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Electro-Optical Distance Measuring Instrument
A electro-optical distance measuring instrument is a new type surveying instrument produced for the first time on
sale as an apparatus provided with two functions of distance measurement and angle measurement as a result of joint
efforts made by NIPPON KOGAKU K. K. and Mitsubishi Electric Corp. Distance measurement ; The transmitted
light beam is directed onto a retro-reflector positioned at a point to which the measurement is to be made. The
reflected light beam from the retro-reflector returns to the instrument and phase relationship between the transmitted
and reflected light beam are compared by electrical circuits and converted into a direct readout of distance. Only a
few seconds are required to measure any distance from 10m to 1000 m with an accuracy of =+ 1cm.
The device has a wide field of application. If the place permits the passing of light, it is able to operate hetween
the building rows in the city or in underground pathes and any other topography. It can work even at night.
For the light source and the light detector, Mitsubishi light emitting diodes and avaranche photo diodes are used
respectively.
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Development of 500 kV Gas Insulated Switchgear
and Its Application

Kansai Electric Power Co., Inc. Kiyoji Morii » Yoshio Yamashita - Yoshinobu Harumoto
Mitsubishi Electric Corp., Itami Works  Tsunero Ushio « Shoji Morioka » Shoichi Inamura

GIS (gas insulated switchgear) to operate at voltages up to 275K is on the stage of complete development, while joint studies have
been made by Kansai Electric Power and Mitsubishi to open up a new field of GIS application to 500kV substations. As a result of
newly conducted basic research-unique to 500kV apparatus, and of overstressed service tests of prototype GIS consisting of full com-
ponent elements, and also a result of investigation on its application, it has been decided to employ hybrid GIS (H-GIS) to Inagawa

Substation which will start to operate as the first 500 kV installation. IHerein is explained the principal parts of Lhese studies.

R, FEHKERDDOTED S, 500KV o GIS 58K T

L A » & ! .
i, ARZLORERRLATRERD BV,

BHPETE ) (Bk) & Z2E I () & 1 Az A HE A (GIS) oy EIFR, bREOENREOHLIREHE KT 5 S00kV
&z, BORM L D IRPIFERTTA- TEZD, LObHFE W HE B BEICRY b3 Fifk e, CERcEREIns b Dl
L 5 BRI, RO 6 GG, ThRANL, BIRoKRIBLE, EEETHE IO A 2

(1) GISIHMAEND SFy Az, RS MBS O & ECTURTTHD
WFREZHIELTTAR S, Z T, 500kV GIS odlEprsecir, MREIER, ko

(2) FTRBIEENTYW»D SPy fiz L+ litss oMo i il WO, IR o [ERERES R R &Y, 500kV GIS i fli ] &

I AN e 1] 5 s DO T RCE GA RN LI MEL, R

(3) GIS il id ¥ 3 KRR & Bk CRUEMICHET 5, i BHEEZHE L CHE Az gdod &, BEBOBEAES

(4) GIS OFIEERE% B2k 20-LF T 1~ 24EMREEL < Bfihbiik, Tk, COMENEZDLOTHETNEIDTH ok
BEMEE LCOBALERET 5, o, S00kV GIS %M T 2 5O, B X U Lo fEiE

(5) MHEASGEEHALZIND L5 s1u + X U RABR LB ENAEDT, TTRHEELL,
fifiz #0352,

(6) 66/77kV 5EH D GIS DT & i) TIHRKICH BT C 2. SWOKVGIS =i 4 PR OB
GEEE 2.1 BXEAMEECHT ZEHDHR

1. Y kAP O—2 D BRTH B 77 kV GIS #i5xd, 66/77 WEBELAHERNE LD TH LMY, SFAx o B b Hif
kV~275kV GIS D5 & Wil & 1 X o THE X iz FEilfr i e Rjjy}lﬁ BT e, MRTHEINZCETHY, THICHMTLHE

BT TRBEIN TS,

P EMA SR I SFe 2 AL, EROEDH = -
SHATRIE T & () - 2 B b3 e CEREF Aok, M 2. 1
1 500kV GIS TEEFI T LT 2 EH A2 L[ U Skefem? g e ¥
5 EmERE, 0.59% oA () HEMBEE OEFRERLTY
%725, HRAREbRTw 3,

COEE, BERERE LT, SABOELDEZE L TEKE
fiz g o> 85 96 Ll o> TRALBUEIC AT 2 Mo OBMOmHE 75
Lcililice oTh 3

coX B, EmRodRmEEE 66/77kV GIS & 500kV GIS &
THET e, 10 ens 0T, COFEMMERELD &,
500 kV GIS Tl FICHRA & ha AR EE e, 66/77kV GIS
DENID BELTRETH Y, bhbhidd ka”}\# Rl oD it
FHENL IS % B o B0 MICEE L Feo

- T3 2 s
1.1 77KV 3000 A 3500 MVA 4o GIS 2.2 AMERETFEEERORE
77KV outdoor GIS 3,000 A 3,500 MVA ratings. T A IS I I, 500KV GIS 45 ATBIC 7

* BT CBR) o ZEETRER () GrHVERT (T 0 Z2 R (h) B iyeRT 1219



E

£

AN

=

=1

i

i

i

@

iﬁr_)

S 55 0.5um

j;' 58 Sum

er e D/lm

51

0.1 1 10 100 1000 10000
L, 4; ((']nz)

K21 ifb(l/\j)ﬁ‘%ﬂzu&i g OmFRE (3 kglem?.g)
Breakdown characteristics as a function of area
of electrode.

<
b
"_
&

- 1 N | e
HE 0.03 0.1 203 05 1 2 3 5 10

B22 ﬁﬁéﬂﬁiﬁwx ¥XC L BUAREEDIETR (1at)
Degradation of flashover levels as a function of size of
conducting particle.

b7enic, WHENCRFOHRLEHEL TRV v w5
THEZMBEKC A>T %,

B2 21c;rEnd g5 AW TRBROKRE XL, TAMBEKE
DAET & DBIFE FRAW « & 1o/ BECH L THRL 2. %
AL b 250 mg OEFEM, HDENIE02¢ 0 BEREPFoLR
A% 10 FAER LCE 2,

F#EC, EHAORERE LT 66/77kV, 500kV GIS It 2 Zh
BRI TWBIET» 23~ v, 30 CHlL AR 250
mg &, IMHOERAF#BALCE 2. 3KRENIEFCTHERL 2,
PR - 8 7oA BIECHA T 500KV o 284 1 R
B AuMA BEOBBROERL 225, o8, FAREEER
HELE G50kV/v3) k—FCREFL, T 1oz BEDORE L
L%,

DLEORBIERFPENT 2L, KOX5ChS,

(1) SFg iz AF O ERlE 4 B I 28 6 A MG TRITIC BT B R SIS

T Ao XY bHEAMEELEOBE X YEKKTH

(2) EEVECHAILTABRCTHINS, m,.ﬂ)ﬁ:}ﬂh v
ELESaC, BHABEEETIER30%, & 1oiua TlEi 15
%, RS WRICET 5 XY bR ABEITIMET T3,

(3)  WRMM-E 1oz BEEMBORIIZ, FHHMBO T
BIEA Ky WEIE) T, &H foiua BHofkfe mER cd
%o

1220

100 -ﬁ

5 (%)

mXPpew >

2.3 EEEEB O AMEERECKETHE( L kg/om?g)
Degradation of flashover levels as a functionof size of
conducting particle.

b — OS2 G & 135 Wi R &R o—D2 & LT,

LEBEEORER, Db boBRLAKAREEET 2T
H5,

T OFEEM b, HBRFNCILHI ARBARARTH D L &
Yic, GIS oRALric AHEL 72 HHER BETH L L v X
5,

2.3 KEMiEBHORR

500 kV GIS ¢ B3 < o KBERHERE D2 fHE 5. 21—
FHNCE o THTSH 500V oo b i, 66/77 kV Fo #4120 {0
BEXTHDhb, RTAHDRE— ALK HERIR O I - IHEIC
X 3 PRI ERIG NS0 #0 s D[R R 5 R b 8T B
2o [REIASEANC k- T LYy @ fwbs1o, HRIRE, ETAHD
F7 RES A S5 % RE TR ) il U C i3 B Bl & TEAT L 7o
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B - BERBRMER & Wic, T v 2R84 K3 5 FoRER
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R BEE B TR £ 8 € & R IRIET 2k, B
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£ 2.1 aR-% OWMHEE, A ) EREEER

Result of partial discharge and flashover test

of spacers.
5 o= | A= | ¥ 42
2.g = [ 50 % & A ¥ B oE %
kelem®g B B | Tyy "V A
+ —_ 1,028 16.6 (1.62)
Imp.
0 - — 912 27.2 (2.97)
AC 413 563 30 (5.30)
+ _ 1,720 71.3 (4.20)
Imp.
- — 1,670 79.3 (4.75)
1 + — 1,520 *2 ) —
SS
- — 1,310 44.4 (3.40)
AC — 925 30 (3.25)
+ 1,800 2,160 *#2 —
Imp.
e 1,800 — —
+ w— —
ss |
2.3 - - ] —
AC 840 - —
at at 100kV<0.2 pC at 413kV<0.5pC
fitid et 413<1 200 kV<0.2 pC 500 kV<0.5 pC
kV pC 300kV<0.2 pC 600 kV<2 pC

FHaRBuc v by o
* 2 Ty v v ITHAE A ()

S BRI - Vol. 47 - No. 12 - 1973




%3; 30001
k4 ///
R SR () rd
4
////
S
V
@ Tmp. ///
@\ // S)
. /y ;
2000 ////
///// Imp, (1X40ps)
4 A?SS(ZD@XZ&SO#S)/ -
=) 3 ad
o -
3 o
3 7
1000 '
/<AC< rms)
1 1 1
b 0 1 2 3
?? #AEH (kg/em*-g)

K 2.4 500kV zR—4 08 AR EREEE
Flashover test results for 500kV spacer.
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X 2. 6 500kV GIS JRifgin o i s B
Service test of insulators for 500 kV GIS.
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3.1 @RFFaaBho 500kV GIS Jota s
500kV prototype GIS under overstressed service tests.

10.7m

16m

& 3.2 500kV GIS 3@ S %5 & &0 5 3
500kV prototype GIS arrangement for overstressed
service tests.
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Ratings.
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3.3 BEFAABRO25Ta -0
Schedule of the service tests for prototype GIS.
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4.1 11/2CBEk # X o GIS it & #l
Schematic diagrams of arrangements for a one
and a half circuit breaker bus system.
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(2) H—GIS
B4.2 112CB & 8 F KX & B EEH W

Arrangements of different type of switchgear for
a one and a half circuit breaker bus system.
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4.3 @EEMIESCHEH &N 3 SO BERMTRIC X 3 ikt
Cost increasing characteristic for each equipment in
proportion to voltage (for mild poluted area).
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Total cost of each type of switchgear in relation

to land cost.
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Transient voltage at each point at the occurrence of
flashover on the nearest tower.

B, Mo LR e, GISElinEREe 2¥%45
iR &0 GIS BHOBFHFGSE, oIk ki ABnt
Ez185,

T, BEftED 5 GIS ORSFEROER S, FEFHOFLCD
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Accident rates of air insulated apparatus
and their causes.
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Outline of “hybrid” GIS for a one and a half
circuit breaker bus system.
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Electric Equipment of 961 Prototype
Electric Car for New Trunk Line

Sakae Nagaoka - Toshihide Kodama » Yoshiro Shikano

Yasuhisa Furuta « Seiju Shinobu + Shigeru Koyama » Yasuyuki Kameda

During the years of 1967~1968 a 951 prototype electric car for test was built as a first step of the project for the new trunk line.

After that the network of the new trunk line was definitely set up and it has become necessary to enlarge the capacities of electric

equipment fur larger and to build main transformers and main rectifying apparatus using new insulation cooling oil in the place of

noninflammable oil. To meet this requirements a 961 prototype car has been manufactured. In this article are introduced electric equip-

ment to be used for the 961 car such as main transformers filled with silicone oil, a Flon evaporation cooling type main rectifying

apparatus using 1,600 A diodes and 1,000 A thyristors, and traction motors made capable to increase the capacity with polyimido film

insulation.
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PLEFEFORRS b, EEEEOARN 275 kW BB EIC R - o

¥ 7, EEEROFRED COFRHTHRBLNE,

2.3 REEH
(1) Nfrleli
BB R PC LT, WA SRR R &

N7, #1922 HEERICHRE - 2. Coff, 95 BEHTT
%o B R ooug BEHRE, KOBHTHE SOk, T
nhbb, SFEER (P) OERSFERD 22, HZEEREE
HORIMOREE, 50 Hz/60 Hz SR DR S0z O WL HEES
e, Thicfbo<, FEEFOEHEDOHERE bhic, T
bb, SAREHE (BEL=2:2:2:1:1), &b, iR
WAPEAT R C L oo BRKBER L EHHEDEE LB ELI
ZHELEIh T2 0T, EREERORAELIERT S X 5 X

52 Tnd,

H1Uz2a DEEE 2500V 951 BEREROHEFLHL) KL, EE
o RER L, *o EBEEERHRE 700V 435 A 1 B#U,
2S-4P EFEIC Lz, CHIC K - CTELEREED 2,072 V(518 VX
34259V X2) [CBIFNTz,

ERBEEONRFE SR 47 %6 (60 Hz), 56 05(50Hz) e 3 & 5 T,
EFE uro b DEZEAL TR D,

(2) BX Ju—+ [\

A==FPFauh HIHIKIC R > TV 525, EEO/PNBIEEZ RS 2D,
TR I~ FARE2EMIC LTS, (4Sx2[E, 9BlEBEHED
B 2 Sx 4 [H)

(3) %0 - y-Ex BRER IR

50 Hz/60 Hz D3LFFHHTH 5 22, 350 kVA o MG k% & -
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M 2.1 ZEEgohE Power circuit diagram.
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X 2.2 7197 &t B % E2-3"ﬁmJIEfﬂEﬁi°ﬁ
Powering characteristic curves. Direct current voltage curves.
T, Wl - 9-C2 BERIE, FEROMT) (440 V-60Hz-3 ¢) 2> bCHESEF 2D, Ee—W, €22 AIC 2z Jula-2 RRIALT
L INs, nwd,
BIENOFZ IR, S1uaz HEEOBENME IR L A HHE (2) BE Ju-+ LB -+ (ER Ju-+ %) @ 2HEED Ju
e, Y1YraE-2 EDH 5, —F L, BE -+ HECE,TR5,
2.4 zofbh (3) 9Bl R ITEETR, T2 LIGRTLEEHITH D,

(1) =2z a3ufa-a22FM L7 ATOMIC 753 %5, C OIEE M
Fo ATC il d & T, JIFT - Ju~F & JoF RO TH 12

FHMAETEE 961 IWHEES - AW - IBE - 1Y - wH - & - bl - BE 1227



£2l FHHEABHEERHELTR

Specifications of electric car for new trunk line.

