B - 10

B U

8.3 150 MHz 50 W 2&(S#H 14k

Transmitter out-put power vs. ambient temperature.
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\; Stop
- \
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.
=
=
—40p NUL~ L
.\.
—60 L L " L
—100 80 ~60 —40

FEAH L~ (dBm)

8.4 400 MHz % {5 % & ¥ 44 t4
Sensitiveness characteristic of 400 MHz receiver.

BoRiERTH S, Chl, FBEFEHICENTNIIT L 2 E0EE
REBPER L TR A->%d DT, &AM v i CCIR i) &
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NTw3E —1dBmo+4dlog N IcHMT33DE Lk, ¥xK8. 2
W, TOLE0A-2 of HEBEHETSH 2. Ak, RETEBHK
OREEo— L LT, 8. 3 i 150 MHz 50 W o [ )1 e,
¥ LU 8. 4 i 400 MHz %42 B o> R % TR 5

. © ¢ U

REEFE, TLEES AL bHHAA~RA SIENTHETTH LT
FhH, 2HEAARCETOTETS 525, —BE T TICER* 15D
T3, BRRITER 4000m 2z 2900 hikREr b, KEOH
KFBET, ECLWEEIOb LC, MOMkERERFERL, FELk
Y-E2 BHHEL, —a-Fo7 EBERO—RE L 2 T3, KiE
PE - Repbicd S, BBICHSEOEERNTE S, CONERS
R COWT, FLEOMHDE L, bibid zORE
KHETFZELTABRETH B,

Fh Y CEBOMECONT, CWHIIRIE - 2 BIRA Mg
L3,
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Friction Tests on Wheel-Rail Driving System

Central Research Laboratory

of the Parabora Antenna

Ichiro HIRANO - Takuya SUGANAMI « Katsumi OKADA

Takeshi 0SAWA

Communication Equipment Works

Large combined bearing systems have been generally used for supporting the main vertical shaft of the parabora antenna tracking

precisely the man-made satellite. But now that the news gathering facilities have been more enlarged, the more accurate and easier

driving systems have come to be required. Then wheel-rail driving systems have been tried for their advantage of enabling all electrical

devices to be set on the ground level and to get high accuracy. In 1971 the first parabora antenna of the kind was built, and now

the fourth unit working by the same driving system is under construction.

In designing the above mentioned driving systems, the coefficient of friction between the wheel and the rail plays a very impor-

tant role. This paper reports the experimental results of the friction tests referred to.

Lo A & &

R YA ICBR T 2WEBER rusy 1, 20MELE,
EEcR AR L CADRESISE 2 AL 2 vk 25K 8 %
DT ER, LLARLHIEvass BIAHIET 3 ICHEv, ORI
L EBIGHHDESE LM BRINZCE 7, CTHHK
BT, FEREOBEM AR bHR-U— FEOFICE b 5
ZAEEICE DAY, EHACLER DO 1 BEASERL 2, BITE
FASELBERTH D,

B-L- TR RIC L 2RE TR, FOBERNY S0 L5 Ic
BT ERPEEAETS 2, HR-L— NOBED 5 X
DET AHAERHLTEETH Y, TOMIR Lo b HEDI
DR DT, LR G IEHETIRICHT bhie, T8k
DOFEVIZEIC X Y, MEEEER S X OFIH IR S S HUE AR

pusss

1.1 - BEEHIC X 2HEEER 7o57 1 54
The first parabora antena driven by the wheel-rail
driving systems.

* SRSUDIAETE o T

DIFFIC D WT IS L DA R b 32, EEEEBCE W’
LRI BIZER D7

F 2 HRTZAR D e O iR D AR E Y L, B
KB CREEHEOHFEIHT 2HRTH 540, HRIC hs- 7
A, E 2 BEBETNRC B & -y ORITHESE T AR L n
FOHGIRE CELIAED NI Lk, DX AMERE, 2o
IR TAR L, T OER b bR F-a ORUEREE I
oo & CCARETIHIEBHMOM/ M T, ZEiRBEE
oW TDIFIERF TRV, WiF~0—Bh & L, 1.1k
Hh-L—-1 IFHR rosT 1 BEROMEER S,

2. REEEBHIUVERLZE

Hh-L—1 BB roFT OBEBEO 1B ALY IMER I X 5
BEED) (Bh757) & HIER) fiEdEofiE+ R 2. 1iciRd, K2, 1
KBWTHER -2 1 bIlo0iEE2, 3 %ML, [HiERE
FIL/L200 i3 e L, BB 4 2 R &4 %, — R0 B8 L
WA, BEE LI ES 2WHEN 6 IKIRD 2 bt Tw B,
TR I, HE oUosd TIRE>Tl~5to OHENZ bR D,

ERHEE LTR, ¥TH0hLo—E0MNHER 7 DME
Jod KXo TMATRET, T2 LOHE) tuo 2xIC 1F &
&, ZEEREE o Th bl ARk x¢, & oMo

=21 EE G-
Table of the experimental condition.

I 3 (mm) HE 250¢X3D F LU 125¢%15, L~ 40X300X10
W Lhie S45C
o {Iki %  Hv # 350 3L vt Hv #) 262

LA  Hy #1420 3 LU Hv £ 250

e ,
FE o P e [}% Bovvy 6D

Lea YUY (B BEEVY (774 2)
% o8 (ZxJ—A, TERy, tvECEE)

o % ()
}é N ‘.f“e
R IE 9 - (1)
FRE U
MEBHE (bY) 12,345

] @ (cm/s) 0~2
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(D)

21 % B % &
Wheel-rail adhesion test arrangement.
B e v- OFICHERT 25N VBB R WNE 6 DN L T
Y HL, 2+ba-4 ICHRER L7z,
D EFICHIRC 1) B EBRRHEER 2. L IORTS

3. EBRRERPIUVEER

3.1 EBRTHREE

I8, Thby, by O IEOBRICTEMEREL AEH L L
~I ERAWT, El & BIREE I REOo—FEE 3. 1 IKtRT,
M 3. Licsw»CHERZELE Lo & EOEERHO E 25 Fo T
By, EEEHREZELBCHMEL CTHERE ovy hilbe i b,
T DL FEERECHEE L T B LIS O BRI AR & h,
W R EMECEESELTWE, ¥ LICHROEY e % b
HEX ¢ L HUEERED, 3 RRCELSET 2, 2okdn
Fawg 2UwT MBEE DL LTYL L, L— - HOFREIEFEL
L, ERICEWREEREEN (BKE Fo) 277,

& T A THEERREBEEI L IR ECRLUZETH 545, LiE
Fo, Fe lCHIET 2 BERIRK pey, 1y DRIEMRETE3. 2, 3.3
R, E3.2, 3.3 KsWnT, 2O, ALy OMPEHEMTIR
LRI ENZEMERAGHERL T WS, APHFOREE S,
L, D, A, BidznEn il (1/8 $15), K (1/4 £28), ¥
kg, HEimOPEAYE (A RE, B ), v-n WA (F
) ¥EDTYD LT L, TOME, bEEERE b, p &, T
WY EMWEH 0K E LD DT IHHEED > TRD T Ldibh
2, ¥k (AA) ol Fhe & (BB) OEAEDLED e % L
T3, (AA) ORI EEVEE &Y, FEENRECE & 202
HKES Ao TwD, TRHLDT bW RYwT DT EEER
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2,000

T 1

BN (k)

] T

3,000
1,500

Z 1,000

l!\(k()‘

L
|

wm
D
<
LRI B

B 3.1 SDAA-102 ¥ZMEEEEEIIMIE (]
Example of SDAA-102 dry skid friction.

061 oo S(LIDAA
o o S{LIDAB

0.5+

(1ee)
(o)
I

T

1 H
50 100 150
SERBRESETN S (kg/mm?)

3.2 WEMREIREEERC BT B BEEIRE po D
Friction coefficient g, of dry skid friction.

0.7r
oo S(LIDAA
OO S/L)DAB
00 S{L)DBA
— 0.6 n o B S{L)DBB
ko
=
0.5} o
jacy

0.4F

0.3

! ) !
0.2 50 100 150

BRENEHESS (kg/mm?)
3.3 FERRTEIRBRERIC BT B BRERE 1y OMH
Friction coefficient #; at the dry skid friction.
W ope 1k, BOBHEEEZ O UNCERANE IR ET 2 2 2 23b B,
3.2 KHEBTIRER
I2)=l, PEbuy, vty O SHEOBAICHEFL2H &, HEC
KEFRL 2R Bl E e BRI % [ 3. 4 CRd, BRI
BOBFCHE L T 25492 2UwT DER/HE A>TwE, 3.1
EiCal - 7c & FRRIC BRSO E %R 3. 5, 3. 6 iR, 3.5
3.6 KA b D LS ICHIRBERO BRI [ L <P 4 &, %
AHUEDIH A b IC X DEEERROERZIZ LA LR oIl do o
TDT L BARDSTHEMEICYER L CHERMTHL ¢ X0, &
BEHBEEOEEI G bhTw st Bbh s, Bl Tn
SMF X ZOWHEEREDLDTEL (Zemys BIF), 0%
ERBWICY b bF, KOBERICRIETHERILR Y L E
NWZ LRI ET DT ETH B,
3.3 7Y —-REBTEREE
ERE T ORI 2 Jy—2 B L 255 oBEIENO —F &
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g M i 0.5k O SWAA
= 3 G.4r [} AR
123,000 o Ba
£ sool 5 osf T 04F BB s
= = o0
L 0.5F 0.3
L — w— 2_—-———3\0 N
L /,Jp g °
i WV W 0.1 0.2f —
- —F L 0.1 ! 1
- 50 , 150 0 100 150
i 7 ke ERMEATREH (kg mm?)
M 3.5 oElREEc Y SRR B 3. 6 AR RREEIC BT 5 BEER
X 3.4 SWAA-102 KiE/BEEEE Gl e DAE B opy OfE

Example of SWAA-102 water lubricated
skid friction.