961 W R e E M 95t B M B B W BT W OB MBI
(4 & il i AC 25kV 50 Hz/60 Hz AC 25kV 60Hz AC 25kV 60 Hz
UL SR S (LT 2,200 kW (275 kW x8) 2,000 kW (250 kW %8) 1,480 kW (185 kW x8)
PR AR I 4 205 km/h 220 km/h 167 km/h
& hi b iy 260 km/h 260 km/h 210 km/h
W . " A e R [ 3e ot e b SANLIE RS
b th 4 b
KF 4= v B KFE 4= v B
# 0 W i BEHEDKX2 PR ¥~ BERTAR2WHF—~ BEHERR 28R+~
12 A0 X v WETR D v L S SR HLE TR
i w #* 980 mm 1,000 mm 210 mm
! S 23 25/60=1/2.4 25/56==1/2.074 29/63==1/2.17
¥ OE B B om e MT 920 MT 916 MT 200
it i 275 kKW 700V 435 A 250 kW 650 V 420 A 185 LW 415V 490 A
) 2,850 rpm 2,500 rpm 2,200 rpm
0 oF 47 % (60 Hz) /56 % (50 Hz) 50% 50%
# % 51§ 2S-4P A fF  2S8-4P 17 48-2P
Fr-% 482G Fu—% 25-4G Tu—% 452G
HOE L B W b TM 920 TM %17 TM™ 200
#* dit 3,300 kVA/2,950 kVA/350 kVA 2,410 kVA/2,260 kVA/1I50 kVA 1,650 kVA/1500 kVAASOLVA
i i 25%V/2,072 V/920 V 25kV/1,856 V/430 V 25kV/[2,261 V232V
(518V)
ERHE 30 A3 S En RS 920 RS 906 RS 200
s i 2,400 kW 1,400V 1,740 A 2,200 kW 1,300V 1,680 A 1627 kW 1,660V 980 A
XA g F 2,500V 1,600 A 2,500V 800 A 1,200V 280 A
185-2P-2A-5U 185-4P-2A~4TU 10S-4 P-4 A
YA I x L 2,500V 1,000 A 2,500V 400 A
18-2P-2A-5U 1S-4P-2A-4U
Foaoy BB o RS 921
(=% P4 YAy 2,500V 400 A (it ie) 1,300V 400 A Gl -78)
18-2P-2U 15-3P-4U
1$-1P2U 181 P-4U
L 1,300V 800 A
1S-1P-4U
b 7 A4V A 2T Y B MR AT 4 Y XKL B SN R RRIERE X v T ERIC X B
] el
A FAYREF 2 v X5 TE Y4 YV REF a v XS TIE W1 a4 v F ik D OHRIE
b iz Vi E ATC # XU ATO ATC » XUHIEESHR ATC ¥ XU
BEv—* BRI v—% BEIU-F
7 oov - & #om HAESEZ T v~F BT v~ HHEMAEZ S v—-F
5 RN v —r7v—%
BETERE AR Bt/ €t Epalet et &l ]
- ¥ =z E OB 350kVA
AC 440V =40 60Gz AC 440V 3uf 60Hz AC 220V }itg 60 Hz

3. TM920 L EsS

T™M 920 JBg8fRaR i, BRHER S oXEEcERIh s &
Mt MRE & 23 AhT, TREBRERESIC LTHREEED D
Nieo T 3. 1 WEEEROMEE - 3m%, 3. 1 i RZEREHNH
%ﬁfcuT,ﬁﬁmﬁoﬁﬁ-%Wﬁ@%E,a<m%m%%L
e A D TR IS 3 6

3.1 XZEERTEHRTE

TRERELEE, 275kW REEE 2S-4 P R cxliET 3 BIE
g, Y1U2z GIERCTEET 2 S ER % BT 2 e wic
BHEN R FROREL L X bICHABEERER xh, »
2, FRIWEEZEDR, 1Yz OWERHEE 8 LT &
2072V & iz,

TUGERTERIC DWW T, T ORI - (U - Bk - R
HEREE NIRRT R A R 2 T b b, BT

1228

¥ 3.1 TMOI20 ¢ R EROHEE - 2557
Specifications and various items of type TM 920
main transformer.

TM 9208, MEEEes, A8y, RiEAR, v) = i

T A1 GhA, EEEHR

OB, M B | B4R 50/60 Hz J6M (e L, FEERNIE =4 60 Hz )

—& 3,300kVA 25,000V 132A
I 1~3 2,250k VA S518X3V 1,450A

4.5 700kVA 259%x2V 1,350A
=& 350kVA 925V 378A

s T e
1’4’157 Wil Tant

—IE O TR 308 AC 42KV 104y, 4 v ax 175kV
MRS, BMEVE | —wipm BER 15 AC 4kV 14,
E = & M OEFmH 3% ACI0kV 14,
oM OAHEN 15 AC 4kV 1 4,

el

w8 m o FAM £V 7 T ViR
ECl - 125 deg (C) -~ #EHiTE
WO LA 85 deg (C) -+ I

EHUNERIE - 25°C

W e, BLUEL | 700/min, 90m3/min

@O OE Gh oA | 3.290ke (350D
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S THMR T EIC vaal—vay #fThV, EZEERO 211 - WD
BlERHRE A RE R LTI N,
SEEORAE, & LCigmodmeiletiy
. 195°C i E LTRSS LR, AL b T R R ST
%‘z}IEﬂ‘: ELTELFULWT L23¥B, ohk DiERER 1,450 A
PEEEE N, T, TR, 3 2EIKIRTIOK, - 5 4H
ThCTnB5, B4 a1 OFFT RMS EilssiBER A o B iR
L1 Of 9351z b (00 JEFOHE), CO3RED
B4 553 OEMERYERL, 1L350A i LTERE22ER
. . : ThTn3,
& 3.1 TMO20%% 3 25 [E # 5 # U EDZRARICZRO 350KVA 2inz, BE-KERE, £
Exterior view of type TM 920 inain transformer. 3. 1IcRT X 5 1c 3,300 KVA I & hiro
E7e, B 5060 Hz HMHRIC k- TV 54, THEEERR
0.1sf YR C 4 60 Hr BIC A > Tl B
3.2 EFEHEAR ExEEHD A LELE
TR, BUBENEIY, SoEELE 2:2:2:1
Pl LAaARES 458, SIsHEFRKIhit,. o i
B2 A JUwT BER TR, 8148 L b ERc R
ENDB A, AFR oL ZECAHRHET 5, wb®3 -7 il
WHROA BT AD L5 KEEINTE Y, TOBRICIEE
SE 2L ZHIMACT %,

0.10+

iDL (Q)

ToEY A
=]
[
&
T

—R—ZR 210 B 1oE-suz @, BENTHE ¥z i
oL S — Mt X UGS a ok LT M 3. 21 R9 & B ) ORI & -
BT S SR Twdo F3. 34, BBIERO o0 WEERT 2, LRAHEH

E 3.2 TM920 )[g:tg’;m@ Yroasa » ST BT 35 L TRERKCRD L5 CEEINTRE,
(TR FED SREMBEEFESEE IS SR B2, SR o X OFFEEIE

Reactance and effective resistance of type
TM 920 main transformer.

ZWEHTEE5 X5 CiE2i, £HANTH B C L GIER
LDHMT, RFEZEINTAE—K 3L & OFEDO L+~

U HELTn3B,
#17 £18 #19 #20 N s 2 -~ 1o - Fre
e LA 3.3 YYa-YHEARYT I FREEERHRNE \
nm HERIIC 1T, BERDOTRRMEMICHD - T vy~ MEFRHL T

3, HE LTHEIRE - RUHEOTH X b IxFuyotyy Mo kg
50¢8 (25°C) OB vy~ MiBEE TN, * OLTOIE AT
Pt e i LR LADS, £3.2TH5,

R S R $3. 2 bbb k510, vy MIRRHEEN & Kl LT BE
b a S, S,S: S. St 'S1SS; Se W LEEATH B2, HEIVNE (HEREROT, BEWIC
T il RoT T & OREEEOBLALEICE S o
3.3 TMOR0BEZEER 0oL E e o e
Winding arrangement of type TM 920 main transformer. AT, vUa-v IO Az FIHEOES L, RRFEHENA T
No #HAFHHEEC X 5 BB Ricikb b, Zobkid gk o
£ 3.2 pya—u HE RO Ptk {E B Rp- 2 U LA REEHEECLTH S,
Characteristi f sili il N . . .
aracteristics or silicone ol i?‘t’ aljj_yﬂ@&*ﬁﬁ)%<, %‘{‘EE?{%@IVE?;?.&‘COV‘T%:
- a PR B IR s N > 2 2 ol
(KF 96-50 ¢S) (KC 1000) g OBEEE AL R AB LS KERL TR,
oW R ke 70 1510 Ehie N\-F ORI E L, FEERYIC Ry7af G
oW fan Jirs m?2/s 50%10-0 15x10-8 N . - NN
PR L, BEHERE L AR KD 85 deg 2 & 125 deg LY 1.5
# 5 B °C ~50 BIF —30 T . - 2
" = Toallka--C o : o BrBlE B, KEABERLEEE-Twb, ThiCHlioEZESN
& Kealjkge . ,
2 ZEERR D BT 3,290 . B
M & ¥ keal/mh-°C 015 0.089 bY, TM 920 jp LEIEED WBLE & &, BURRE
E: 3T 22 oy 355 T it
0 A a - SR - 1,650 kVA o TM 200 B ERROERD 3410kg L YL 74 -
oM E E,g &Y 453k 450k Tnse
No 77 = QMR & ) i #17 #s 3.4 FiHHE
# B OE E M CCCCrC 0.00106 7 0.0007 KA, W 2SR OS5 T 3 SR Da—4
R ppm #5250 # 90 T b B MEL TR 32, BiClMGnS RS 0T, #3
HRENDE 25°C 103 B IR AT MTHEEKFCLEELCEY, COMALBED HEEL T

PR ERE 961 TR - KR - X - Bl - WHE - F - ML - BH 1229



%o 3.3 o4 gk
BEN S0 %, L EBIC X 3 NS £ »HEIC, Bt Specifications of oil cooler.

KK 12 O<FECE L TR ER LT 5, s} A %R R R S R
b wws&fﬁ 3, & ¥ic 951 BB R AL LRl R E R R %5 kW

TR LA - MRS e TM 918 T8 LR id i i ® A
Bt L, 243 VCLLEiﬁ‘é CERTER, wOW O wm & 700 {/min 90 m¥/min
3.5 ’gﬂ Eﬁ: A =) s % 110°C 25°C

IE B B 3 3.5mAq 40mmAgq

AR, RO B 0 ERE RS X0 vya—0 B ERAL M R OR Gl 10k (390)

T2 DT, WABIRICOWTY, FHCHi L ZRASLIEICH - %o 5 . Rt o o ow

3.5.1 &B~n-WarH~<—%

hEFRIC 2 & Lo WL, 2D, ol FaRLE RIS 2 355 Fyypurs
BEH D, FEEDO Ny 2 A D 104~z I'C’rvb 2T 25002 W Ao Jwvvd BTG TRFY HINTTH B 25, EFEIEASE <
EHEM Lo vUo-u i, 3. 2200k 3 k5, HMIERK 0T, PEROBIED Y O EFTE P, B BEIREED, §
AREL, ST b i EREERHIE b A X T w5 DT, BE 160°C it 1+s HEM Swvud HIF - AL TV S,
ISEREIERICKE R, FLFE <o~ WO BRI b 2 Hicsy 3.5.6 ME%E
HL T3, Tl 20RTHTH 79, NG, F—, BRI TEE L e BT he i

B 30Ix2 (—~20~125°C) H~pERT 2 7’c?xb(7)i}éﬁ'é LR EWVER T et L
o- B max 156mm, min 20 mm W LORBER B IS 3 BEVERIEIEE R G A LT w5,
~o- % Nk 600 mme, P 500 mme BRI 08kg/em? G IKBE LT d, Ak, EHIEORIIE
Ro- #H 0.3mm [, SUS304P, piE o C XD BB e, BERD BRI S Piik LA I RESIC 7 .