Friction coefficient p, at the water
lubricated skid friction.

Friction coefficient u, at the water
lubricated skid friction.

0.3 SGBB3,LCBBY #EEE O
SGBE3, LGBB3 a i
0.2 l Frmia Frnax
3.7 Sy-2 PHAEE B HE M ¢ LW gpmmmm- o
Example of grease lubricated skid 0.1 o . 3.9 L BT X U L 2858
{riction. Y VSO, 100 D ZEHE RN 5 )
SRS (kg mm*) Example of skid friction when the rail
3.8 Jy-z [ ZHEREEIC BT B BEIERAL 1o O became rusty.
Friction coefficient gy at the grease lubricated skid friction.
- BEEE (P OTHRT) & Ju—2 il (HpBTrd) siewfltda
’ THRT .
gk ° ° 9

(1e0)
]

(kg mm?)

X 3.10 - “mm}%UDﬁLL#”“®@%H@#MM

Friction coefflclent #o when the rail became rusty.

3.7 LRT,
WICEE L A BEN%RT . AbAIC Sy OWBAEEEEL 5
ZTWVBC ERbind, MIKARERICH LI BE 0BT <
&, Ju-2 OWIEAA4 CiBRR %ﬂbrw&&% 250 BE
B DER %L, &EJ\B_JJ iIC X 558 foliie, X 3. 8 1%

54 -2 i OB OERR & ?Eﬁl’m‘lla)dﬂ:)} LOBIRERT LD
T5 5,

3.4 FRIVRBEHOEERER

N&HIC u%wcﬁ%Uzﬁ}é&k%?eﬁwﬂﬁm
3.9 ('t;]:\"j—o C@r}‘!f—\? JI’IC[J_;”E' )J7)>g7bé©f)\‘§r <y @J% ’S

wakﬁm%ﬁbrkb,%m%§®HACHVT5&ﬁ®%m%
CNEB— Y RS = () $HEPBAIC X 20 o 2 & BEFE
BEOMBICH b 5 B & Rk, BRLEO »Ivrad etk 5
bolEbhs, B3, 10 ICHIBERIRN po OREERTEY, Wi

Pia,

7vT T UMDY O HEHSLE « A - HHE - FH - KR

CTOEE 27400 2w BRERF AL FIE

y

Lo 7 T

LER— s R il U TR BT B BRI 0.2 Bl T
HBH, KBHFEET DB EETETERIREMS T2, Jy-2 BEE
Ta&%miﬁﬁﬁﬁu&mffTﬁéc&%éb T L B

cf‘éb\#%’fiibr\n DEEICH, BEERRIZ 039 T LEATS

mEB b ok, THOHOERERICK D HF-L—1 HFHK
DF 7oTT DERHEROFARE L ITA v, T HICHEERE By~
DT ERTE A,

ZEERE IR, R - RHEERRIIC 31 B SRl o 2R R ERE
FREGC B 3 BERIEIE 7 & MBI E 0 I o Vv TR 72 23,
FE HIER S S BRI RIE TR KT, Zke J) -2 Dk
PR REOFAER C OB E#E L IC L, B TFRE ORI
BIELTWEC ERTFBLTVD, AREED b S OEER{REIC
FETEY T 0, RICHBENAFREE bhAakhok, Fk
EEA DA O CRAEROGR, FEHMBEREDLDT/HE N
DTEICEB L Bt o oo (BN AT-6-27 Z:{})

5 % X B

(1) H. A Marta, K. D. Mels
839 (1969)

(2) Cabble G. M. : ASME Paper, No. 60-RR~3

(3) DB, DU, 7 : AT 80, No. 860, 36 (1960)

: Trans. of the ASME, August,
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Three Channel System ATO Equipment for
Transportation Bureau of Tokyo Metropolitan Government

Takao MUTO - Hirokazu HASEGAWA
Hiromi KANEKO

Itami Works

Kamakura Works

The Tokyo Metropolitan Transportation Bureau has worked out a trial car to aim at future quantity manufacture of electric coaches
running on the line No, 10 and also to be used on the forthcoming high speed railroad. Now in addition to it automatic train ope-
ration equipment (ATO) has been taken up in their plan with the object of providing it on the electric car mentioned above. This
ATO equipment is to be built compact by using integrated circuits for the previous receiver, the receiving section of which is turned
to a block together with an operation section so as to be set in the device. Also the receiving and operating parts are connected in
series to form a group ; three of the group are further put together to form a multiple composition. This report introduces the
composition of each section in details and describes various kinds of hardware technique as the outcome of long experience in building

ATO equipment, which, together with the Company’s excellent control technique, has brought to completion of the ATO equipment.

DC 100V +10%, —309%
(2) ATC{E=
120, 110, 100, 90, 80, 70, 60, 45, 25, OP, OA

L A & %

C O CHBEEZERBICE W T, 10 BHEIEREE b Ik oE
HEREEI Z Himic L e BWER AV E S e, C OBMICREH O (3) HE As-u
HfRAEA Eh, DA LU Ju—+ EEIC 720/ HIHEEE L E ATC HIBREEE % b Aa—v KL 4 RDHE Ra-y ® FEET
THEAX JL-+ BESEHIN TV S, ThbDF Shi iR 5,
AT 5 HMICHEH N A B L AR £ Lo L, (4) BH Aa—v
B CoOMBICHITF AR EE2 T LR TER, ATC BEFNEERICTIES OEE TEE fa—y 2FET 5,

C o HBFHEIEREE T, ST uan IC 2EHL T ZEHo IC
{EZfTR v, IMBIEL TATO mE# e~ L, X bic, 93k
DOEFEIEZIEEL T, SERMRIC X 2 5EEERFAER TN
T,

BEhEIRES AR I FIRE D e R TR T 2 ATC BaED b ek
2TV 33, WEOEAEHT LIconTh, Hotke FFids+5o
CEB Lz va7s KatBi A I TR 3,

BRI Aqu5Ton B DIEOBAENAIC & iIC Jows {LE MY,
Jows B O & SR DTIATATEET, v254 & LTOEREOFIH
KEEB T3, ¥, ELICFEE, BEEBERFHL 2 )
REBRAAEC AR D X 5 K, HHERR LR T2, CofiTE
AT, #E Jowy 2HET 2 T EARTRRIC R 225, HEEAN
K-> TWiesy, 7z & 2 #3707 T0507 OBRUIIL S HENHER
T&5%,

Bl kb7 X 5, o BRI c kil e U<
DHEFMOEABAR ENZDT, TRHLICDNTHERDOHEMN RHRT

BRI,
2. KB OBHEE LR

2.1 8 s
2. 1.1 HEEARSTIZER
(1) & &
AC 100V +5 9% 400 Hz

1332 GHUIERT = AT

ek 3.0km/h/s

(5) &Ik fa-u

BRIEILEBE I X o TR fa—u 2FEHEL, RO 1 5 CEEHERIE
2f1% 5. FAgkEAF 3.0 km/h/s

(6) HEHEA & CICBMER -

KC, KB, KA, KO 0 4HD g~y THT b BEHIKIGT
T, Ju-% NBDWIENFTF swr 2BRL, FIHEZHEHT 2,

(7) /-EJ‘ILE.{F_[I_HG

e X [WBE s 40km/h #AXM-¢ 85.2m (31.4m) (i)

=B ITIE 74.7m (19.7 m)
2 2 FHE R 197 m
(8) HyERHIIE

860 mm~780 mm 10 mm Ew¥
(9) FHEMERE

+1km/h B}
(10) P

+50 cm

(1) Ju-+ #@E
TR STCEREMR Ju—+ 250 (MBS Ju-+)
(12)  Ju-+ SEpmEHns

AR (7 JwF $2)  Bmax=40km/h/s

(M) ool 25km’h EAKEO B 2R,
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(13) ZEILHEEK
ZHER O BRERILEBEIR L
(14)  JHmRE
—20°C~--50°C

(15) HHHE 5=

(a) EBLHER

(b) ATC iz

(c) =F@hEls

2. 1.2 ATC e

(1) EHEHIR

120, 110, 100, 90, 80, 70, 60, 45, 25, 0, (15)km/h

(2) i3 - i fm

LR DEEREA O THOEBRMICHEA L &S X, ATCT
L-% BERL, BERELARTY, oMo Ciciiac
BRI LT Kﬁﬂzi 7RI B,

(3) FERR

#1485 OP ¥ 1k#%, MERH-#fia i@, 15km/h BUF oM
R A CARETTWASIC 2 B, 15km/h DR T L 5 &, ATCH
L-F AEEL, 15km/h UTFich3 LiEHT 5, BES GHE 25
km/h OFEORK) M EoEEE2ZETHE, MERHRWE veut &
N, ZELAEFCL > Umdy At sh s,

(4) fg#e

M I ER OARTI B &, whhLHETETL T THHE

BICIER Ju-F BIEL, JEREILT 5, JERMIEE, ZDEEU
Lo LNEBRRET I, @R TR S T TR S+ 98
SRE R bRV, R -EI%IcE, 15km/h OfilREELT
THEITARETS %,

(5) ATCE:fH, IRz

(a) ATCEHKE 2 &I MR R~ T 2 3FEH% L

(b) ATCIEBR MK & RIBK A~ bk 2 13 BEEE £

2. 1.3 ATO f##E

(1) el

BRI, BRI FTIR O FUSTHUE & BRI B b 2 Tl
FT5C &, SBITHIE & oEx il C & b2 CHEREREEE R Hifs
CEDIORB L, Thbb, HorUBELbhi—EETSR
Rk b, BicH FiIcHBEAL WEEicl, BEHEe LT owra
o - H wT HEREL LN TS, il SE-THED
LRHEIC L » THUEHIER 0 5 &, ZOME T T—ED Ag—y zc’v‘ﬁ
> CTFREEE % X5 K HEINICHIET 2, SBTFRUCBER LS
ik, ATCREB XY, FIHEIHEHN & hCAEcE 1L?“Z>o

X 2. 1 cfdEEc X 3ETMRo—MERd, ATCES & I
A= & Lic 48D Na—-, KO, KA, KB, KC L ->T5 @D
HEBIC T B FIHER A & O FIEIRIC S 5 51C X - THIH I

HFERE D HIP L g filfl e 33
ATC Rworyd OF TR
JewnElE, JEEL R o

e-F, FHRDBNI + #ilF - -t ¥ XU Z DU EHGEL, )
S T 5

(2) ElriEE ik

Ju-+ HEE A o CHB R EME IR L5 LT REG
T B EMAYICK 2. 2 © Jowy BiIchE- THifiEh 3,

g V(km/h) TE-> T3 FHEE, L(m) Lo HEERCHIES
& k5 eTEE, wEAREBYE A(km/hfs) B (2.1) tREN
%,

FHZBRMNA ZH A4 1C {6 I AFEiaRaE - A5k - =5

OPfE =

g
ey
fio g

2.1 #EfrdhiEo—4#
Example of run curves by ATO.

SZ
3
] s
g’ Bl &
Lo : HAEBRFROUAEM
SZ : FEMES
PS : BEEMEED
Wy, Ws @ WRERHEC &5 R
C & ZiLo ks B R
22 M EHFIEIows K
Schematic diagram of automatic stop control system.
KC
ﬁ“ KC:3.3km/Ws
v KA KR :13.0km/h/s
KO KA 23km/bs
KO 1.9%m/hs
N——REET:
K 2.3 3z {7 @ % 1k Ae—v (FTZ H1)
Automatic stopping pattern (Variable control
gain system).
Ve
e 2.1
P=73L =1
YT, P By DA faos BIERLL, a-u K

LR & OFC K o TIRBE A INE L, FIHHEE & ik fa-0 I
B X CEMEELETR 5. BERWciER 2. 3R T kS,
Heits Aa—o KBERBEIL XS5 K EZNEN 0 Al A TR A - &
WD Aa—w, KO, KA, KC%%4:3 2, & Na—v Kot bi
fc@f}.‘ H% SLy, SLy, SLs, SLy &L, FIHEBEESHHE fa—u IC

BT 3 k5 iC, HHEEHTO Ju—+ NERER J-o Gl =E &
J’HL*Can)o

2.2 # B’

C O, BEEE vazs €T30, BIMEREE R T
EELFA—OBEEE D3 ZFH LRI N3 EEHRERTH B,
Fie, HRFNDEREE T F LS, HEO/MELEHD Lol
BEHEREE Lz, K2 4 ccoBBOLENNE T,

3RFID 5 B, HIERICHEFN 24T 2/ e L,
FYo2RFI e UGEET 3, RN, R ZEEo
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RN th0 7 | A

De DS1
v i 28 e

i ' ng 2 Mo L
ne ! ! CHR2
100V 25 CHR3

_d

2.4 - HEBRMGTEZERZHR
Block diagram of three channel system with fail
detection circuits.

X 2.5 ATO #5F
ATO apparatus.

2.6 [REHAR

Control unit.

= 2.7

BIRREE N
Power source apparatus.

BEEGE R A B L CR—E2 Bl <R v, HERZE0 i,
EEPHEE L 2B, EERUV L2 2 RFOHED 5 b
—HHERE LCEL, 85 1 R5IREBe L<Oited s, &5
T, BEEAEE - CHA L T 2 RFILLEXHEI L 2 B A& vaTs il
Bickh 5,

T HiC, ERFNERAEH - WA - BERL YKL, 2EROM
N, BAKEIC BRI X 5> T 2 out of 321 bk,
HIAHEFERR R & b SIS 3 B,

Ll Lk~ 7 ATO RZEsEeLINc, TR T 5 v~ 2 Bak
TH 5 HEEHHEEBIRIIE F-DC Y, BT B R OB CIE
IhTns,

DC 100V Avzy BilA b ATO filfdsBRoE T HEC (i T3

1334

B/EL LT, 400Hz @ o8-a BSEEET MO “HERMK T2 ELX
nNTwa,

T LD, ®2.5 K2 7 RTENT, KRFEFEHE
FWEE I Tnw 5,

3.1 ZSERIERR

ZEWE, KL< ATC E50%EMRe, ATOEEDOR®
DEREZZEMFRL T ONE, 3. 113, ZEWOMEK Jow
2 M% =T,

ATC BH5%ERE, ZEH- BFRHCEE - e - 8%
FIBHR - OB ol S h T3,

ATO RIES%ERIE, B - B0 - HBMER - 1N
MERE L VBRI Tw5, ZERIE ATC E5%EHE ATO 8
BEZERLAIEHIN, 2E8HTIND LN TRE,

3.2 ZiSEpiBee

3.2. 1 ATC ffREE{ESRE

ATC HBEE S, PEEEE L CH LK% bR3, o
= 84%, 1,015 Hz A & 1,085 Hz oS0 6 T HHE5 b 2 B % i
HEbE THRHEERSOEHZHD T3, 2EkofEE
HEEESOMEIERI. L) THL,

(1) ZE|Eaz: 1,015~1,085 Hz icg$ 3 X 5 ik & h,
BEHEN A %ET 5. BTEBI—ERMK T3,

(2) HE#R: HWRFEEEE2ESBEROAZINCHET 30
T, fub-don DEEHROEZED TS,

(3) FHECENE: £3.1CRENA2EEOHSE ©%
b B EEET & OPEBA PR THWHEEZ L, f1 o fa

S o fe DESELTEREFNRY HF,

(4) ESHBE WEEERLELND f1, fo o, foDil

| i
| BURE s (5245150 A
%5128 G N

JATCH E%
S 4N D 2R

z |ATOH
340

] %3 %5

31 2EHJows ™
Block diagram of ATC and ATO signal receiver.

i

£ 3.1 HERHEERES L EFEHGE
Combination of source signals for ATC speed limit.
& % Ht Bl 120 110 100 90 80 70 60 45 25
BEWMRRE | fo, Fo | f2, f5 [f1. S5 [ Fo, oy, FalF1, Fo | Fa fo | Fafo | fr, fs
T  fi1 : 1,015Hz
Sf2 : 1,025Hz oP | 0A
f3 : 1,035Hz
Fi ¢ 1,065Hz /fa, S
Sfs ¢ 1,075 Hz
Sfs : 1,085Hz
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L 1
j ﬁ e
op 0D 5l

F—Fridk

332 5 HBHEIows ¥
Block diagram of signal discriminating circuit.
Herbh B HIREEREFER 3. LIcito THET 5,