3.5.2 BEEEALS 2 T3,

WEDOE vYa-u MEEH LT3 2, 910 3 L TAH 200 3.6 Zoif
R LT rRA RS TR 2 LIRS 2 2w, e ikl HHDOHMHBIRIC D v T, WIEHEREAE o et &, vYo-
TEHE - BHAO DR Tw3, Chic ks £S5 BROK vl LT L hb, "'ﬂ&@%@kmmkﬂmofw o Tk
IS <o, WEMZT oM KT AEL Q EEFE Rk, AW, PERZEREY - XU R EIEH IR TwARHE, BT

E7, vYa-u MO R7yos EEHECH LT, KOMERHiL A b M AR SRR S fu7z F RUBSICZ, $7, Azrwb &
TwZo Tibb, AP HEORBEIFICKE & - BB PEHED 2y a-uTs TRIBHEAT & L THATE R WOT, TR
NPYud BRAL, 5D, F—Rrysd W 2 2nic £u5 OIY bD&boH db FHHALTWS,

D EF LB R - e HAIC S, TEEARKOIC N welE Zofl, BHEHCOWTE, BISICHEE - it oy~ il 6
ERTED LS fuT OMBICHIAZRI TR B, FRICED BB RIEICh 72 » THRIGL, 2ho0EFORELE. o
b £ OETEEETTE AT, Ud—u RO R7YLS IR O E, FEEICEWI o 92k

¥ £ MH 3925-OP 925 I DUREIC, BUEL ST H B,

{5 Fith UAFLT0EYY 23— A 50 ¢S ¥k, SEERALZ vya-u i, BEHERE LToEii s
E K 26kW =4 60Hz 440V ICIES, 4L bBHFR O ORHERT T RERD 3 & Bh
B # 9m ks Nns,

T .

e e 1 RS920 s U 2 MRS

3.5.3 EEHEE 41 ¥ E

HERAL D2 b ZERA 011 OEREILEE LIFCn 30, RS 920 JpERMIROKEL LT, ROVOBBHIFbND,
BEPKRE L, POBEBRGHE IR 2002 FHEFS L H5BIC S (1) EH1y28 € X3 EBEHH
H 5 2 o BEBLERE, TROX S CHMAERTH D, mcc J1U28 BEE FVoy FEECRREIEM L Lo#RAL, F-p
NI k2 BREBOMAEINL 2 7% 0 I P EBL BT 7 1 5zt Rl &3 BIEREETE S
TN, (2) ARELHNGIE & GrH - I O

% 4 MH 3921 B-FK 921 B % xamgﬁ@“/}&mﬁ@"’wm 2:2:2:1: 1iC 5 REHEX
= 22kW =48 60Hz 440V TS 2 v id A~ BIBIC X Y, 2% 1-0F O
H E 80 mmAq mf}’gz 40° I fREFF 5 (kb o % B CEREER L ISR L T
B 90 m3/min Wb,
" OB 90 ke (3) FRAFHETORA
3.5. 4 ipsHEs A1A-F ¥r1Yaz &, KEROTFBET2IINL, HTEEKE
BHROE - os0 RO 7oz Wik J%’JTJL KRR 4T 5,
DO oen ITEFED MW E LTRED YD L b Ha 32 L i (4) onwv &S AT
REHEI L Cn 3, RHIROHILER 3. 3 KRS, @K, Jov K X DUMEHHIFEE AL, o3 ChehHl
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el

R

FHEEIC X o TARKZNE - BRUL S hk, FFE, 15 200 NI
FEEN, oov PIOLOER#MME & B hTr 3,
4.2 RS 920 x>V o HlfaEshas i
AEEEOHER D & B Y Th B,

b2 RS 920
FoR HHBRE Juws b BEF K
TER A 2,440 kW
TR 1,400V
EFATETL B 1,740 A difs, 2,160 A 84y
TERE IR 50/60 Hz
X H1Yza CSI 1000-25

ZIEEHIB  FT 1000 A-50)
X A 1r-F ST 1600-25

TEWBIEE FD 1600 A-50)
T H1yz2 HBTHEE 1SX2PX2AX5 17k
E AF-F BT 1Sx2PX2AX5 1=}
FApRR ~20°C~40°C
JEESILE Jov 113
GHHIEH 1.4 kg/cm?
G 80 m3/min

b, LEHBESHIEIRA 1l CRTE55230CH5

4.3 EFAA-FBIVEHAURY

RS 920 JRHspiznic i, SEMTER 1,000A o $4U28, B EUGE
HEHETE 1600 A  S4~ SN TS, ThbRATE
R, RA 1 BLURL 2ICRT LB Y TH B,

4 4 EBRBOHKE

B4 2KFRTESI, D) FHFRD a2 D1 ICHHE 170 b +
RS « HIHIEERT - SRR « AC Senanustod « IV uFo b
b BBIRE T B o EHOTHRICHY b 1L 2EUAL 7 bIRY
AN O N GHIE, BHLEFT & BRI 1o b« 26
B F 177 25, NI b 5
BE B o BIELER - ORI IR - ACona0usol & B, i
JEBE « L8 V7o b OWICERE X hCE Y, 5 17w b OFF
D b~ HREET, ZHR b CICHEHRM A0 r—o & B X
1%,

4.5 78RS H

200 OWlER SR FIHT S &,
Tk LT, b - 8%

EoE

#H AT keal/m2.-h°C
EDPEROHHSH & 3 ABEvickE A H

HBRBRON D, AEBE-CIX 4 3H THR~%E L5, RERE
PRI T2 AL TR 22, T LHM Y oR8% 1T
R WIChET 2, Mok 2/-2 NCHDABRMETR S
DT, o BMEER & Fro AT R ORI BT () 4t
DT, RS 920 JpAdeinn mjudn3zédﬂ1$kfaﬁwﬁﬁﬂ
FHERY ARTwE

4.5 1 7R BB L3RFOLH

431, o0v 13 iEHICH T 2 MHIEIC X 5 SMERHER R L
ebDTH B, T keal/m?-h P |Ci A A #FH ORI 3
b oF, MEZFEML R E v L A ERE LT
wb,

H4 3clHonk kst hi WARE RIS LT, KA
FIREHFET% Jou 113 T /ﬁiﬂ]—fa e, KR 2200 FE
FLY22 F LU S14-F F 10 MIck L <% 11 Ko 58 o100 T

P B ETR I 961 TR MR K - VK - TP - R -

=
ju1x I

AN

AC_

pC
M4l x b B B

Main circuit connection diagram.

4.2 RS9207B = ¥ ¥ 2% 5 8
Exterior view of type RS 920 main silicon
controlled rectifier.

3
21
10+
=
E
N
=
S
=
04T
ZS 1LAE latm
i 2.E 2ata
AHE 3ata
10° .

1 2 5 10 20 50 100
BRI & 70 0REE (°C)

X 4.3 i JE % & B R AR GEID

Characteristic curves of thermal flux vs.

temperature difference.

g4l 14~ F

Specifications of main silicon diode.

7 ES | stieoas (FEIEEES)

5 B ¥ it Bt A 1,600

BRELY~ 27 MBE A\ 2,500

E i'%! B LW E E A% 2,800

F& G REsRE °C 150
F42 Ly 1yt
Specifications of main thyristor.

7 % CSI 1000-25 (ﬁ?%&%}%ﬁ

Fo¥moOm OO A 1,000

o oW Ow B v 2.500

58 JE K L W WO v 2,750

=0 BRGc =< I 12 R~ (£ v 2,500

B SRR LR B Lk A Vips 200

BARBEALMALAR Alps 200

] = ] 20

Y- VYRIE V

#MOKH oM 5

oo~ b B O A 6

L P o ©

prea ¥ 4

B@wmErHERBR °C 125

i 1231




£43 7o 130 EH:
Characteristics of flon 113.

B B Y g B 5 w o
4 K CCL:F-CCIF; (30°C) keal/m-h-*C 0.0775
) B OB OB B L
5 - 187.39 A
il ¥ i (1 atm) kealfm+h-°C 0.00670
& ° 47.57
ki (1 atm) °C W (30°C) C. b P
i 73] Jd °C 35 i1 1o F 0.01040
A °c 2141 (30°C, tatm) C+P 0.} atm)
B A O 7 | kelem2abs 348 #2 W # 7| (25°C) dyne/em 19
B ® % B | ccmol 325 W% ¥ | #:a¥eD 1.355
, e . - (Na=1)
B O o®m ® / 0.576 3 i
o glee o maE s ©@3°C, 1atm) 2.6 (0.4atm)

. i ¢ (30°C)glce 1.553
& 3 N e 2.44 (30°C)

HIFIZERL () g/l . 7.38 i ¥

@) & % K = #% : (0.5atm) 1.010(26°C)
; iti < (30°C) cal/g-°C 0.218 JP——— - "

" = eq 3 2B (25°C, 1atm) Wt Y% 0.017

(Cp)(30°C), Tatm callg-°C 0.161(60°C) THE T a iy (30°C) Wt 0013
I # ® (Cp/Cv) 30°C, 1atm 1.080(60°C) T akoEHE (0°C) Wt % 0.0036
B OXE B o» W2 (BB callg 35.07 ] % I % L

BLTwb, CoBh, &H vk, BEZETLEERACREE

TRERD D D& LATHIFIMNELENT RS2, Bl o0y O
HEHX 0.02°C/W BT & 2 h b ThEWERE L Rk,

Pk, FroRFERLCHLT, EHHOBMATHLLTELS
H oaw b, Jov BESHIOHIEIC X » T2~ - BEEC/h
ELTBCET, ¥ T LR AWEHE {’J:fﬁ?{}bi’bflﬁéo

4.5.2 BRIEFEH

E FA=F 2 grY2g, KR EOBEREICE - THEC X
THELE L 20v BRE, EHTOGHERRCER NS, Jou %
KL, A EEIC X - THEBE#HE DL, BUEECEILL,
T 20v SEREIE XS 200 WICR S,

O LS nbEL EREOMEERI X Y, Jou BT fu7 EE
Bl CoRREIER 2 280 L 2o HIRENEEERT %,

4. 5.3 Efazy L OBE

?nfi(ii 1Zwb &, B au W zﬂm’n[>7§> bTETE D , Zﬁ?ﬁﬁ%ﬂi

B guo WO LHCMELT WD, B aus NIC
Ry « AK BIHEDE « R ICHT « BIE £~ 55 - ?ﬁ&%
LbNTEYH, ThbOWiE 00 113 NIC SELEKEEN T
GHEERE B 200 BB L » THRERL T3, KEREHR 2
2w WHE S14-F2000 LE 19222890 BH Y, H2EHTD
I svo Ml b hTr Y, 10 Mo XERESHIET 2 HFICE
BEINT—DD 28520 THR LT3, BEEEERZ, X Y1U22
FLUE SF~F OGH 200 KD T LT D D,
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Mitsubishi Totally Enclosed Fan-Cooled Type
Large Capacity induction Motors

Nagasaki Works Takashi Isechi « Kazuhiro Sugama « Hiroyuki Ichinose

Because of less danger of foreign matters and rain drops entering and of easy maintenance and inspection, totally enclosed fan
cooled type motors are increasing of their demands year after year. From the viewpoint of social trend to abhor noise hazard, low
noise motors are increasingly welcomed recently as their distinctive features.

To meet public desire a series of totally enclosed fan cooled large capacity motors have been completed now. This article introduces

their advantages, parts of their design, workmanship and information on the quality control of them.
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Exterior view of type FKT induction motor
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5.1 MEKT-H BH&EWmEE

Vertical cross section of type MKT-H induction motor

R 5.2 FKT Bi&Km

Vertical Cross section of type FKT induction motor

® 53 HET

Stator.

5. 4 [aliEF

Rotor.

Ty b (BE) paes eaA(B)
WE ()

LT #

FANN

5.5 EhsrHErER

Construction of bearing.
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5.6 s
Split bearing.

\‘ "”L;“f.‘-:.‘.f,_{,"l == j e
B 5.7 ST

Construction of terminal box.
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L) BN U, WTROKE @R r—J & DRSS
TE, »OTHhFUERTCES XS KB L T3,

ZBOHBOTIH LB LT r-3L OFAFERICD W T, BHFD
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6.1. 1 EZHOHE

HIECO & 3 b EEERSEHEOTBERL S ko T 5 2%, BE)
BOFLEREST IR CHEREC R (DB L T {BERD B,
RS ORERRS G KT 2 L BHY - BRE - BRE > b %
b, FOFAEREEE F2 0T He & EHIAATRICh 2> T
nicw, BEESEHRERET 0 c oBEENEE EE LA
L (dB) ZIEFMICTHIL TEL T REETH 3, £EANEEE )
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ks (Hz)

6. 1 i B B E S o0 BB 3% 4
(970 kW 8550 rpm £=HIMN )
Example of noise analysis on high speed motor.

BE RO L LT3, BEELHD % JEL2WE 401 B
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:S{ s L (dB) e (6.1)

CE R (dB)
CHdoh WEDORE (m)
P Ao W (m?)
tdok E (m)
K S OWRERR, O PF B (FH

e Loy AT, AHEEEA RS oron & Y, il
&b & EHENILEL, WEIEIELETLTL 3, —fikic
YA Lot PIEETE 20 mfsee IR LTwn 3,

Yoo FFNCHE, ThoLZEELTAK sI-F Tl 700
B O REREHEBIEO Wi ch 3,

6.1.2 BEEIF0HE

LHNEE GHER %) BERORIBORNEC 5 (A) it B
MR 6. 2 TEbEN B,

T DEp b FHOMNE LFFL T X 9 592,

(1) HBHEROWRE LS (T, Ty

R=K.

Nt o ®

~

: HHIEROMRE L (deg)
K:%E #
P EEEoRERL W)
v BHEKOEE (g/em?)
C,: @fizei o # (keal/g » deg)
Q : HHZEZOEE (md/min)
(2) Pl (Ta Ts)

T: ¥ L UNB G HIER L aiHlE L OTREE (deg)
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L: &#HEEE (m)
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L YR HIZER] & BT k OB 3 (deg)
Ty NS HERBLE LR (deg)
T : WG HIBK L ERE T2 4 A L O (deg)
To: BE T34 ~0BE LF (deg)

6.2 2HFNEEERORET 55X

Temperature slope of totally enclossed fan cooled type motor.

4@&4%&4#&2 %Qﬂ&%ﬁ WMW

5ED 7T b —H
Output of temperature rising calculation.
P SRS B UKD (W)
ik (keal/m? - h - deg)
EOREME] (m?)
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IR 2E O SN ST TS & SECESE e 3B 5, F6. 2
THIRET S EEEBTHED Lid, FETOTOT 5 EIH
CHP TS Y, ATEOTEECIINMESE OREFKE L A
D, HECHYEC X D EHT 5 DB TH B, ‘

6.3 W LEAF

T4"T1
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E Tot T\ — T
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(L Ty>Ty, D& %)
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X 6.4

R 1
Ultrasonic flaw detection of end ring
junction.

BHE T 5 AL E I EhE
Automatic processing machine on
insertion hole of cooling pipe.

® 6.6 IEEHTOREME

Noise measurement in soundless room.