RIS fo DB, PERBCb2 )14, 8% tovsy I
BUDANOERME AR S EE L, ADESHELL TS 18R]
B oESEREL, 1PDBRCHELWANIESEHEL THIIT3
X3l Tw3, Thbb, H 3. 2 k- CHEIGERO W
S o fe DRE“HY”, “AL” #RH|“1”, “0” czhth
R EE B, 17 “fo 1%, BeAH -t &ML CERIEEE My,
My, «weee M, xR ZThigdh, @BEEhd, AHND f1, fo
fo & My, My, oo , Mg & 53—80F 25 8 5 5% — LS
WL, A—Euiho 1B L Uk & B iCHiARENE ’5—
23 k5, FEARN—1 Ik a1 BRBOHIIRESL b3, ATC
HRRAE S &, My, My, - » Mg o4 2 B Z 0 EETHEST 3,

(5) HiHHEHR: EBFERA L © LHOHI Y- 5T
5 e WICEIIHEETTR 5,

3.2.2 ATOBREHIESZIER

IRCEIEF 2 7 D IR O L-1 1Kk - TR ICTRER 17
FIRY, —EEYE 27kHz) © ATO BRRILES & H Lk a5,
H TR OEELRRET S C L CIRELEMTH S T L 2
3, Fi, BHP2HETCHRE L-T 2RANEHE) ZETRBDT,
ATO B2 AP ET—HNICIHERIC R 3, T OMMEETAH
HABRML TELE Aa—y 2FIE L, HROMER TEHEIL Tw 28R
Bl REZ BT L, BEOEWEIE Aa—y 2 REEE B2 T EMRT
5,

i

Er

o
i

4.1 MRAEPHR

HRFIOBELRE, 4. 1 oXsicHKIhTns, ZEHT
B L 2 BB E B IR U, ATO BB fa—y 254:T 2, A

C HIBRE#EE &8 F fa—u & L, BUFHT - Ju-F B4 oo
2 DI 7 B HEEED 2 D GFF 4 KOHEIRE fa—-u 7 AT
OHY fa— L LTHHALTV3, TD Aa—u &, ATCEZHT
PR ZELT 3 &, FIEOEFEIOS L C—EOMEE T T35
& Na—y (KC' Ra-u) B THNEEDHEETTAS L, %@ﬁiéjfx‘\
DXS5CRb, BENEMICELT L, TRPRICLUESDOE
I kAT 5,

ATORBIERMCcRFIFEEEZ B ELTHl®ES 3 #1k Ao
wRET S, COBRERA 2 0RT, Py P i TEELS
FCOEEMIEER TR o T3 W,

WEREBTE LN 2 #EEE L, 1F ATO Aa~— & O HE%
BUEHBHER TR v, ATO fa—u 4ARICHT biv o iy

RARHERMA ZERE IC (L 7K BEhERERE - A% - B8 -

120km.h
et
PO EE /A —
ATORE/NF N . sz12
Zxa-o2 EEw bede S L2
FRILET —i= SL2
" SL1
"5 L

{24850
3km/ b

M4l BMEH Jows &

Block diagram of velocity band detecting arrangement.

45k

|
i
70k 45% ! L f“_"’."“i

4.2 ATOHE Aa~v
Velocity reference chart for ATO.

FHICFIHFEER D 2k, SeBEEHD OIEFIC SLy, SLy,
SLy & LThHHIT 3,

T, FIMOMIEE BT 570, FIHEBE 3km/h X b k¥
/b B FIEBEEE TR %,

ZEAHRO—BEE L CHiliEE e 0 2 & & ik, OB
LAEEH (ThHLEE SLy, - , SLy i LT FY,y, FYy, -
o FYy &5 3) WICHEHEERIEL { 5 EREFRE 20,
FHED FrwoNa—y FAERTIEHEOB L AT LR - TR
W Aa—u BEERVED, HRRME (WBER) TFzwr 5, CTO
R O AR, B ), HUEEHRARE L Bk ok Jowo FERIC
7o T 37, RIMET LS HRAeso—i2 #A L ClalEofi

gL %> Tnd,

4.2 BHE@PBO®

R, TCEMEE N E T3 TP AENAE
THEN TR, B OIHMEIKE 2 IMERREEIERE, KEFERER
FACTEHEERE b 28, HERYZALEEE T3,

FHETF L Lk Fovan FEHR4ERRE IC, MSD % HwT
w5,

AR X B EARBEOBERKDO LB Y TH S,

(1) ERE

(2) fmegmss

(3) BEEg AR - BEZEDAZE) oFEr 50w

(4) FiMAEE—7FET 12w ORNTES

(5) fReFDEH

(6) {FIEEME

5.1 ?%E%B#’EFE
FRFOMBEE, ®5 LiRT L5, ATCHMEK - AT
O il f%ﬁ RS - AT - AR bR
T3, FEE» LOBFBER S, SEEIL ATCES, A
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TC—ATO PRGN FFERSEBIC X > T, ATCHEDHZWEA

O FSREZEMA, EHOBECRFERMICNT 5, ZBilEH
Neoncix, WHKERORESD AR - SR E%g I
XoT, HEHEBIT Fo-F LTEITIBIC 2r—FRwo L, HE
T'Pilﬁa@ﬁiﬁﬁ HRE, Da—FRoy INEFER L 2L, FFIXER
EH B2 e

5.2 ATC§ IE[E]E@

ATCEEmIEECE, ATC HEREIC X3 Ju~-+HlEe, ¥HIJ
L=+ 23EE Ju—% 0 RESCHEERER - SORTEAHA TV 3,

HREERCERRET 2 AL 22 ®, HER I EmERE
Ao TIBD 0z (LB fTR BN D, Dx—Lb—D RTD—H 2
LTl 5 2 1c ANDI#%, 25 1 cz0EH{Exs, @5 3K
a1 6F o~ D—FlE RS, THATCE, MBOKEEELS, ¢ & 180°
DNIEZE RT3, B5. 2 Kt nwt IC~IC;  Fph—22%
BEL, 2o “H” i “L” Kk 2, ICHICH# “L” iKh b
&, AND [EEo 7 EHRIREC 2 ), L FRE“0" Ch 3,

AND #ge2 LT, 1IC & IC, TR FAETH 2%, ZOHE
I ICy o MITFic 4-Jo B2 T2 &, AN200nHhA I 5
Db OoFTANLEGTHET 20T, 221179k 1A D, 1C; & IC,,
IC; #BIn3hi, 1C, & IC, IC; AR #—Fy HEZ Lo vk
D, 2z u79b KA LRV,

5.3 ATO 5218

ATO SRR TR, WERA» L OWEHEES L, ZEBHILO
ATC EBIC X o TR 5. 4 R T X 5 Al o-roz 2EFHE Y
REREMCHA TR S,

ERIAY o> SR AE NG 1 T w3 a0 D KA Ra-
FTHER KO Ra~u THEZLND, JuFdo BRICT D C 5E%
TH#L T KB, KC fa-y %45 &, Bs, By ol S+
BHEINB, Wl Ju-F U &R UBIET B &, N7 57 JU
-+ OWEGAEERE A X 51, SL, oF#EHTB 27w D J
L—F E27YR 2 Re® TR S, NI Jwy B, ATC E5%
toHege TRy bRG,

EMEFELEEKECEA D, SESEZEL CENBRELRBES
SSZ A 17 Wbk, BEGIE o2 BEREET v-ruz 5

v THz bR,

(BREE)

P1A—
PAA

ZCA
BZA
ACA
A
TEMA

5.1 Fm# Jows ®

Block diagram of logic unit.

® 5.2 2ANDsEER AND [HEK
AND circuit for two alternate inputs.