X 6. 3 il EAFED 7ot Iut O—HlE T,

6. 2 T{etHoHHIt

G LT 3 b i, Fi & IR OB o LML 2 ik
BTED ZE-F L&k iEhoT RS,
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AENTEY, 20-4 PR LAY OHGEHTMTCL TR 3
% e KEEEFNEIEERDR O BTl & 3 ) G <17
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(1) BEEOrCHEBEOBBAARLICONT, 1orud &
EiE T e OESEIERETHO—OTH ), EEMOE, S
OREL L T OVEEEHTS £ ORBETEZ ERCEREE © M L
FRANBEEDIC, TORBLAMOLOFRZ IO 15-Frws 2
L UNCHBE HIEEHRE (M6 5) 2 FE L CHEAEHE2fTAR-> T
5o

(2) EHROwTE, EETOREL B, TN Aswz 22
D, XbLICEBESERIFC fsuz Wl ERL T3,

x FREBICHZE AoDud CTREBEEZ TR EE L AL RERET

1241



£ 7.1 BEHEZOMARS
Applicable ranges of standard noise
30003300V 50./60Hz

& 7.2 804y BFOHHARS
Applicable range of 80 phone noise.

30003300V 50./60Hz

B [§73
2 4 6 8 10 | 12 | 14 _
W o 2 4 6 8 o | 12 14
35 315
F74 >
400 & F34 400 o
500 Z Z 500 7 A
1000 ; 1000
1500 7 1500 iy
2000 154 2 2 Mz4 s
., » 000
3000 3000
® 7.3 M1 BhpTER % 7.4 Fsqy BARTEE
Outline dimensions of type M line. Outline dimensions of type F line.
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MKT-H MST-H FKT FST
L L
b E N c M H b N c M H
MKT-H | MST-H - FKT FST
500 M 1 1520 1970 1190 500 1010 1580 400S 1490 1940 970 400 830 1350
500 L 1640 2090 1310 500 1010 1580 400 M 1560 2010 1040 400 830 1350
500L 1 1770 2220 1440 500 1010 1580 400L 1640 2090 1120 400 830 1350
630 M 2225 2795 1650 630 1320 1970 400LL 1730 2180 1210 400 830 1350
630 M1 2355 2925 1780 630 1320 1970 450L1 2095 2665 1550 450 950 1640
630 L 2505 3075 1930 630 1320 1970 45012 2225 2795 1680 450 950 1640
630 L1 2705 3275 2130 630 1320 1970 450L3 2375 2845 1830 450 950 1640
710M 1 2465 3075 1840 710 1500 2210 4501 4 2575 3145 2030 450 950 1640
710L 2615 3225 1990 710 1500 2210 S00L1 2300 2910 1680 500 1060 1740
710L1 2815 3425 2190 710 1500 2210 500L 2 2450 3060 1830 500 1060 1740
710L2 3015 3625 2390 710 1500 2210 500L3 2650 3260 2030 500 1060 1740
800 M 1 2495 3105 1840 800 1700 2480 S00L 4 2850 3460 2230 500 1060 1740
800L 2645 3255 1990 800 1700 2480 560L 2325 2935 1680 560 1180 1960
800L 1 2845 3455 2190 800 1700 2480 560L 1 2475 3088 1830 560 1180 1960
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1000L ¥ 2985 3725 2230 1000 2120 3090 710L 2650 3390 1910 710 1500 2275
100012 3185 3925 2430 1000 2120 3090 7I0L1 2850 3590 2110 710 1500 2275
1000L 3 3625 4365 2870 1000 2120 3050 710L 2 3050 3750 2310 710 1500 2275
1120 L 2835 3635 2030 1120 2340 3245 710L3 3490 4230 2750 710 1500 2275
1120 L1 3035 3835 2230 1120 2360 3245 800 L 2720 3520 1930 800 1700 2455
1120 L2 3235 4035 2430 1120 2360 3245 800L 1 2920 3720 2130 800 1700 2455
1120L 3 3675 4475 2870 1120 2360 3245 800L 2 3120 3920 2330 800 1700 2455
1250 L 2875 3675 2030 1250 2640 3605 800L 3 3560 4360 2770 800 1700 2455
1250 L 1 3075 3875 2230 1250 2640 3608 900L 2750 3550 1930 900 1900 2855
12501 2 3275 4075 2430 1250 2640 3608 900L 1 2950 3750 2130 900 1900 2855
1250 3 715 4515 2870 1250 2640 3605 900L 2 3150 3950 2330 900 1900 2855
1400 L 2890 3690 2040 1400 2960 3905 900L 3 3590 4390 2770 900 1900 2855
1400 L 1 3090 3890 2240 1400 2960 3905 10001 2780 3580 1930 1000 2120 3105
14001 2 3290 4090 2440 1400 2960 3905 100011 2980 3780 2130 1000 2120 3105
14001 3 3730 4530 2880 1400 2960 3905 1000L 2 3180 3980 2330 1000 2120 3105
10001 3 3620 4420 2770 1000 2120 3105
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TOL 5k, FAEREE WEED) & dbEERC - THIE
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(8 cllET30xBENTH B,

A L & 5 icthcid, B »bmEsiit (6. 6) 25 b,
ErABRSRAEEEBRL w3,

E I T ORMT, 100y BEF F—a HE LCEEOHER T AW
ERSEDROTEEEN TR,

7. Stk ERRS

Ky)-A DEAREECL-T, £7. 1, £7.2KEHT 3,

1242

e 72 LIRESRIBOSE R, -6 OEBRBE L3T Ms1u R
Pl kb, AWTERAKRT. 3, £7. 4 LRT,
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UDC 621. 316. 34

ISHE & LU S BEEE#HE ZOHFR
Ak TR B

M

Type LSH-E and S 3kV Starter Panels and their Merits

Nagoya Works Takanobu Kimura « Ydichi Satd

Type LSH-E and S high voltage switch boxes are put into market as starter panels of 3LV circuits for general purposes. T his
article introduces their kinds, construction and merits with illustrations. Descriptions are also made on the classification of their ratings
and application and protection coordination covering the protection against overcurrent, shortcircuit, instantaneous voltage drop and
ground fault. Furthermore, approach toward the standaization and standard specifications as the application of family tree technique.
The apparatus of these kinds have been dewveloped not only from the viewpoint of easy operation and economy but also that of thorough

consideration on safety and reliability. It is firmly believed of their future growth in higher degree.

-2 L LTCELFIHEE T3, (M1.1, 1. 22H0)
BTFAYTRC LB THERICOWCEDRE, MR &~
§ LSH-E#%, ¥ X Uf LSH-S 1% B HA & SH % S rh B R EICOWTRNTE D TH S,
BREGEAML, SkV EEAEEDED -4 Flic, ¥ AZIER, .
. . . i 2. EEEREEHE
2050 O—K 21wF & LT, EFMobhLTESME, Bl
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EETHERLTCHREINADDOTH B, 2.1 LSH-E¥ SEFEEs
MBRELLTEL « AR RAQDA 1of2~vs0 28-2 & LSH-E #1x 3kV BIE ut4-vav 28-2 ZXER HH & LT
LT, ¥ABEREREUZEOLIDWwL %5 vl TRENA 22 R X, ERBESRETIHIBE L, SERHFXCEHATES b

DCTH-T, TOXEMBREMER, »IUNETEEER2. 1 BX
U 2. 1 iRt

¥ 2.1 LSH-E ¥ @EEER DA & NIRRT

Type name and internal construction for type LSH-E.
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Type LSH-E 3kV combination starter panel. ot B . I
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Outline dimensions of type LSH~E H. T. panel. Qutline dimensions of type LSH-S.
£ 2.2 HHREHMORE BT x4H4: Type and necessary conditions for metal-enclosed switchgear.
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5 2.3 LSH-S® BEREREOWYL
Type name construction for type LSH-S.
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® 3.1 LSH-E-LFSJ¥ BEREHDOMR
Block diagram of construction for type LSH-E-LFS.

LSH-E ¥ X U S T i LR & & ORER - AN - IR

(2) &N b2 OFTIC BBEDRER hi- ZRY, HeltH
B5EEDBIC, ba-d OTWEEREE (REERE) BPAHCTHL
B3r5EEEINTRE,

(3) Wi owy BB ERY, vy ERICETIT S
bafwF IC X D EHRBEMERL O 108000 B Lo Tnd,

¥ sabfvysy 2R, HBoRkECh EFLRET T &R
TELDOT, FOMET ows LTE UL EHgETEEFO R
R ICREFERTE S, .

3. 1. 2 ERiEAEE MG |

(1) ERENESSEERNO R 20-5005 J0.7 28T, AW
P r—Jn B TH 385, KRV TH IO CHEHARE TS 5,
BB L ECRAER-> FE2FMCE %, RAETEHBL, Fhi
g (70°). 3 AR b 3T e, BElfRo 7—of
woR DAL, HE, 2 OMBERASCTAA5, (K3. 3K
5 Rk EE m'f)

(2) B ba-AWELEREC Dwo B, 1vs097219F & B,
WM ECE UL RAT B T e B TE S,

(3) EREMEROMEK A 2R CEERMESS BD 5
EEdhic, HMEROSEER, FIHMTEYEEILTHBEOT
B ERDES, PORETH 5,

LSH» &

(D)

Higyr -7
WIEX 7 b

BRA b

3.2 SRR
Construction of LSH~E-LFS
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X 3.3 LSH-EyB(2 a0
G kg
Side view of type LSH-E (Double
stack) drawn out position.
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20 GHz

UDC 621. 396. 677. 833
R —LERRET T F

# kB R
FOROEEC-E B OE B

A 20 GHz Band Fan Beam Dual Reflector Antenna

Nippon Telegraph and Telephon Public Corporation
Mitsubishi Electric Corp., Kamakura Works

Takeo Inoue
Takashi Katagi » Yasuo Takamatsu

As a part of studies on antennas used for a 20 GHz band radio relay system, a dual reflector antenna having a so called fan beam

which is broad in the vertical plane has been designed, built for trial and tested. Descriptions are made herein about the design

method and the test result. The feature of the antenna is that its main reflector is of an ordinary parabolic shape, and its sub-reflector

only s of a special shape to give off a fan beam. The test results well coincide with the theoritical values to demonstrate the design

method to be appropriate. If such an antenna is used for a relay route, deflection of the relay pole by a wind load causes not so much

reduction of the gain due to the change of the beam direction, that the system performance is not spoiled. Consequently the structure

of relay poles can be made simple to reduce the cost for construction of overall system.
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Small Output Power Television Repeater Equipment

NHK Sakari Hoshina - Tadashi Kajiwara
Mitsubishi Electric Corp., Communication Equipment Works Osamu Kimikawa » Atsumi Koyama
Yoshitsugu « Kusunoki

TV broad cast is prevailed throughout the country, but there are areas of a few percent where the TV waves hardly reach.
With the object of extending the broadcast networks, NHK has been developing TV repeater equipment using transistor or integrated
circuits, thus installing many relay stations. To eliminate the localities still remained hard of viewing, TV repeater equipment of better
efficiency of investment has been developed. This equipment is capable of handling in common the NHK programs of general
broadcast, of education and the programs of two commercial TVs by the simplification of the system and circuits. Moreover, simpli-

fication of antennas, station buildings and steel towers is made simultaneously for the trial of reducing the cost of the overall systems.
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HF Figfgsinis, UHF JFsa, UHF 2EHAgk, UHF Bk

TV oS oz n, NHK %13 Uw & LCREIES PHIRD 6 1=t TH Y, ThHIXICIE 550 EHEE LTS
BT TV SRGER (BFE 4554~ B) @i fTabh, Mk | HRAENTWE 7T 1-ut L HERECALTH D, ToEER

S L, KECHRAHIRY % ) D055, Ok
5 A WHHIIC, FRFEE v5511 Bk, LR
DA ICETR LT TREEERAIER T, CTic
W T 5 9751+ KEE LREOMKCH A S, NHK &
&, BED X URI 2408 4 It T L L3
FiSIE, a2 b G CICRE:, BERR, P, W
GOMBIE HERE A RE vazs & LTORE
WEOM EZ Ko e boe, BROENEHE 27 ()
U-80 78 TV % sm 5 5

2. B F & |

(1) PEHNRE05W 233, A SEEPA-BOX

(2) NHK (%, %) ¥ X URIE 24k Fk 43¢ \
F#EHFPFEANE T3, chicky, B HELdhy,
B, GOHHAXTE LEDZH D ot EREENS,

(3) AR 1z0r 1, BELIERIATR 2
IC {t ¥z + #EE (77 BEEE) 12wt &, BERW,
S HEWEE e, MR, TTRTF e T
T2 ncEs,

(4) 4531+ ROFEBITG, HE»LOBEKIEH
FHPRELTHE LT AET, MR, ZFHH o Lt
OEHL 170k BEAL 2,

(5) REREZERE T2 FRIEEL v,

3
2

(REY =L ER

ShERNM

o > alhR

S

SEERRROSAEE A BE R TTHEEW 1-w b & R —Cé(\)(;gi?l\;)
%, A
3. REBORG R SR E T G - T AT 21T

C DD 4 FBAR O E [ 3. LicRd, X 3.1 809 TV ot 4 % 7 b i =
(@) RIS TH b, D) IRk 3, Schematic diagram of type 80-TV transmitter.

1260 * NHK $fliAdh *F Z2EEB R B E BEVERT ZEEERH - Vol. 47« No. 12+ 1973




gpighll)

480

L

N
e ag

— 20050 %— ~200~=450{-100~-——250
1000

#1475 180mm

FUE (4 IEsT o BE

Qutline.

3.2
PG HRICH Y (1T oz PA KB IC, 3. 2KkRT &
SRt S,
D=L F Fi, 2O Fedn BRET S 0iICET S, WA
BT RDDLDTH Y, AN oaua b REWE LF LPF
FRAELTWwE, coLPF i, IF %5 RF EE45 ) RE £~

FRESELETCIERVEDDLOTH DS, BEWBTTED SL-6
(2 %280 3T, 120t I“]VCT% R-2 &L Y, BEofink
XALT, 1zwh OFE ZhnTwnb, ¥k, COEEHB X
OEIR & b g 5 M 4 15«7&;‘&3‘5 7zdic, PAfyoz O_LHEIIC
INED 20 BFET TS,

—HHEH LB W B EOD 2 AR 3. 1 (b) WRT
ra, ZEFCE, PBREBINARMEZESECHD AT NE
AN 2anz, TTHZER, SHESHTHRENAEL -5, iR
Bk, 2SS r—J KESO y-u BERE CAEGIC, chE
AL, hoEBOWEEL Lo, HEFMCIFE T L0
BEREIN T2, REFMOSHBRTFARIC X Ccofb, 28 7-Tu
EKM'S U7 B A B IE RS, LA 335 AuF & EhTw b,

SUERIZARD 15 GLLIFCH B 7w 80 JBIBH0 i35k Ml T
3 I E,Ué: LHI80dBr & Lic, T D7/ HERERE @ & i1 i)
104 C]B,LL (%] 77 72& L:;H ﬁ}lﬂjj— 5 o
4. I, M BE

C oG, BRSSO HEETS Y, KR TH - TTR
FHiEbARWC EEER L, Mo @HANT, SiBEEmInc

W,
HEHOTEHRER A 1, hitr R4 21CRT,

=402 # fiE

Performance.