1336

EMEMA L v-roz B Db 5, FIBEER 3km/bh DTk 2
L, B yswy RIEFIT 2 eBic, ¥AEIEBR OB 2T
37D By 2557 O Ju-+ 2ET S,

PR AT, Hi OGN L 2 5 2 TH LD BT tia
v BT, FIk Ju-t el Yoot Eh, FUBRRBIO B
BRBENS, Ak, TUHHRRE, FIKECEATSE 2T, B
AR SR CED) Aua 542 CHAREE BB 28-+ X85,

5.4 ANBEHHK

IC [B18% & SEpElH & D fumoz—2 BT,

(1) Feayod B (12 B

(2) LR 25

# 5.1 5.2 0EHE
Truth table of Fig. 5. 2.

CaseNo. | A 7 1 A H 2 Hi »
1 ¢ 8 é
2 ¢ L H
3 H [} H
4 H L H
5 P) é P)
6 L ¢ L
7 [} H L
8 L H L

#F 5.2 Ju-* e
Braking retardation.

zF v 7 R (xFs7) i (km/h/s)
Br 7 4.00
Bg 6 3.43
Bs 5 2.86
B. 4 2.28
B3 3 1.72
Ba 2 114
B; 1 0.57

|
A W_J—L
A28 [ :

i
i
Rk

'
t oh2,0 -
L (Case 2}

5.3 [5. 2D 316Fe—t O—f
Time chart of Fig. 5. 2.

c By (SL)\ B, ke -Br (SLJ \ B: Bi~B,:

u.| (SLa) g (SLs) Lo RATYT
KB —* g Kp-Le Be  Climit

c| (8L (SLe) Pasy
KA Bs Ka-Be Be

P (SL) |c (s | g
KO K022 Uy B

pl(sL) )P (SLo)

— P,C, B, P, C, B
(a) RIS (b) BT

5.4 ATO i o—ruz

ATO control logic sequence.
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DEREEHT D,

5.5 HiEml%

HEFERE & BRI 2 2w, IC [MBHIH 2 iE S 2 MM TH Y, o2
—t—> TEHINES & EHAS TR & KD 3, A, ATC iR
Hiy & SRR I o g FRIC, $HhiEi, Zofho iy ofiiEHic
BHER 5,

5.6 TEERHER

SEREBORKINC©H s EROWWERERL LHE LT, E
BOELHER 2 BT 28 a o, COHBTHE X By
THERES I, W LTEEL Cw» B IBERIC FY~FY, 0=
HBHThA TN, CoTHBRE MBI L PEAIR D,

6. EEHEE

HEEHEEE R, $vJud & LT ATC E83RT S, W

BREEA TN TR B,
(1) Ry
(2) $+Jdt

0~130km/h
OA, OP, 25, 45, 60, 70, 80,
90, 100, 110, 120km/h

(3) MEETHE +2.6km/h LIy
(4)  EEARRE R ~10~+50°C
(5)  EmBABIRIf &

(6) HIREHHEME 780 mm~ 860 mm¢

6. 1 HEFEHEEMAIY

Speed meter and cab-signal.

7. BIR KRB
7.1 # =
T, ATO MEOFTFHEICEN® WHT 23, W3
F1Y2210A-2 2 B TREK SN TWE, TD fui-2 RIHHEEY:
ROAHARIE L, —RACET J-az HRic k- TERELL, &
Bit 100V 2» 53558 100 V 400 Hz % %843 3,
7.2 A yoi—-5DOERE KUEEE

(1) ® X SIV-1C1B
(2) F K (AEAHE J-2z K
(3) M # M 4
(4) % #  AHEE DCI10V
M E  AC 100V
400 Hz
400 VA
(5) # B  AhEEzT: DC 70~110V
M NEEL® : AC 100V %5V
(DC 70~110Vic s
4% 150 VA~350 VA
ICZEFh XA & &)
A E M) 400 Hz 20 Hz
7.3 B

(1) Avh-a L0
FH & BTN 5 TW B auFut IC X » TR Z TR, 278

7.1 qup-gzizwt HIE
Static inverter unit,

SR o
DCIooV L i ACIO0Y
400Hz

AN — Ry b

B 7.2 Aquvf~g1zwtTows [H
Block diagram of static inverter unit.

D HAY28 ZLAI 4« 77 ST, EF 2 LTHICLEHRT 2 XRTG
FFN GEBE 1uA-2 FHEEMEKL Tw3, £ 1ui-a HRic
BATH Soa IREIC K - TESANHA vro oy O 1204 &
AN % BRI ICE L Chsh LT w3,

(2) EEEME

01F BIRGROFIRHWE T, KE(LT 522D +5022a FEE
B TH D,

(3) FEEED (o1t T

Lo EMERIFL 2 RIBRHRT, BELERC > TIEIND
FRHEECTIEIET %,

(4) BH@EMH

HLY22 O~ ICHEER ALr 25237, FHERORIENE
ELThDb 1ui-2 2BHT 200K TH 5,

(5) F-z2

HWHBEL Y1u2g IC X o THMEMAHEL, ADBRECA TS
EF2HEBTH 3,

(6) FARAGI B

F-2z D 41928 IG5 L 3 MAHMTHEE S % K3 5 mBT
H3, TOMRMEMRIC X > T—RKMOBEREEZ EtL, ZKE
IC—E OXRIERF LN B,

(7) {ReEal

[HBHC BRI AN B &, J-Ea-ATU-h BIEL TT A LhiC
Bl#EL «Wi3 2. J-ta-dIL-niE vtwr FRFICT DR
HMOBERICD 5,

7.4 & R
(1) ANHEBEZD S L CAWERICH LT, WAIEERE
BTN Tw3B,

RARHZCREIA ZH AL 1C 1L FIs BEEIRSER - Nk - BRI - &7 1337



Wers oPES
(B4)  (po B4) (137 (B7)_(B4)
_———-————/—.
.——-—‘—'——'—_/\W/
-3
U
KCrx% — >
R
\
\'w
X 8.1 E{rEEI-ETT tvndss Oscillogram of automatic stop control.
(2) DCHIOBELEBHCHPD LT, —ED L E)BHNZ EHEAIETY, Ju-+F2Eonic KC Ag—y B CTHALK

FEFTHC ENRTED,

(3) PETH3,
(4) ZREhEREN,

8. HEREXR

A1 46 48 8 A IC HEEZOBRICRER I S0, BREERT
SENEE - RERHERRT B 2 D IR RER R E T T N e,

z0th, BIERACERLRBIEREhTEY, C TR
BEAGERIC DO W BICER 5, FEETCO wT’, KT
EFEBROT, 0EREOLDOD 3uh-J DRBRIHETER
B, 26-2 BREFREZRL, FERSCBE LT FEEERR & 13
FFEBETH o ko

EEBEELHECDWTY, BEWREEC STl 5o 25
% e lE, £50cm DEIFEENE LN,

E 8. 1~8. 4 [cEMBEIEHIH O RBERE R T. B 8. 1125
ESEARBO tundss, B 8. 2 koA ETHMRTS
%, 25 EBEAKLERME ® 515 #ED 264m XY SmERLT
3ldm L, WMEATEMD fa-u KHIEFT 3 L5kCLT, K
AR S—F IGEOBNIC X 32 PR L Tnhd, TOER,

30

BT

—31. 1’70
(m)
8.2 @A IRETTIR (ASEETO

Running test result of automatic stop control
(Motohasunuma station).

1338

Su—% BWET 3 2 & X2 EIEOKIER TS AL, HER
& T 45 ERMEARMCORELREE : F U £50 cm OfF IR
R BN, H8. 3, 45E5HAKKEcoZEMEE LA
#c, FIHHEE G KB Ra—y BT 5 X 5 il & h, FEH ki
TR BER G o,

8. 4 IfFILMIED tabI5s BRT o WILHEI 225 em ek L

P51
~74.72

40,

30

Ps2
19.7m

(km,"h)

10

‘ 1 . i L f L :

—76 60 ~50 40 —30 —~20 —10 0 +10
(m)
8.3 EMEEEETMR GEHEERD
Running test result of automatic stop control
(Shimurasakaue station).

A 130~32kn/h
A 17~18knvh

DATE ([)
3

lexz max 53
I L e 1 !
—-100 —75 =50 —25 0 25 50 7% 100

FLEE (em)
X 8.4 % fi & % 1k ¥

Stop error distribution of automatic stop control.
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T 729, £50cm kLT 98 Y DMELCHREL Tnd,
2.9 ¢ T U

Ll b, #EREEEERE s T, ICL - F4osn 1L - Z2EAL
< Jowo it - BDEB SO A-F Hilie, BDfiEoREECh
% vt I & RESHE L e BEEEEE DWW CREMN L 7.

COEROHENE - BBIC L Y, EHOMBPITEREBLCLE
Wil TE ke LdL, adicE, HEESLORFCIEIIERD
PEHERIIEE B O R—B2, RO vaws ERFIC D THED L
TEEAD B T &AL 2,

C DRV DOBRVEERIC X » CEEtEfe AT gl T h
DT, CTCHLNERER, SHIEENZTH A SFHEY
TEEHEOBE -2 & LTOERAINITHH 5 L2 lET 5,

e, COIEBEORE - Gie - HR b ), MBETHEEr»
Fe e M EHSHE Db e 2, EOMBOBIRAR ICHEE S M

HERA R A ZH R4 IC L7 B ERSEE - ik - BRI - T

ELTHOTHS, ;

AE, CORVOEECE T, ZEBEEH)SZM 0w
SEC X o> TlEX N b 0%, Hofmo—ie LTRD FL
W T EMFET B,

& 3 X B

(1) #4H, -LRGE: 5 RghEcET 5 31877102 FIll oo
Kons TR P39~47 (15 43)

(2) BRE, &7, F: FisEufiEmsEaEgo 1IC 6, =2
il 43, No. 9 (A 44)

(3) AR &F, A4 BfosE LHYEEEE, ZERBEH,
45, No. 4 (Hg 46)

(4) dem, <5 BE, (L 5 ABLEEEE, Z2ERRE,
41, No. 2 (FB42)
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Plasma-Arc Welders for Coil Build-up Lines
of Stainless Steel

Toshio YAMAMOTO » Wataru SHIMADA - Kazumichi MACHIDA
Toshihiko BABA - Akimichi TAKEDA

Manufacturing Development Laboratory

ltami Works

A plasma-arc welding process has a merit of enabling a square-butt joint of thin plates or medium ones to be joined by one side
one pass welding owing to its high density energy. It draws attention of the welding industry of its adaptability to automatic and high
speed operation. Mitsubishi has conducted basic experiments in welding of stainless steel plates of various thicknesses by this process.
As a result, it has been proved that satisfactory welding joints are available through the elevation of dimentional accuracy of the
jointing ; then the Company has worked out plasma-arc welders for coil build-up line of stainless steel. This is a report on the outlines

of the plasma-arc welder self-containing of a shearing device.

WA, B0 EERD XE L, k& 2 FEBMERD X5 T,
TEHER AN EF O B o T B HD DA v, EHHTIC
BIF2WF9EE LT, BEDE T 5 1414~ BEOEC-RIEEZES
ZDOPYE, BLTTNWEF/T B LICE - THABEDO BT - &
HET B 2R IS EA N CE b, BT E—n IBEEE - S3dvr
-0 WERER SRS ED b hTtn B,

bbb, Bk J5407—0 IR OISITIR 2 b T ¥ 22,
27wz #i CBL (Coil Build-up Line) ics 4} 258 LT, 19E
BRSO A H— B aEETH 5 L O AN D, Ss5dor-0 HE

Yove 3
PRSI LK E AR D e b3 T & BB AIC Lie FRICS & . —
DE, COkUVCBL ] 354070 A RIKL DT, Fofl %ﬁ y @

Be LN T 5,

B 2.1 CBLicHU3 2byws 0L
Joining of strips in coil build-up line.

A

TAvg O

X 2.2 FiE =) OFHEK

Schematic diagram of strip mill.

2. BEFROEE

2.1 RFrLR§PCBL mHE

SHIOMETEIC BT, HEERER L0 72 5 IC 80D © & 228 o3 ﬁ 8 85 %8
VRSO MG EATR X5 4, CBLIGHIIGAZILS 2 1o DI & > : 7 f 7‘?77}]
AHRTS 20T, BEHLORDICHE 21 w3 BEZES LA TR T ;_: % J % i? ' 1
Bhbhve Thbb, B2 LICRTLSIC, 2hysd & 2bysT B A 1 ) [
FERLTAER LW ICT BT &, BV 2bywd Ol Rl ’ ;" 7 "

i Y-Sty LTSI TR EENET 5 C L9 CBL 0 HIYT K 2.3 CBL o {f 5k X
Y, HiFEBAMTERCE - CHRNAIEEL ZTT 252D, % Schematic diagram of coil build-up line.

HEELETRIC Y 258 % ) BFLET 3 20 ICiTADILE b DT BIC 253y O JwFe THIE X URIRO B RIEHAIRE S h

H3, ThHbL, BHELOWTE, 2. 2 DIFFE 3L HIHMICR
FT XK, yi-udL G 2 K wClE, HERD gy & G =
L AED 2b)wT GEERT &, COWHD 2bysT EHAD
RUELOREZTRETITH Y, Rk U-42tyss PREAL
T, BEZTHHLERANEDDOTH B,

2T DESEICOWTE, ®2. 3 o CBL #%EIcHT X
S50, RAADY—L LD HIEIE 2tywTd I, IFAEERCES
Th, DED 27-yzy D E-FF510d THREE C-F 25Bhzk I, X

e, Udq5 THEWMON, TOBICHEM S1o B ST~
YiAEh2, co k52 CBLofkrbbas X5, CBL k¥
WO R VR AEIEETH Y, T LCoEWER
fhis X UEBEORBERAEIR ST \n B, BTE, Sy THEORR
ChoTwad 2hyws 1, SUS27-SUS24.SS41 ¢, #EE 2.0
mm~8.0mm o ZHH G DHUFTH 2,

2.2 CBLcH 2 BHOEKERIES

Fiko koic, BETEGCBL ctsl 3R BEATETH D

1340 * MEBHAITIREI (TR FF LEEHRDIEDE = Gy
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25, 51u DR L, BEFFCERINWIEBEHE LTTROD DA
BFohs,

(1) =EREETHBCL,

(2) HEWHECBLO suyz1twh KIRA 2RFOMELRHL,
D, U5 IKEREIY S 2 BEoMTREET T &,

(3) WEHERBNTE, B XUEREEHT 20 Bl
MmN T &,

(4) BEMLATRETH BT L,

(5) BEEC-FoRBEEIP,IwTe,
V4 DBEEERRITIC L,

(6) HEVEEPICERT ZHMBLE L, MEBRORIRL %
BICfTA S T EBTED T &,

(7) szudazt BEWC &,

c o k5 AaERICHT 5 CBL foEEk e L, f65%, 20 mm
~3.0 mm £ o @i ¢ 1k TIG (Tungsten Inert Gas) ##5, 3.0 mm
~8.0 mm DO E X CER T MIG (Metal Inert Gas) iA#E
BHALITEZR, ThbOHELCDTETID & 5 AMEA
EH 5,

(1) HWECEUT, BRmT, - B E ) oFisngc
H5,

(2) AEREREL, EHEHEME & i BEIEERERE v,

(3) AEEME:IVEYTEOEREFRT Ly, B5hk
23T 5,

(4) HEBPEROENEL L, o, BHECTRBERINAE

Tabb, t-fi51

v,
(5) HEBFKEVLD, U-F BRBEOMRLEVEEXEEECS 5,

(6) Wz Lge 35580 E 0w,

(7) EEREEEFEL STV,

LREERER I LT Isdor—o BV 3 &, KETKD<3 X
510, BERIMTH 2wk -+ B &% & 208M5A L, FE—E
BERAFETH 5 5 2, 7~0 D 14)F- FEFE O T, S5EEER
DIFDEEL, L2DBEEPTLINER EDLZ L DFEED 5,

2.3 FOSRRT~IBEEADREEEE

Tsder—0 BHELE, EERBIE Hwbh T E & TIG 8 7-

L, 20 1At~ BEEED S T Lk o THEBEOEM -
HHERILE ML b0 TH B,

P2 1, HAZHEHML TS L 7—o BEORRMF B/ RIC
EE®B LS LT, TOEHBE/NECTE X ICBEET BN
Y, TOXSIHFESHIC X > T 7—0 BEHT 2% 2
H%)E (Thermal Pinch Effect) &M%, T O4MEE 7—0 @ 12

W i

/“/ = FAA

i

E S AN

V- BEETEDLIFEE L TCELOTHEYTH S, TH5LT 140
F- BEEED bR 70 &, WH, I5do7-0 EFFER TV 523,
HIC L T 70 HEEMTAKRE S - TEY, 7-ofCET
kO BHE A, TIG B 7—0 @ Th & LN TIFICEH L -
T Z)(l\)0

I5Re7-0 13, #WE, B2 4cntksaseky, FE
A & IsAeia T ko T -0 FHRLTELNDEA, TOX
5 & J3dvr-0 R EBBRCHT 2 2ot Hic )Xy #H<T
BEREESAEONEOLTHERTSTHY, BMFCES X TT
NAERFINZ T EBLETHE, COXIABANDL VAL D
K- shHE, Az oA ICEEx o TEAR I TRE, 2O X
51, TEHE—EHATEIC 70 B s 5 HR & BB (Transferred
type) ¢FT 3, TOERIC 7-o & EE—IR AL BicHERL T,
DAL DT B EE Az IR E L T 3 3FEfTE (Non-trans-
ferred type) 3 H 52, —RBHERBECS~TRIHEZBHAL Tw»
0, KmINAME AL KT Iodetiz & LTR, BHE, i
Ju #Hv, v-LFfz2 & LTH, B 2500z ik E0BE IR,
WH, Pudu 2 Fudu KB OAERRBALZ iz T 3,

T X5k IsAer-o ik, M2.51CH3 X5, TIGHEE 72
& HARTERT 13- BEAE R, Coftcii, I51e7-2
ICB\WTH, F5dz82 fids L CERINAIC & 3 PRSI LA i 3kD
wT, K&Z 7o HENRRAET 25, oyl J5Xo7-
I BBV TebW B $-ih- DBRICEL TN D, ThDD,
1.5 mm~20mm B oiREM cx L TR % TR L, K
2.6 13 Xk 5ic, BHBERMLOREIC 7o HE1C & - TRGE
—-1) DY, FORFEL T, Iy FEEMICHEH I THA
BT 500, Jsior-—o EREMNRGO F-h-L ERETH B, TO
TR, EHEE TR -CAR L 2 4R, Jode fEolE b o
FHEER B CTHRIFICEN, (b)DX 5 K FEk X U EO M Ic /AR
HEBKL, HhhbFE - BOWHEHT r-v 2 FEARHCHELE T2 TE
Br D30 L URBICES, TOLESICLT F-i-1 EF 58
K% F-ih-) TEEAEH (Key-hole Action) &L, ZOVEHZS 5
MHTE, bFh 200 A BEOEFRECT 10mm (3 X OEKE, I
WEAETHE~—EEET 2 C e XA O TH 5, TOBE, B
Frdgik TIG A0S F L A Y, F-it-1L WEEOHREHFICD 545
TiEd->TEKIN, Lird r-o HERE#E XU Jodo Kb,
Foib- PEER T 200, ABUTEURE L TREIhTw3
TEiHhD,