M —10°C~+40°C, B 45~90%, MIFEE +£10% OZEEHAICE » TRD

HREZMET S k.

X —20°C~~—10°C, +40°C~+60°C OBEHBAICE T

B KRR poBITtE 2T 3 C L.

b 3]

% i1

+ 2kHz BN

Mo B R &

RER LA R LT

+aMHz pive { T 09E BT

+ 9MHz ¢ —30dB LT
77 BB ERET « # 2 2T 28817

+AMHz ) . | +1.0dB BT
M e { 0 AL

ANA vE—F 2R

FrsEeh LA % 350 & LT £3MHe Bl VSWR2.0 LUF

O S

VSWR 1.8 ofiffics LTNERA R RE FHET + A vH

OFEHR R 5dB UTF

HiE, BRAREZOTAFMBECL vIET 2.
AGC it VA HEHToER AT £10dB OfE TN
Fitit = 1dB B

12dB UF

A LESICH L 50dB BLE

EHHMNOWECH F - A~ FEBOFICHATE L HFT
H¥3 920 kHz KR EF A HRC ~25dB LUF

EmMPoRECOR T I T ABRERE OFHT N
$EF v FARE —60dB BT
S v Ak ~30dB BT

5. fFazw OB RUEAA

5.1 (}))7-80 R =
5.1.1 st ek

IoER, HEEEESD. 1 KRT,
=51 ZEHoEH M
Rating and performance of receiver.
T
n g | !ﬁ EH
o 'fr%y " VHF Xt UHF 7 L EF + Z D b bOHESF v F 4

R

58dB/pV (MR EVE A THIE)

glfyl:'——a'vz 500

| 16.5~22.5MHz

m o hlv ~

A | 80dB/RV (R{EEINIE AT

AvE~FvA | 00

® @ W™ E | DC+i2V
e
5 2 % ﬁE

JRROMHET £1X1070 LIy

et LR E I E LT £ 3MHz Bl < =1.0dB Ll
+9MHz ¢ —30dB BF

i3 # i

W 105dB/LV ¥ 0.5dB LA

ANA vE—~Fv R

VHF, UHF @k 327 + A rickt L VSWR 2.0 LLF

VHF, UHF Zf2 L4 &+ « Fricxf L 9dB HUF

F 41 E ¥
Rating.
H EN #i o
A # B UHF F7LrEF+ 4035 LOKEF + H v
% @ 0 J1| 0.5W (iR A GHIE)

ri - EE R

VHF X UHF 57 « #A1CH LEBANE FLABE O
HHe~AfEaElR, EHhlh et L £3d4dB BAW

A vE—FvR 500

SEHHPORECO A7 Y T AREE, TOTHENRERE
F v A AR ~60dB BT, #EF « & A5HE-30dB BUF

ZEAFEF ¢ VHF o8& 50dB LT, UHF o5&k
100dB BF

VHF 2421 1.5 W BT (+12V)
UHF %f2i 20 W BT (+12V)

»H 24 # i VHF XZ UHF FVvEF x» 24D 5 LOEEF + F A
Z FA B 61 dB/RV (s ATRED
AvE~Fva | 500
i i3 v EN ~F e XAy BB EERRME
L N 1 R - - >4 16.5~22.5 MHz

BiUHZEF 100V 50 Hz X3 60 Hz

EHFEHASFCRELTHRT S

@ B ~10°C~+40°C
R 45~50%

¥

WAEN TV g5+ B - REE - RBE - BN R -

1261




12— BEEMEL, HFEEOHILEHnTnd,
5.1. 4 UHF 2{z5

|
VHE Afj  |ERIE % 1 5 IF i - .
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Anti-interference Data Set for HF Radio Equipment

Communication Equipment Works

Kenzd Matsumura - Takahisa Ota - Shigeo Sugimura

Mitsubishi has developed a new data set, which makes the teletyping or data transmission with HF radio sets more reliable. It

employs the FPK-MODEM overcoming interferences and the interleaved BCH-CODE correcting burst errers without feedback. The set

has been tested in the laboratory and also in the real field.

to interference ratio is less than —5.5dB.

The laboratory test reveals that the bit error rate of 10~* when the signal

The field test shows the bit error of below 10~ in usual field conditions and of about 107%

in poor conditions of the field where voice communications are pretty difficult. From this result, it can fairly be claimed that this new

set is much more excellent than the ordinary FSK data sets, which are sometimes found inoperative even in the case of feasible voice

communications.

I X B ENRPER 1, W< 19M04ER L Y & LTEM
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LiseLTwh, ZOFMARRS EMEINALDIDOTH - 7o
1960 4EfICE b, HARE ECEB K X 5 F0an BREOUIIEERS
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HEEBRD Roore? Ax i e LT, NENRTOME, BEIE
BRD 58 EEEEOTREV L IHAL T 5,
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CDIEHD F—a {m2 I 13 FSK (Frequency Shift Keying)
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OFRO—D & LcEicrEgEEE I & b Bk EEh ¥ T
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PK (Frequency-Pattern Keying) X %#FIFEL 2o

WICE b AR e owTrl, 3k ARQ X B—Kkicflnbh
Tnd, Chit F—2 —5E Jowy CLCRYo TREL, RV %
BHLABEEXPERT AR Y, BERAL : 10HERE
THTY L WBEREOFIRTR L n OEFEE (VbW 3 HEEX
OB RHEHE L, ToBErk ARQ FXOEHRTEDHLH T
PREES 22, ZNMBEACTEAROPAC X Y ZENTRVITER
Fhscre LT, #hikds BCHASYRAL, Fih -7,
B LD B A~ B Y ic T 5 2d Ewbrus-U-T ZH
Bl

2.2 R, NESLUEERET

FPK fm3t3E R i — ik o ZEiHE FEH SSB il & St L <
Bisrs@mitanctesh, @2 1KFRET L5k, FPK-MODEM
MO ETEERE, LU 295075 2o ENE,

% 7% FPK EREBONBERE 2. 2 CEECET. &d, BEHO
ks L UAICH D DR, SERICH 2 M ARNER (F—-1-F
BLUSUvR)TH B, AMNEEE LTik, B A 1vs-0z—2 H
BEAMTHEREOK 73 X YO EEMAwb L b TES,

Ao ETTIE, T2 1 IKFRTEEHTH D,

2.3 4% £

(1) TSl

BEA LUV EHOBERS I L TIifER EbodTRTH b,
WAL LEFHEEUNCREHER TE Al 22 L5 RTE
BRERATCENTY, BER FLa17 BE (F-2 &%) HBATET

B 27570 | BCH || "1;/5; | | FPK S
=E 5% 58 e EEES e e
& rzzv7a | BCH | | f¥E FPK SSB
®=E WEE BEEH frE-£21 mEs B

® 2.1 FPK E2&RE jows
Block diagram of FPK data set.
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(a)
FPR{Z#E B

(b) {c)

K-k Tivs

2. 2 TPKIUEZRSERE 3 & P A 35 o 1L
Exterior view of FPK data set and I/O.

£ 2.1 FPK mpEoREHT
Performances of FPK data set.

(i 100 bit/sec

L P R 2400 Hz (300~2700 Hz)

AMNA4 vE~ vz SEERIRM 600Q+20%
AF108 160 Q

EEM AT v ne 0dBm (4 &)

Iediikinred 25.4V DC (22~28'V) fiEHl

ERHHK FPK (Frequency Pattern Kying)

(RS ~F XL v AR

BEHR 7 v T 32

Bl BPF #5mig 3dB & T 85Hz

R PEBANER

W M, 5, {biEL

BRITERS BCH %% (15, 7, 2)

Avzry)—TH 100

FIAS 1A RER 5.4 sec

1 8 e £ —20°C~+450°C

T, TR (Kthoa) 340X 233X 250mm  12kg

H5,

(2) ZEBOBFE

MA—ZFRAEO T, kD FSK il a7 BT
—30 dB~~40dB (1/1,000~1/10,000) D REEBEHC, FIHEDEEH
EETH B,

(3) BB oFLFIH

FPK X 3 fesk otz FSK i by 6 {5 0EHRIE % AT
#3, % FPK ZEHRR0 Al Aa—v 222 TR, B—REEK
THRESOFARHERAFRETS b, FEBEFIHEO R b bk
HHEFSK Kb i v dohn,

(4) BRHOHTETE

PeeD ARQ FREHA Y, whW 3 Forward Acting IR Y ET
E%fT% 5 OTHREROBEN L  ZEMOLTHTEENTE
%5, TODHFHERN BCe-F) TIEEAR FLaT ME (F-5 &
) BARETH 5,

(5) HWEANEDHEL

FPK-MODEM i & b % - 2{EBM ORI ETMICE b h 3
DT, FLAERME BEETIEL sud RIIR BV 295075
RERAT 0L, FEBC WS hi 205075 O & 5 Ak
WA N\~Fo17 DY OTHBEARTHoKHE L LB,

(6) FHMEMEHREE O

FERGEEHROESERRET 3 0C, SHHE aEEAN
TRTEE L CEE S, EEOEH SSB ekl & ol Al
TH5,
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2.4 MEEOHE

Bl Fea X S BTN 5, MEELTRET,

(1) WL F-2

(a) EBEHZOHE, Cur BRI X102 2E24H0 SIN
BOITERZ LavEE #y—2dB
MOETIER LAasa #9—5.5dB

(b)  W—BE B OBE, b WYKL X107 2357 »

WYETIER LAavEE B f9—45dB
¥y §9-6.5dB
MYETER L & #9-55dB

iy #—-7.5dB
(¢) Az-v OfR%E2 FPK PiEROBE, tok K1 X107
182 e S/
HMOFTIER L wBa W - 5dB
Ty $-6.5dB
(2) FEZEREHF-2
(a) HWHEOZBFKAT (A3 TEBI2~4, BREL~3, &
ED 2r-vud) TOFY Fuh BHR
MYETIER LAVWES #1072

ROFTIER LG #y 10—
(b) MICEEOHAEE GRE4L--S/II0dB LIT) O Fut

HYETER LAeEs 1072~10%
BlEd &5, & FPK RRERY fvidilif o 2 RUkii Tc
R ER FLa17 BEXTEETH v, FAEFICREORAE
EUVDHIBEHEACTHAS C & BME I N,

3. FPK J5=t MODEM

3.1 FPK FRoEB

FPK (Frequency-Pattern Keying) A=z #¢3% 0 FSK (Frequency
Shift Keying) FRICAHBIREEOREZ I L CHEEEL K
S, HEHBEOFRTH I, B 3. 1(a) knt ko, FSK
TRHAFEL (3-2), 00R-2) CHISLTEZRENE— DO B #E#
P, R BEETa 0 aockL, FPK ¢ilEE (b) iRid k5
CENEN—EDHIBNE —ED Na-v TET 2 Bt # % E
T3,

ZEWNTE RENE FRL A 2R —0 BEEEL fa-v 2R/

——

(b} FPK

3.1 FSK ¥ Xt FPK o F e BR 5
Frequency vs. time relations of FSK and FPK.
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T

EEFIEBRIC L) AFodo RIET 22 2t Y, v-0ESD 28~
2 EBEYENFN—FRBEHO IF BEERL, ThEhEE
o o2 (BPF) #3 ¢ &ic X h HESS BEK X2 HER RN
ELHDTH 5,

" FPK 5O FHEOFFMIC O W T,
R 72 v,

3.2 FPK HztoitE

(1) EHEEoRIE X v BEDHFCHE-. E3. 1IRL
72k 5% FSK & FPK ¥ T, 1318 10logy, (FTJ2) dB %17 FPK
DIE S BB RECTH 285, (&) F=2400Hz, T=10ms
(100bfs) 2+2 &, chix108dB L% 3,

(2) FSK :[E U B EmerE> o ¢, AK(Amplitude
Keying) ¥ 7 13 PSK (Phase Shift Keying) i l-~<T o~y d 4
AZEICHR,

(3) —BR IR —RER LA E R0 T, FERERE K

FEOTAL () TEEN—RETEDECEHFTED, TNRERHK
FAFICEE LT 418050 BER XD THEEMES o2 Hlklt

<HFTH D,

(4) B HMA FSK Xk padme 555, Lozl
I g1 87 HREGRLETNE EbD THIBETH D,

3.3 MODEM o#migE

FPK 50 MODEM @ Jowo %R 3. 2 )K/RT, At A
a2-u 1, BICIRT & O ICHEHERERIERR & Tud56 S MEE v T
Froal WIKVE-> Th Y, ChiCX b ¥bdTEMA Na—v BNEE
Koz, Ag—u Fo~2 b 23-2 A LBE L, ZHHOL

¥ ok EEBHRELADT, Judse AR 1A U“CT% Ed
MBI E LCREH Lo, BHEFRERE Sods, DB
Mg MR T s v T3, AR L HMHBAIIZ
WEFNR Y 300~2,700 Hz oM Ic AL k5 IcRELTH B30T,
¢ o MODEM (3 A M LA 720 i h @ R o @ SSB sy
WEHEEL TS CERTES,

3.4 FE#HHR

FPK -CxfH a3 B e 48 45 0 S B
F 72 iE 2N~ DR fa~v LN —K T b bREIE ¢ 3
T & A BIETH B, € O MODEM TRk X 5 4 BIECH
WoslAs LUK %TTA>Tw5

BHCREL e P P% R

a0 &, ZERED 2-2

Fe%
AH
BESES
(=-2)
palsEs
<7 o LPF T
(A~=-2)
Tarz
mEEE BPF
s <5 BPF | |,ee
AT e (7-2) g
. Foz
[ e — 5
BPF [ N
AR PP

3. 2 FPK-MODEM Jg.,2
Block diagram of FPK- MODEM.

EEMRBRAORECHEY -2 ERAEHE - 45 - KE - B

(1) FsiRigic s v i, HWFEcRBMEE fa—u ONFE %4
L¥o—%HM GBE) €Foued, wb®d nogud 2o T
Vb,

(2) EEMTR -2 % X20ICHkI-T, FEFELL T1
& 0 DFEHEHE L (1010-) & —ERE G5 8) EETS,

(3) WIHRTE AoFod FIC 1010 £ 4130101 2FE LA b A
V3o BEILL, FSRARECES,

(4) FEHFEARECTHE, FE 1) BREINTVIHD -2
il BPF WHoEERE avut L, %02 BPF ofulEB#ic
AP X5 K EBER O RN Ae—y OREE HIET 3,

(5) FEBAREICE WT, 1010 3 80101 & 28, ¥4 3
THEERELLD, S CHEZREICRY nvFod 2T 5,

(6) —EREILL RS ARES MR L2 b, FERERREIC
0, ke 10103 X U00101 & 26w BAZFEEZZE LT LEF
TREBCHREG AL 51ILT 2,

(7) FHEEFERECE-TY, FHAMKMEDOR & EHATEIIC X
D SAIRFIRARO I fa—u OV E T 5 2%, HIEEE &9
JEL LTHOIREICIEL 33,

(8) F-zDRHDOHTEHS (End of Trans) #%F Lk b,
RIBICR D A wFod 2T 5. RTHZEZELALTCY, 2
19 % PR L O~ B FRERRRR B S #iE L 7 & fF5 IR TIBIC

FE2L50LTwd, $42Z20 217 O L VB F-a T2 EL
72, F-z OB S (4 1 Carriage Return 35 X U8
Line Feed) # 235 ()AL, HMHImCIIHENE22E L2 b 2
12 % Vol EEB LS5 LTV,

LLLD X 5 AR E AL L OCIRET Fdan WLTI & b 584
CEHEWKT AN, SAEERTTRCTS D

4. RYFTERE

OB ET I, J-vud, R X210, W—
WHEEA OO HRFC X 2 REYESESGFEL, BRK2~ 3B
DIEHIR (3KHL) DIHERES C L HFHHE IR T 2W, T72H
ko FPK-MODEM (€ k 2 AT Y, 0.5~ 1 HEED A—2t
MOBEL, MAB2HBE T, TDXI %R A-2P D &,

BFTRELET 5 suds Y ODMBRITIET 3201, Byl fua—

J L7 BCH 5% w8 ) AT B2 L 7.

4. 1 BCH (Bose-Chaudhri-Hocquenghem) &5

BCH # & 3 50—, suds RikY i, —iic 2
—1>mt A3 {EEDOm e t XL, HFEEZ™—1, HRE o Fme
FRRENLTC, tEyb MTOMEEBEOBRY ZFTIETE2HETS
5®, o BCH # B igmEssst —ged s &, #5R i
W BB b ) BT 3 -ONTHY ETIERE) &/ 27
~1) BET T 2P, 2R I0T B LB FTIEREI R Fib, (R
BEEE 12 0o BCH £5e v» 5 B £ b, FERRE
» BCH (15, 7, 2) fIB% M L ko C OB I LILD m=4, =2

DFEICHEAL, ﬁ BE2-1=15F,1, B ot B, 4x 2=
3Ewh, T;Jf'ﬂtﬂ 4 16— 8 =Tyt T, t=2Fy} DITOMEED
MO EETIETE

(1) Ak EUD BCHﬁ ki

BCH (15, 7, 2) B DERSHEHI

p(x) =p1(z) pa(x) = (2t -2 +1) (@ 23+ 222+ 1)
=8 p 2T 28 211
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Ot 1) 2 +zt +2®
l13+)\/l +x|1 _i Ts mz:ﬁ
xt +at st +x
Ll"_.,)v)l+xlﬂ +.‘fs +x4
ettt Fittx
2P +x?
Elge (BBEL o P ) rovrremininenrnens - 2 Frttrite

B4 1 BE s O

Example of calculation of check bits.

Ply)=xt+ 2" +af ot +1 0L ERE

-
i [ [ Fe-{ [ o e

BHRA S Q—
[ J:o7tvvas .@iEXOR @ 7-t
4.2 BCH#58# Jows [
Block diagram of BCH coder.
ThbH, THICEBHEOEEE, —Hile LT (0101001) &3
-2 DHECOEHWHT 5, FHHF-2 EFHEAL LT
S (x) =0x41xB84+ 0212+ 1211+ 0210+ 0z + 128
=B 4 li4 28
LEDL, flx) % plx) TEHRET D FRE
g(x)=2"+25+zt+2°
thb, (M4 1) 2LT, HElbankiEin
s(z) =f(x) +g(z)
=B+l 4+ a8 2T+ i+ 2t + 28
iy, HEc#Ebhd L (010100110111000) w5 15 EL DEFE
B LENnD,
O3S hEWER T2 EE i, BCH # B oKtks FH L <

vobLoas & PHLRER (EXOR) % Ml ¢ MIC T & 2,

BCH #5%D S0, A% H 4. 2 1CRT ANMTrbA-TE R
TCobt DEFH -2 1%, 1ot FOHFEMRCADL LRKBICZNE
FHORTF AL AT, TEsE AD#D L HIF BB 3 RRs
BWooT, F-rtEEEUMEAT8Eyr A b1SELF HETIHED
FISZ KR Co b & UTHINEG T2 5260 e i, W3R T
HEAKE LTHRTEv b HIRE 8wt @, BCH 5k d n 15
Eub DFFERHTWI T ELE D,

(2) #gEo BCH 583

BCH B0 EESHMIC D2 T@ kT, Agc il
AL 7z Chien @5 X 2 5 c 2w TlE Ak~ 2,

BCH (15, 7, 2) DS p(x) oD R

() =zt+z+1
po(z) =zt 2+ 22+ -1

DERENIC L D EHEME RO, ZEFHS r(2) ThThC X
DRRE S, S T BMEOBERD LS CHET B,

(a) S;=0, S;=0 DEHTEY % L,

(b) S;=0, Sg>x0 DEFIZ 3w B LDERIED D,

(¢) Si=0DFFE 1 E7E 20t DERIEH 2,

kit (a) DHEE r(x) DRUD Tt XD E EEH F-2 &
LTH O L, (b)DEFEEETIETE A ERD TH 2 DCEH F-2
FEoFEHY T2, K 75-6 B5% BT Lo5KT5, (c)

DEFRRD L5 ATFWFEC X HIRYETIEZTTR S,
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pilz)=azt+atl

$:1=0, §5%0 T T
. #h
BCH#F
AP (@
S0
=0
palai=x*+ta¥to’+rt+l
——[ Beylv7hb o2 }*’“"
4.3 BCH @235 Sovs
Block diagram of BCH decoder.
{5
[ VNS i
AN A 7
/ 1 N
‘rj Isy st | I
) 1Y T 7
RERRREN /0
’ - ‘ | 15
{1 O T O O O O O !
PUET PT
T 2: 3 Mif s ™
Pa| Pul P Fu| Pe P
m{4vyF—=Y =T, .

E/;;? 2% Eimty FosN—~ 2 G

4.4 tyrtua-i-7 BRHEK
IHustration of bit interleaving.

pi(x), polx) WX B HEEM I & b j A v bz B IA IR
(A1ir 0 L) DEIFERONE, Thbb 2/r(z) @ pi(=),
Pa(x) L XD HEFOHEE Sy Sap & T DH,

5=+ St + S+ Sain

FAFLT AR 0 L aniE r(z) D 2P OB Tnb e
HEL, 2O Eub ZETIET20TH 2, ke k) j=1, 2,3
~~~~~~ EMEK v AL #IMA B ICDR, o, 2B, 22, o
wh DEEINEHCE > T M ESRBHEIRETIEENS,
LEOFEEETTI A0, EEFREM4.3CRTLSC, D
OF A & B0 WEEME X O EXOR &b i Ehs,

4.2 Ey b4y —-Y—-7

Eobtoa—U-T &k, & dEBELTH Eut T—EHk 72
DML CTE LR T2 &T, FRERD XS RHFETTTRD
o, ThbL, 4 BCH U5 7, 2) HEHMIC L b nz
B OSSR LTHIFTE, M4 4 RTESCHERTEY
by L) &8st (prpe ps) kD BCH fF 5 R3]
%, mIaws FEHT ooz kic &2y Lk, LWLP... . L)o"
[q(l)I(Z) ‘‘‘‘‘‘ Iq(m) ...... P (1)1,8(2) ...... p (1) DX ») VCFI& ;'H /\ JL:'}I’-
ATEMT, ChicX o b e b EBEL Tw 2 LV & LY, L
& LP, o ERFTRTomy OERET RS NS C e Abh
Lo mE Aua-y-7 PWEES,

SEMNTRELNTE LB LZAEVTRS 4D L5210
2 ;{kVC AEY l/fif;fi IL(I)IZH) ..... PB(I)I[(Z)IQ(Z) ...... pB(Z) ...... Il(m)[E("L)
~~~~~~ P8 DX SIS UFTE Pl ANk A C 5t i 2 i, BCH
(15, 7, 2) %5 1 Jowy §2OlHCEH S NEEZETab b,

CoX3eTde, BERICEE 2nmtyt FTOEV A2t #|
D23 1E, FEEEImEyr BT A~ RO 2AEFEELTY,
1 Jowo @ BCH (15, 7, 2) B =T 2300 ik 280+ BITF Ik

L, BCH HEHIC X W SERICETIETE 3,
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i

AR, 1&)\27/0)?33”“/\ 2P BY B LURKIBT OO
HA-2b RO RETIETES
m==100bfsX 1sec=:100
WK, & BEIC S EEBFTA 25 X9 8y K254
1BD a5y hOHNEHHLBKS 5 15D a8y KANEHLD
FoLTwd, FLEBERHE LTRIFLAOT, HEHEEE
BT AT RIPIE T D, Ladi-> TR i
C=15x100x% 2 =3000 bit

THY, ERFBHLMBET oA AT THT L LDRE
TR 1L,

T'p==3000 bit/100 b/s=230 sec
THd,

5. BBRF—-74

5.1 Z=WERF—4

(1) peiscdss, SINKEur R

0.3~2.7kHz & BPF %L = i & a2 B0, S/IN 33

DROER F-a ZH 5. 1 IRT. BRYEFTEEREH-RWHED
Foq B, HekBHED F-3 % 1 ASBORT, $RDETIE
ERE B OBRES SHTRT. Mrbbhb L5,
FRE X b 0.6~ 1dB Ewg8, HyFTIEEREZH v 54 SIN
=—2dB it c#E Y103, S/N=-07dB Ic TR h 10 85
N, BOEEEREA-AH A& R, SIN=—56dB TR
1073, S/N=—46dB i<y L 10 B bk,

(2) @il 5, SHI §<\T Ew b ADS.““‘

COEERIFER ORI X DIty BREA S, R EAR
EOREWI foap, F8R) RHFEEFEW AT f.w, AV
Tty B v SR feoop @ 3 ﬁﬁjmm@%ﬁ F-5 %[ 5. 2 KR,
FPK B g %2028, BT EEBREGERLASED 52 %
WeegT . F N0 koic FSK @ s.q (FPK-MODEM o 3

-1

2

N W
T
—
s

7
2

Py

2
L
I

PO

O e
S/N (dB)

5.1 gt (S/IN) 3 Ewt B &R
White noise (S/N) vs. bit error rate.

EEMHBERAORE Y -2 23ER 2N - KH - 2

D54 HEABOSEEZBEEIETERLZ D D) ¥ 1 AHECR
Fo Ebibdbeeb, FPK 8cgBECc) S/ I=—-47dBT
B 1073, S/I=-—43dB -CEih % 107 {8 b, FSK ik~
RECTHHI65dB B, ¥ARVITEEEYERALARIR BT
% S/I[=—57dB < 1073, S/[=—55dB ¢ 10™ B8 b Mo

(3) {bo FPR EE kaiiEcds, SIxt ot b ®

IR fa—y DFEA S b0 FPK E8 1 k3 HEo—FE L,
50Bd o FPK E&5# &L LCins, FEBEFTA-7. HEBE
FEED pows OIAEBIRIC L YR RERE LY, BRI OR
Waliiaz Tean, ZIEFHMANAEZE Toy, HEME AL M2
Teoop D=0 F-a% [ 5. 31cmd, BUETFEBERHAY T w»
A, BEOHAETY SI=—5dB &Y E 1073, S/I=—45dB
< 107 DITF 2R LIk,

(4) FHRE

B s X ORESESINIFE KT 2 FET BAR IR XS, 4
T, FERUTEOHEY, B EREEOBETH S5, B S. 1
BFIURS. 2L AERZCER XY, Wb EwhBRIE3 ~5
%1072 PITFCiE 100 96 o gh®R% R L, S LT hbkEE F2
CEBbhb,

(5) %&»

BT 23R EEGIREERME B Y TH D, i
BB LT FSK it b= TRETH# 6.5dB, FEMic 3
8.5dB DA B LNz,

o FPK B2 X 218 L<d, BiIiEHECs 33
o e UREERERL, AR Az 2ELRER— AvF €T
3~ 4 FORMNREETEL T EBbr b,

5.2 FEEBRFERT-4

WP 484E 1 A b 4 Qi <, X 10 BRI b 2 b R 5FRic
BATHRET R > 7o SERICHRAL A2 ABEIEERR & L TR

.
’ \
5k
XX = 560Hz BT
< —o f,, =E20Hz T
ok O——0 frpon =E00Hz B
= TEAE 265
-2 FSKER®RE
1075
cb
or x
= ok
N
v 107
107
! ! ! ; ! ) 1

571 (dB)
M 5. 2 fmpE (SH) HEuh R R

Continuous wave interference (S/I) vs. bit error rate.
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107
51
1072 -
5_
3_
Bl
o=
i
107 -
v
5.
3k
21+
1074}
i 1 3 i

L i}
-0 -8 -6 -4 -2 0
$/1 (dB)

K 5.3 fboo FPK 8 X215 (S/D) i st 3Ry R
Another FPK signal interference (S/I) vs. bit error rate.