DX 5 REREEZ BRI CFIHL <,

BUFB I - 2185

7= EE CK)
10,000~
14,000
s 14,000~
O 18,000
18,000~
24,600
24,0001

i s

2.4 Fsdor-u OFAHA
Method of formation of plasma-arc.

A7vL2 1 CBL | Jsidor-o s - 1A - B - BTH - B -

DRI O Ll
Comparison of temperature distribution
between TIG-arc and plasma-arc,

®H

P R N g TICE®B7 ~7 | TSATT7 —7
' Fih D 200A | T © 200A (wre -+ > >
@ @) o b o o N
\ # 2.5 TIG 58 7-0 & T5A97~0 2.6 3977 F-ih-n B HEO

o
Mechanism of key-hole process in
plasma-arc welding.
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TiE L 200A
/ANAZE D 3mmé

TERTHA LTI
6l RE 1 sus 2y

TZ XY H AERE ([ /min)

I i i i i
0 100 200 300 400 500 600

SRIERE (mm/min)

2.7 35d97-0 $-hi- ) BIAEED AT RESIT K
Weldable condition range of key-hole process in
plasma-arc welding.

-
L

Fofe — FnRm@ED
Wyite— k9%

® 2.8 7—0 BHICED 3BBEBONIO 502

Balance of force in molten metal.
oI, RER - BRIERPLETD ), cofifx ¥R
TRRELOETE LR, J5ior-0 OEHE XUBRBEE DR
PIC TSRA2HA Pk & TAHEHIE & BT bl b, 2. 7 1k, HHE
BLU AV BE—E L LT, BEWRER Jo5Ao02 Hil & B
LOBERERD DO TH D, MPOFHGE TR ENEES,
AREA SR TH B,

I5297—0 F-h-1 BRI BN TR, F-fi-L BIFRIC 3= T3
RUL 72825, #-mh-) OWfEEZ Kb > CRFicEbh, ERihE
BT 2, CoXk5%h E-FBEERcs TRk, BRbOEY
HOHND Asuz BIRD X5 KiFREns, Tabb, +fi-L %
OEMERIE, 2. 8 RT X5, ToAREREELYOEN F,
&, EBHARNEHTS 7o #i1 Fa & %, BEOEMES Fs 28
HACREL, LEAFENTED, FREROENF, 3, F,=
peg-tp: PRIGBOTE, g: BNIHEE, ¢: W8 TH55h
b, WEAHL &S e, BNREDT 570, BRI ZE CHER
b0 3TOBHRK, Fsz=F+Fa 2 K5 TR L 2C,
2.7 D X5k #-h-n IBESHRE, EEAlcAKCEikERE D
TRAVREELOND, LiAL, HERFFHRO $-h—1 BETHE,
BRESRELYVSD LI RELS AD L, Ft-1 O -
THACBE L C X FREERD Iy PEEHCA Y, AL
2 (28) FO & BRMWNICR I L 2 RHHE E~F ICh->% b, B
B2k Thh LCREABRERRBEEONEL A D,

—7, BERD F-fi-L CBNTRE, F-t—L 2BET2AHDIC 7
— o #HNERELLATREADLT, SOLCAREBOENF, bk
FnDT, Fs=F,+F4 A 32XOBRZHE L CHAREREZ 28
HERES 2 e wiclE, BMOBERNE Wa 2 /M &< L CEMIRT Fs Ic
XBFINOFTHORERELLTILERS S, Thbb, EHELD
AL LT, F-t-p 2595 2 T 31 5 ARG ol #ic
+ED LD,
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% 2.1 FEMTEICED 3 FBARTED
Comparison of characteristics of weldment in some
welding processes.

i ] mme PENL eSS
wie RES i TR U Y
" ot " OFE X
FoXTT TTIET
b e |15~ . " ¢ .
—r e BT RS eem | w (me | T A B
— A yaE
IR
0.6~ . T g
S | MM | [Ee T wekl B
TIG %
o AR
30mm<| F8 | eem | A B | cusTe| X i
¢ = F
H A
- HET 4
H
MIG ¥ ik 1 3.0 mm= | #1% #H H o dn | - HhTL K =
¢ e F
WA

I5497-0 Tl BEER, BlECGRSZHHEA b RICE D
REC FEs XOCTRZED 2% 00, HE L5mm~10mm $ DR
WHlHICh e - C, I TBREEHTFO R E—EE AR T
b

g2 1k, Jstor—o gk, TIG fiEdis X U MIG Bl
EHERIHCET 2BETHRLCE LD, COERLDRD &
54T, Jsdvr—o EEEEG, HLEE X UBEBRICOWT, o
BEEL Y FIhTws,

3. FSRTT —SEREENRT L LRF~OBHAER

2 BT e 510 B 2HLEEW O SEAS-E 0TI L,
TREEERRIC X o T2 O L RET - TERRL 7o

3.1 HESIUHRRECHT 3 EERG0RE

CBL It 5\~ CIABEOR & IC A 5 &, SUS27 - SUS 24 - S541
THHH, QRO XS, F—fi-) EOWRICAE ZIREN, Thb
wEhoHEHCEWTYh, WE L5 mm~10mm BETHHC &%
IRPEERRIC X o CHERR Lz, B 3. 1 (a)» LUK 3. 1 (b)ic, #f
B CRE LT WRER -1 &, BEREAETHRELPTWE
b - OWEO—fl%ERT. LaL, CBL &l 3 @iEET
H 2 2mm~8mm DFIFFCH, FREWRERMARMRIAL, REAR
AR LN, B 3. 1 (o) KEEREHESEMA X 5 SUS27, 8mm
B DRI % 7R T,

REWAE M OME, WEICT 2 HEAESEEOME & 3. 1
LAY

3.2 RE0ZEA4 3#FoigEEoRkst

2E TR k51K, CBL tHWwTh, 2twT ORiRIC )-52
MwT BEEET ILERD DX, Yy-FakyyT ORER, —M 2
Fwd DL L DA, Co kS RBELIBE L CREEFO
MR BET L o

I5397~0 Db DK E W 7o {ENIE, Fko X5k, F32
270 ARG O F—h—) BEKIC X » CEROEH—EEE T 1
BT B30 TH BN, TWEHFORBECEL T, 70 ICHM
ExbabT e EEARELTRET, cokdic, HrmERM
DM 7~ 1, TIGHEW 7—0 & IS TRRIK E ML LI <,
¥ 3. 2 1R X5 e, BEE#TIcE~Td TIGHEE 70 @

SIERALH - Vol. 46 + No, 11 - 1972




(a) oA U1 S8 (h) HHEoOE#EDL ¢ (¢) FIEGMHNC X 5 AHRET T

(SUS 27, ¥i1E 1.2 mm)
3.1 FHEKRIE 7oL SO BEER
& 3.1 fREW aFuL Mo BILEBESH

Optimum welding condition of stainless steel plates.

wor o | RO L E T R
5US 27, 8.0mm 200 41 2.0 7.0 390
SUS %7, 6.0 mm 260 40 17 6.6 720
SUS 27, 3.0mm 210 38 0.9 55 1,170
SUS 27, 2.0mm 120 29 07 | 40 1,300
SUS 24, 6.0mm 230 4 1.8 5.5 400
SUS 24, 4.0 mum 200 37 1.6 55 615
SUS 24, 20mm 130 30 0.9 4.0 600

) XAt 24 mme, I X wHR 1 Ar, v~ ViR Ards S He
§ §

(a) TIGE3ET — 7 (W THIXIT =2

3.2 BEWEHFIET 5 7-0 B
o Lhi

Comparison of arc shape between TIG- (a) FURERBHETONE
(SUS 27, 3mm E~ 6 mm [E)

arc and plasma-arc.