100 -
_ - —— BT e
8 X .
Y o BEASE (BE)
M DL
g
®
< 50 /
=
§ L
E /
L ) I
|
| 1
1
H
] M
i . L X . .
-5 -8 =7 =6 -5  ~4

S/N 2l S/T (dB)

B 5.4 SIN %7z SIS AR
SIN or S/I vs. probability of synchronization completion.

ENie 3770 kHz LIFICRIE S N ies & D72 B OFFRIHHIC I &
Do THE ORI KR ERE L e, BFOBEREBELCEVTE—
MICREZNCIS L TRl O B BT 2 o B AT b, $x
WA RBREATFET 2HE AR EFTT 208 EHTH 2,
UL LEREBC Fiko & 5ic 3,770 kHz 1 IHicBRE X e o 1,
FHORRZEFERN I EHN FPK BB O AR Oz DICR %
DOTHEARERRL ko,

EBOKR, BEOBRRAT (FHEOKHEI~4, BE1~3,
BED >x-Uud) T, BOTERTASCLICL Y IEIE 107 1Y
ToOLL B EFELI LT, B EE-H 5 ED
PH2ETF-TH Ewt EYRIFIEFIES X107 LLTFT, EIRIEER
BLLTRTHERCAZ LS RBL % B/, -2 0—FlvE
5.1 cF3

FHEEBEIICOWTi, —BRCEBBEL FEBED 22-vud OfF

1270

R 51 BEOERRRTO 7-2 7

Example of data under an usual condition.

. BYTEEL BYATED Y
/B w EEw e m | ,.
R WHGRER & B e s m v lE s B v gar
7>
i Co RB |y 8| o r s Yy bl | BO®
411 1605 H 2 9520 121 8848 3 3.4X10°¢
2 2 3 10192 83 8904 1 1.1Xx10°4
1700 3 3 9800 64 8680 Q
1804 1 2~3 12320 136 8736 2 2.3%10°4
? 2 3~4 9800 74 9576 Q
1834 3 3~4 12488 51 9408 0
1900 1 2~3 9632 43 7112 1 1.4% 1074
2 1 2~3 11144 88 8904 1 1.1x10-4
1922 3 3~4 14112 22 9128 0
2004 1 3 11928 95 9408 2 2.1x1074
1 3 14224 13 8792 2 2.3%10°4
!
3 4 14504 84 9240 0
2040 3 4 8904 48 10416 0
4/12 | 0845 1 2~3 10080 140 8120 3 3.7x 104
1 2 12544 163 9912 3 3.0x10-4
! 2 3 14504 81 9576 1 1.0x10-4
3 3~4 8568 21 10192 0
0927 3 3~4 9800 47 8680 0
1000 1 3 9520 98 8348 1 1.1x10-4
I 3 4 14784 56 10976 Q
1028 3 3~4 10192 39 9968 0
1501 1 4 9408 i6 11088 Q
1536 3 4 8624 6 10304 0
& B 256592 1689 214816 20 9.3%10-3
* MEROMRESFIC k5. (8 50 km)
1. REHIT 25 W ) ek R
2. BMEHN SW FTuy b EhE LU
3. RN 25W £ 0y bR

WFERY, D7 2~V IR IVIREDD

HARE 2O TENERBRVF-23BbhAnE, —fic SR
0dB Xy e hEWRL T (RES) TH 107°~1072 D Ew b BR
h NG, ThHEFREEERT 555 2 CGEATRE,
PR VEEDD KA TCd FPK ZRiEEic L b ERIERE OBE
WTRETH B LELLND,

6. & + U

RE i FPK-MODEM &, -zt 8D %#HCETIET S 1us
—-y~3 BCH-CODEC % Rl v %, HHEHOF L 7z EtEE
PRELEERCOERY Th oo LTORBBEHECOHEHESL L
PERELRBOBCEFRRATCY, 103 EBEO Ly B RK1EL
ho T LAERE N, REBRLEROMERS ik 72 BRICHE
Aihl, #ko#E (FSK-ARQ) # /w2 X h dREICHE F @
EHEEF ICHETAERREH ELE BB LA ELE, 4%E
BtENtoBEREEFECE T ETHE2 L BbhdoT,
EFE XU £ BED S THAL v /s @RI AL 8 % F
WCHIRIEE %7213 -5 B K ICHEHT 2 C L BFHI NG,

B ICEBBORE RS L URBRERICH NI Wk, Kty
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LU BYEBT DB B NMICERNT 2,
T £ X B

(1) ARE, &5 EHc k5 -2 m%%EE8, Bk 18,
No. 95, 262~271 (FZ 47-3)

(2) XH, % : BEE MODEM 0—7x, ETHBERL,
TEFATFRELER, CS71~32 (HF 46-6)

(3) kH, ¥4 : MHR{ELH MODEM o—F3 (5 240, TEfM47
EEETEERaeEkS, No. 1660

(4) A. W. Pierce, et at. : Effective Application of Forward-

fF

YO
B~ I5E

#E 1 FPK @R~0E—IFEiIc X 3 ik
CW Interference with FPK demodulator.

AR ORFE IR T2 BEREE - BN - XH - BH

Acting Error-Control Coding to Multichannel HF Data
Modems, IEEE Trans., COM-18, No. 4, 281~294 (1970-8)
(5) W. W. Perterson, D. T. Brown : Cyclic Codes for Error
Detection, Proc. IRE, 49, No. 1, 228~235 (1961)
(6) W. W. Peterson : Encoding and Error-Correction Proce-
dures for the Bose-Chaudhuri Codes, IRE Trans., IT-6,
No. 4, 459~470 (1960)
(7) R. T. Chien : Cyclic Decoding Procedures for BCH Codes,
IEEE Trans., IT-10, No. 4, 357~363 (1964)

#%

FPK J5=\ oofiif;difet il s

M3. 1(b) iRl A kS CEBF % 282 L, THH T o-2
BE, L¥HTaR-2EBYED FPK X2 EL5, 75 &H—
SRS X &b bh—F OB T ICA Y, FPK g BPF
O#EEEY YT He (HEMATHEECACET KLlTes < &,
BPF i DI EH OB GMAR 1 rd & 5 l@mo

T'|T=2[(FT) =—10log,(FT/2) dB

CEgd T2, 3. 1(2) Dk 3 A FSK 0FAE, H—lideyh®
2B 9—0 B 2%-2 D ¥ b @ BPF O#EHNIC b L b A 2R,
Z0%% BPF %75, £hig FPK i FSK ilt~, 10logy,
(FTI2) dB 7610 K & »wH— it E 2 5A L85,
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M-345

=EREN T —
(5 3 - R AR 47

UDC 681, 142. 07 : 53. 087
—F ¥ FIIF 4 AT VAEE
Eer e i 1 YRR« du g Bl

M-345 High Performance Color Character Display

Kamakura Warks

Eizd Yamazaki « Yukimasa Akagiri « Osamu Watanabe « Kouhei Nakasu

In the data processing with a computer, optimum selection of a man-machine communication terminals to act as an intermediator

between a human and a computer, comes to important problems to the user with the increase of the volume of information to handle

when introducing the system. The CRT display device has a number of marked merits among various inputfoutput devices so that

the demand is on the increase for it. At the same time, from the aspect of the increase of display capacity, formatting of various

pictures and substantiality of editing capability, demands are increasing for the conventional devices.

Under the circumstances, Mitsu-

bishi has developed a high performance character display aiming at the improvement of picture quality and strengthening and extension

of function by taking M-340 as a basis.

Lo X » %

FHREIC L 3 F—a WHEHC S T, Bk ElREo Ktk
W, ANEEMEEE OfpN & A5 man-machine %50 fdi A G
2576 WADE, FRAMREOEID 1-F K2 o THEAME S
BoTnh3d,

FRAHNEBROFRTY $5508 Fo2T01 S

(a) IBBEBERRENC 2,

(b) H5-, FVor BOER 2a-0 OIFEIC L Y, HHRO B
EENThb: Y Bn,

(e) #v-2 DEERBHTH Y, F—z BEHRBMICTTE 2
5,

(d) BRZEED 5 bIRELEREHO SO BIRW % p— 12t
~ HEBETH B,

(e) FHEE: oEGEERAMEHTTRS C LR TED,

(f) BENxbBTEL, 2OMARIITHNEERTHTH 5,
FORFEMATEY, S4BV EHEEBEORMAETE IR T
5,

TR ORITCHERL, Biikc C-232, M-340 3 L U Jot2z
BIER h5-J504h0 F42F01 SEFRL, TFRETETWS N,
SEZ R GEFCIETAT, BEEORES L UEE TR B o h

1.1 M-345 . 18
Exterior view of M-345,

1272 * Zamyept(TH) = geall/ep

5- CRT 742701 ORAFEE TR - 2D TYUTIC 20 FEE B, 3
%,

AEETONHEE L LictizFR L 1 5X0% L 2R L,
TR E OBERIBERE L. 2 KR Lk,

M-

g 11 M-345 JERe L O oubo—n 3L

Specifications of M~345 display section and control section.

# B C R T VA v FEIFEN T ~F T viF

FERL PP LU
FEREE Y 4 L ik

1,024 2 (645X 1677), 22 20mmX &5 125mm

2,000 (B0 EX257T7), 3= 250 mmX £5 150 mm

TR B tmE | AT~ GR & B

Ty vy

o R R F K T IXET T ¥y bl )k
(FAZ A& v v HX)

T2 26X %5 3.8 (mm)

"
+#
]
b
b
ne

a2 3.0X#F 4.0 (mm)

#OF % H | KB (368), #F (46), EBE (3 FiI4FA
(=~ Fiz JIS 6220 7 hifir)

v () 8 R | RE7 (—AFRWEBCHb X 38cE 3
7 g~ F g v THNE ATV v b RZ Y -y

FxFrE IwFsp

HEANT 4 —~n Vi

FAVNRY F 4 F I ET T g0 VIR
FAPNY 2 IRy b T~ FEGE
27w b

I BB | 2T RE YT

Ry 4

AF ey (TAb, LT, T, Hyv)

e e Ly

e

# # 54 il DISPLAY CLEAR (NORMAL/PROTECT)
DISPLAY ERASE (NORMAL/PROTECT)
FIELD ERASE (NORMAL/PROTECT)
DELETE IN LINE

INSERT IN DISPLAY

LINE DELETE

LINE INSERT
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e,

y

S

#£1.2 M-345@E oo bo—~n it

Specification of M~345 circuit control section.

HI, KT v IHR

FBEBEK (200 BPS ik 1,200BPS)
Xix

I E M (2,400~9,600 BPS)

4 v 27z~ 2R CCITT #ifictg T3

®]oo Bl oK AF, BEAIF 4 F =2
& EROL I EN
Fov 2k 3x T x

I
EN
b BT E K K
®
H

% N

v~ ¥ O H @ CPU 26 M-345C b3 2 vt~ (7 )
TRAFFIC POLL (WITH ACK)
STATUS POLL (WITH ACK)
SELECTING XX
RETRANSMIT REQUEST
[BEakires

® M-34545 CPU ICoh 3 2 vt~ (165)
NO TRAFFIC &
ACK &%
BUSY 1%
TEXT X (WITH ACK, WITH BUSY)
NOT BUSY & (WITH ACK, WITH BUSY)
INTERRUPT (WITH ACK, WITH BUSY)
STAUS (WITH ACK, WITH BUSY)
REPLY REQUEST

t kS P
7 5 M345 AF g
= e T

B AT~
TAF T
7 IRE

(&A318)

£ 1 TNF T s EET D DARIZI6GLLEIRE
LI EMPX A1 IR0 L I DT 22 54 TE 5,

B 12 BB o BT E

Connection with a computer.

2. fREE L DYSER

AR AR TO Foa WO S X LRSI L3450,
F e AUz BT 5 BoEEE BN, bEET D
FeIC, FREA oo~ TR LEE X A RR i v Tw B,

2.1 FRERS

(1) FERER:WHE

2,000 3L % H5— THFFRT B Ik FEED T ET HE
B, duf-Tron HICEERED o 25, EHEE Jovy BoHK
IO T B C R TER, TO I Fixth, FEMETICE

M-345 B BE h5—te522F2TL1 B - (LW - R - I8 - PR

1 2 3 4 5 . 1 2 3 4 5
; Frirgt
| !
! T
2 a5y 2D
3 Py 3 eNENEEN.
v DT
4—(¢ Py j> a—e L ey
G o T %
5 —(D o 5 P LI N Y
) N ST
6 e 6 ANE L] A
N SRR
{ .
7 & 7 C\: ; f K
1 1 | i

TEROSXTER/CE — ¥ T 29X 8 FIRR/CH — >

2.1 #es0282-0 ORESEIB L O Ll

Chant @ n DFER)
Comparison with the old type character pattern.

K9 L2 B/ b6 b5 b4 b3 b2 bl
T T T T T i

PB|SB

CS8B=1TA~FEOY 7T ORERT,
S PB=1TARYATTOTF 2 PEN DI ETRT.