L5AhP-0Dhik hBERN,

Dk S AEFIEE CCCHEEERICK 5> THEERL 2o RERTI,
e LT SUS2T 2 v, SHETFICH L cfbE ¢ 2 W12
BHEOBIC LT, 3. 21, HEOURSEN L REW2FRE
HEF O IEIEEER)Y % 7R3, SR ICK 3 B T, B -
RO EhORREMTEREIC ST 2 BEEEEEO TS, &
RS OHIREML D SHYTH 5, b~-F Db WIER, FiR
BRI O & FRE, BIRMLCRET 208w, F-F-1
e ERCT RV o ESO L, 1/2 2 CTthoTe, THE,
PR E DD CRE GEICH, MRNOBARI VX »ZDIC,
IR & [ I TR X T, ZeE iR 2 MER T 5 C L i
A7 TH5bH, B3 3(a)lF, SUS27, 3mm B~ 6mm EDE
PR OWINI% R T,

3.3 EEOHRFOREMRORT

CBLiLsHWT, y-siabtywdtFe LT, i SS41 ¥, 25v
L2 SR OFEH A 2 VB C 5 TEREEHERRY, ZDX
5 AMGERIEEL T, SS41-SUS27, SS41—SUS 24 BfEH
BOBEERTI TRk, MEICk>THAS, GRhofsgs E
BRA D0, BBMEOMFETR, BEL -1 BEB XTE
Bith DHERE L T8 L s L W& S e s, ERIC & 2 BRE R,

25uL2 8 CBL [ JsA-p-2 rEEE - 104 - B - 010 - B - RE

(SUS 27, #¥JE 10.0 mm)

(SUS 27, #JE 8.0 mm)

Some examples of bead of stainless steel.

& 3.2 SUS27 Mo RFEHBUEMH G icd- 2B B8REH
Optimum welding conditions of stainless steels of
different thickness.

W oa v B i FF I

mm mm/min s
10.0~6.0 380 Mt

6.0~5.0 500 W it 2 180 A

: : w0 i JE 39V
6.0~4.0

v X~ A 1 21/min Ar

.0~3.0 670

6.0~3 S e KA 2 A5 25Hz
30~30 750 Jox o 8 2.V mmé
4,0~2.0 825

(b) FRHE - RESEEEFOME
(SS 41, 3.2mm E~SUS 27, 6 mm &)

, 3.3 SHEEEETOMNME
Cross sections of beads of various materials.
RIFREHERPELE L TE LN,

T bic, WEOSE S BEEMBEEROEBEIC D= T BRI L 7.
FEREF e O BAR B o BB S W, R0 k5K, BEhRD
IR SR ER W LD TR D iIcE B L kT, R
LA T E 22, TEMA SS4 Hoh, EReEOHR
LA HUIWERIE GBEL), D5 WIER (SUS#) oiASRREIIC
BT ed, B L WIEEEEEHE D 2o EEM (SUS
) cFe b, Thbb, #-t-1 % SUS flicgak L, SS4l
HMEYCHENKER 7-0 WHEEHEER AL SCLT, B
MozsE{te™y, 3.3 (a) iRt ki, RIFREEHERE
HECERTER, 3.3, FBEMEOBREETORENIC
W3 2 MEHEHEENT T,

3.4 BHOBRERRICHT 5 EEEDORE

CBL ic 4 % 2byw? OW s X CEEOCBBTLICERL, #Fo
RIUEHER O 72 o CER 3 h 2 BEOERIEEES KURELCD»T
B, BEBRED LD OEBEREIC L, ZTOMREENT
&, RDEBYHYTD S,

(a) oy OIFEICKERLZNERRT L
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3.3 BUHIHR - BLBRE T O IR A A
Optimum welding conditions of dissimilar metals of
different thickness.

I Homs e |

Vs S N T T A .
mn A : (4 v B P # S ? ko) = xﬁﬁr&%}
m i | | _I'min | lmin MMM
SUS 27, 6.0mm B~
SS 41, 4.5mm i 235 42 1.5 6.2 520
SUS 27, 6.0mm B~
SS41, 3.2mm % 220 40 1.8 6.2 670
SUS 24, 4.0mm i~
SS41, 3.2mm i 180 39 1.4 6.4 620

W, xafE 24 mme, FIX~HRX:Ar, ¥ — FH 2 : Ar

M3.4(a) Kl L3AKERENE., BHEGBRIEOREDN
WAy, rusdhol 25875,

(b) o7 UNTHOEBMER RIS LTl Y, WM E S50k
F OFETRP— L T BT &

TR L M IR 1T 5 A DI, TR D
B E T, 20RO WEA—FBIRENT AT IEL b A
o SHICE, IREERARE PP IS X ENE LW T, K
LWIROFRIFAGE, B E-FE0 12, FAbbH 0.7 mm Bl

(e) HHUWHPIKEAMITE, 2B NETEEAR AL
T

3.4 (b)) KFRT LS, WBRAKEEEHMIT E21H 22, K
IC 78 ot PFEUT B, REETHOEREEAE AT XA RRER
REFTHD, £/, HI3.4(c)DXdABEARELET S L,
35 KRB, HRERTBETH THHTL LTRRRT
B, & ICMIFICH LT, BAR WAL & IChk > THETL %
EAN

(d) BHBED 757 In+Hcdsce

9507 NHBEBR LT3 &, B CHEERC X 2 BB
DOFTHDeRIC, EEEWTFICHTELECAD, FER A
IR ORBUES bEGH L2 VT2 21D 3,

3.5 E~-FRBETY5Hy  ORIE, & LUHRHORRLIE

[zDnT
I5E97-0 BRI X > THB LI B O-F 11, B—Hcd <h,

N — — s —

() 7YWRIC L BICHA (byZEA¢ M7 ()RBLEEN

3.4 TELEMTEEEH

Examples of unsuitable setting of plates.

3.5 EEABBEWAD - ABSO
a2 e ]

Cross section of weld bead under mis-

matching of plates.
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(a) F—F A%

LR R BEGRIHC L, BRI O SR & A Y T
DD, ERBWUE-FRES XX, WEEE N I1E EBIFELEL T 05
mm BHETHY, EE-FIED L5mm L N EwoT, RET D
DILSEEFRE DAV, Ak, BERESEL TR B ICIE:
THLELDHBZEE-F O Fushob &, HE-F OBKARREE,
W TR E T 5 0C, BERICHRET IR 2,

57070 HHER TR, SBRTRIC X 2 MR T O BERR IR
3R TER, BERACET REIE, F3ie7—0 % 5k
LThb, F-fi-L B EILE ET b—F ZEIEL TEL 2DICHE
ETBI0THY, FGTOENE, K TORAROBERD %
DICHEELRRC AP0 EBBDTH S, F3.6(a) LS
3. 6 (b) IKRT IO RIGZ, sAL OHLARB ¥ 5 LRI
2D ECHTHIML, FRC b—5 Bifff7 &, RUBH-CEAmL
ZEFEVET DL WS HRCB T, BICTEK X 91 B
DHATH D, CO XS HBIRO XL, TIREIEE LT E, P
HIEFPWTEEENED 2, Lal, L0 L ZnCi,
WHERRE Y, FEE5am BRI P52 ERNTELN, ©
DL, JwFe I X > THET 208 R D 5,

b FSR=T - BEROERS LU

BECIRS AP D LI LT, 25002 8 CBL | 35
o7 NS WL o ZOWKE LU, D¥DE B
TH 3,

4.1 ¥ B

4. 10k, WHFIAT 43 FICseik & &7 CBL JH Ssdo7—o il
BWoNETH 2, KT 2w ORI B X BT 20007 O
OIS 2 o7 #5r &, Jodv BMEER TR S IREEES R D - oK
T, TIEOMEERIY TETWD,

(1) Jsdor—o R

(2) #gheak

(3) WE Ao-12zwh

(4) w4z iR

(5) zoftofRERE

4.2 BHafi

(1) B

(a) o & SUS 27, SUS24, SS41
(b) | = 2.3 mm~8.0 mm

(c¢) W & 914 mm~1,600 mm

(2) LMiEEss 60,000 kg

(3) Ay 100 mm/min~1,000 mm/min

(b) E—F #

3. 6 fHFoRmickd 5 EEXNE
Weld defects at plate edges.
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(4) BEER  50,000ke

(5) WEHEE HmIHSERER (Efk 3004)

(6) HHEr+—F  U-5T GER 300A)

4.3 SR

4.3.1 F5SR=T—2NEH

IR ZE 2 4. 2 1WGRT. AERRELEE & LT
TIIETTRIE 80 V oI TR AT B SRS & G L
Twnb, ABERER, @570 % T 300 A OARTH 5, Jvha-LD
WU IR A R, A2 B X U BRI o8, %
DA E TN T3,

4.3.2 K&
TR 7 X 5 I, Isder—o iR HETTIR S A,
TREEMT I LM A ) ORSEATIDR S b, AR,
4.3 OEFEENTBICGRT X 51K, 2Eu-2 BICHY T b

4.1 JFsdor—u HbEERsE MCTHENT RS fplws BWETFICE->TEY, CTO +pUwd i
Appearance of plasma-arc welder.
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4.4 E-Fis1us. 05
Appearance of bead grinder.
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Appearance of notcher,
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