B9 B8 b7 BS B B4 B3 b2 bl

2.2 JEYERAI-FOE s R
Bit composition of memory staring code.

1" 273 4
1 2 3 4 5
{}r\'r\'r\?r\‘r\ D)
NP RS ANPANPA ISP RN
- iy by
- oriortortonto©
DU o W DL ML N N
AN e B wj
SRR S
O TTTT T
PR S L T LI O 1
O T T o
PR SN I N I VN
L [ i i | R\
Nt Lt
ST T
m LI T I 0 O PR
S A B T R A R
A= NN IR I N B
ST T .
D it
-oroToToro W
At AN
(NP PSP AN VAP 3
Of: PIEEY-R

2.3 EEREEOBHOMND L (B ER
Outer fram display in case of no designation of display.

VTR I N DOT, velvoro QBN ful OERES XU Fob
o Eor B/ L, RROPEENET LT 5T &MUl
YEB XU G)IERDBEEIC X ) AMERER T B, F30F
OHAEARBCT I 0ERIND o502 ORI Fu b Bk 30 9
XazT & Lliz. B2 11 haht & N DPERDER fz-v D
xR PR L e PFRORARINWUE I LTS,

(2) 2R Ja—0 DI/E

H L 502 TEEESCHINC X VBHLTERTICEE 4
U=z e 3 5 HHiE 23 LI E EORIEER LT b C e TE S,
FIR a0 I h5- 3B GR, &, B OED JUoo FRCEE
AROEPFRETD S, CHHLDFER Ia—46 XM 2. 2IRLAE 2
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4= Fa~F (FC) # H35-3~F (CC) % @iSMiF R 572 KHIEZ &
52 Ik biEEEND, WMETHEEINL V7 L $+3502 % F
1y L72BBR, TO #3502 BEREATCR 2. 3IC/RLZ LS
CH 00 OERFRENTWL s I -vay LEFETREE LHME
F-2 O -1y FWHW L, FERC -F Bl T h 32 p-F
AE- DEE ottt Ehkn,

2.2 EEDT +—=TF 1> IR

(1) mEmE

EE_HEEOMBICE K b EMK #4502 2 H &AL T T
IOVIREDCHRN T HEIT 3 C LA TE D, THIZIGH EFERD S
DR LEREM 17, #L-2 AJIERH 17 PEFE» bl
BEXEFTER 1v7 £% BWCH—EEETHEWIT 2 T & 2
TEBED Wob 2FoTnd, EMK 0FERIIATH D,

(2) *+322 ® Josot

AEENOELNTELER 3502 1 Josob BETBC LK
b, #v-z2 OBBECHEI NV T ERHIET S CER
TED, YIlwvait) KERAENBE £+522 D IEw b B Jo7
gt BERCE Y T bhTwa,

(3) HFAHN 2r-f 5

24— F3-F @ Ewh 3 (NB) % high level & 42 ¢ & ic X b Ffy
HWOEL 21-LF ZEFTRD 24—LF CHETE D, [ 24-LF
WTEBFUND 10 OB LT 4-A-00~Fzwo 2T T
¥D, #HoT v LABE +—fi~F X 0wy &h 15- FRER
2, ¥RBEBEEFERRC $—1v ANEHFEEF LT G EFL
BRLANENZOT, BFEOT XD L2 RGICTRS T ENRT
3,

(4) 51ty 20=~0F (2. 4 )

54 MRy 2= F I 51 My F4723T0 24=LF & 5Ty FSu
22w b 24-1LF BH B, 510 FoF702I0 24-LF FTHAL) D L8
it GS a-F AREEHER b BEAE Blo-s TEREND, AN
=2 Z[E 20—l T 51y VR T2 & GS it FS c BEMIIC

SAIRYTFUTFLETN ]
74 =0k E. &

LGS,FSZI -F

ELET 4 = R EFWERTESRWE EEN L G
TOFs AR THET ¢~ Fa— FERTE
ER )
SLbvTryrAIvh F T 7
4= F G IAI (& ‘
L77‘/7=/a‘/ a-F

B 2.4 51py 24-LF
Write pen field.

1'2'304'
1 23 45

UL R L)

~N O o R w N

B 2.5 J7vovsva~F OFRRH
Example of function code display.

1274

Bz oh, LABHOBI-s X JVuo REABLEENERI LA
TEHbEd,

510y PSuRTw b 20=LF 1 51 My IECHBEES TRV
wWEE, BohUDEERL VIEEEND 2—uf THY, H2. 4
CRLEX 5 2= Fa=F ORIC 250090 $+502 B EAD
CEWEWERT BT LNCED, AF Irurvavd~F DERE
2.5 fliR L ko, BEOEROVEED EFt ER0OEME
WiC LW E OIFRRTTTR > Tn 3,

51y Fe528T0 20~ LF TIH FHBIRT 2 85&, FlIRICRERDD
RS C L BEBAD orbyd BIRIC X Y RIBEETH 5, FHAKE
B FS e hd rrLa (GSftimahin) 2%ETF5C e
kb, FOEAR AINL-2 X DEREN et @il &M
TE&D, SEBECO% auto-L KEFTTKRELZWE &, ESC
GS %1228, Th%%ET2LEELEDFS 33 ~CTitn GS
CEEHL b AR0~2 EFUEE PBEHEBICIEL < B 7 & iR
THCELERTED,

2.3 A-—viarta-—-L#k

=y Jvta— BEED—D & LT 27 BAE%E BN L 7z, EE L
HEE e A2 0 1o BIEC L D, Hoh UDHIEROMEIC
2Ftw b BEFTASCERTE 2J ¥ Awoad BIEICLIHKRIC T
-2 ZFAN L7\ » 24~ ORFHIC h-v ZBRFICBHH XD C L
PWBRIC 7 o Tz

2.4 74y HEE

FN~2 DIRE R FEFICT 3 2»IC ++502 LD Delete In line,
Insert In Display % #aE% BN L . ¥ %2504 2» » Display
Clear, Display Erase 3+ X 1F Field Erase ZoEmmEEEERZ T4
5 Josob BENFTEETH U, ARL-2 DANEHE A IYT %
o LOREEBATERT 2 ENBTESL L5 ICRo k.

2.5 REE-~F

{8 £-F 1clt Read Memory * Read Input o 2F¥H B 2.
Read Input EMHEEE 23 A L~ OFYEIC & b HERHZ 7 &
baX, 20 e-f DEFEH A2 DATIL e F-2 DHRELI
EE#S L Jorol ¥NAe—ED F+508 F—2D SUB a-F ICHE
#x boh, ¥ NUL 8B xR Ehz, EEEERINL TRV
DREELBOLNEVERE tve-U OEREATAbh, B
Rz AtLX e T3,

Read Memory REMHE B b DS THRDN, YoLwyaxg) CFid
FNNBER O EEFFRCER ENZ DT, KRFRHD 4TITFR
P ELTHERTH S,

i T F REMEA R SOE 23— 225 h-vi 72tk EMK T
by, HFFTELCLF a-F 2325 ({AEND,

2.6 Fyry aria-i1hX

Y2 Jubo-35 I A, B0 530 2B 0, EFRERLEKD
I3 JYur 242w B X Jyour HIFE ML IC o1PYd IC X
DEMERES D C TR D,

FYoao%—2wh

PAPLRLE BERO B b DHEHRIE A3 55T,
FR F+3502 D 5B JoFob EREMSE JIobrok Ty,

JosobdYub . JoFob #6522 b JUubrat T3,

JYuz HiE

£E Syob . HEOCHEINLKY T,

oy vt s SOE 2wp 2 p-vi (E ¥/ EMK T
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NE— O\

Tz 2

c EAPES
H =
A e

~

2.6 Jyus OEFHE
Connection of printer.

® 2.1 25-22 DN
Contents of status.

A F - X 2 il 3]

® CR T ¥ ¥ ~ V7 vy va A% ) BTRHHE> L VR
WX EREFBCERCT L 2FT

@ TN oy oz Y - 7Y vz 1 ST S 1 IR 2%
Bexhne 2Rt

@ TSV oy r2E Y - 7Y v 2 2H TR, 1 MR E R
[ AR aE 3t

@ FVrrV Iy bLF 4 - TV EIRLY TR FL—-20NA
LB LAwC & RRT

® FIrr27vbUF 4~ TV RZ2BEY » LTHEIAIL—ZDRHA
MLCREHLANT LR

® 2 % R M-MSBREWAEH->Tw s L EmT

i,

EINEND Fei) CELVBD JIoa BHEHTHT LB TESHR,
D276 R1IBLE I 2ERLAVESICIE 2. 6 OBHRTR
L7z 5iCA Bilfisetl % 180 Jyua icififid 2L Tk
5o COHE AL-—2 BB HCREINEWTRADOBEEL
BICERL T (F-i—-F Lo PR1, PR2) Juubryt 217abe 3

KL 5 T EERTEEC R 9 oo

(2) Status Poll #gk

FHE & M-345 D REESR I D A4S, Status Poll #f74 5
& M-345 i3 ZEDIKIEZ 7T Status Indicator 4wt~ IGE T4
50 T Awt-T CEINIHEBREIR2 LIRLALBYITH S,

(3) B, LD 750 HRk \

AL~2 CEBRZWEL 2 wEE, HEE»O 75-4 2777 ++
508 RPFED Avt-D KEFECTRETZ, CHEEETL & M-
345 2 A-FIFs5-4 ZREB X CEHIFEL LD 754 RELE D,
AN-2 BThEEMTL L, HohLoNHI N TWAFIHCH
> iR EERTTR S,

(4) M-345 50 fuasTit BiAE

A2 PEERICT L THRAR R T AR w e &, +-46-F ko
INT #~ 2 F5 2 & Interrupt xpt—3 258 FA L CEIERICED
N, FHABIRCD 1ut-2 2ZETL LB LDIRDLNAL
HEfTh 5,

(5) B (Broad Casting)

FART D5 edos HOREANHE M-345 Ic 25 5B, B4
wi-3 D1 LAY D 7FLz RID % general & 7Lz & F5C &
CEXDWRAWELE TN TED, AREXRZETS L M-345
3 owt—3 D 7FLAFzws ® 15~Fzws 21T T MR HEA
H, EHE_LICHEET D,

3. #& 153

AFERIIE 3. LR L & 5 Ik ER SR 5, ThDD

TEHBTESL, (1) [E# ovto-5 (Line Controller)
2.7 BEgEaritr—-LhR (2) 2 a3ubp—>5 (Main Controller)
RREB YD F-yod FREPHARL LTWED, HEhResE (3) YILwua 2EY (Refresh Memory)
B F—2 W FOBEREZED L 2D JL-Fred 2FHoTWw5, B (4) t54 @¥ (Video Circuits)
TIIBME R % B C T 5, (5) s1zu7 [EE (Timing Circuits)
(1) 7FLRAIBE F+504 (6) Jyua 3vtpo—s (Printer Controller)
PR 7FL2 20~ (RID, SID) THZ L TWies, 7FLz (7) FYuz Ruwor x2Y (Printer Buffer Memory)
? 3 #3504 Bic DID 258ML T3 0L & Lk, DID i3 M-345 % (8) CRT £-4 (Cathode Ray Tube Monitor)
MR T 5 £Ua—1 BiICEE <O TEH D, AL OBIXDZE (9) fE#e -~ (Standard Keyboard)
& 7y aF UL OERSEF
Tryyvay koK k
BAsTT 0k,
*
aos Eavho=-7 PTIE Elen K‘

RV g

e *

7 27

Y “Y

/\/ by

- Q%

7)’ i -

*
PAE
#®

RENEA T a v ERT.

M31 M35 o #lkJow s H
Block diagram of M-345 composition.

M-345 Eit: B ho—+o508F 2001 SEE - (U9 - F7 - # - 7R
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(10)
(11)
(12)
LIFIE %38 - C & #o Wing %
3.1 Egarito—3
EF6Tuadz~2 HlEE & [ERAHIR Lo /o 1ot-v 20T 5
Awt=3 2ubo-3 Wi bAho T, FIETCREHEEILHLNT
HEY| 7z % M-345 CHUE S 7 Ewt O] F—a KT 5
EVESs X OO M-345 2 b D% F—a ZMFD L Flic T 5
BEE T 2> T, BHETRIEELLRLNTE L Ave-T D
fst e Ty, ZEEXEE wto~> CBAL a1zuf 2REX
B ), BDECSLTRED tot-T 2R4EEE2D, FEavbo-
5 THEEEXRND IHACRIOBEXOEHIERTR->& D LT
Wi,
3.2 £artrta—-3
RO E &3 WHT

51ty (Light Pen)

Jvuouay F-1i-F (Function Keyboard)
J4ua (Printer)

EL2]13 s p g

YoLwia AEY & Read fife Write Thi{E

@ duba-L ® F-H-F, [E»H¥ELNTL B3O Jvto-
~F BERLC, h-vi BiHE X 1o HISERFTR S S ?UJ
BE HERSE JUvr € F-a PHII 2 REBEL o iEE

B a5-a2 % avbo-L T D BEEE o
3.3 ¥YTLvwva £EY
Yobwia LEY 1557 L0244 Eut @ IC yey #5318 I W<
WEHR, YIlwus DEOFHABLOEZ H1o1L T 2$4508 F0—
FFIC Read 5 itk v

WoThsb,

Twnh

EAGAYIC €Y O poez #EE 2 %E ]

bEgTnd

3.4 EFFEK

A5 LSI #4505 Srit—a, E5% 2500 QMF I UIEET
i LTza R LT 28 2 LOHEAHL 4502 L EFL B2
i, ToHE Ns5- L FYur HOFR da—p HIIIERE T 5 T
CRTicitbhd, 54 £50»f M THMITKIFE TNk F+52
2 Db EFREREL LY Jruovava-F FROBEO EFF &
YR ORI R T Lo b LTw3, & 3. 21 E5+ B %
Kl7o

3.5 #4350 K

LEY F YoLwya THERD FFL2 a‘“"‘ houva THY,
2546 OHBWTHIER 2002 ¥ 21307 ZEETET D,

3.6 YYrv4y vt~ (7r7~/a >)

2HEETORAMED Jyuz OflEATEETH Y, £ avbo-> Ek
REFE LT Jyoa OIS & Jyut BWERBRT 5,

F e MBS U CRT 365RA o~F % Jyos B o-F K 2540
LT JYos KHEHLTWS,

3.7 FUYH RNy o7 LEY (K72 )

HEEy oEE vt T8N LR, TOBSEE L
CHERPT bR, $2BELD F-2 % JUvbrdb Lk

Fofl v

i!;m Juo b B & L aubo~-5 REAET 3 W E 28 Mok
P ORICEEW L 5 T LATELIDOT, urrs OEFRIEE
bt B B L TES,
3.8 CRT =%
PR 522 2Fvy FRAEEHAL TR Y, FWHEESE LUK,

£, B0 p5- BEPAKRRLELR T S, 528 A%, 3084

185 E
Jrvrvgyva-KknFa—| THh 80$X25ﬁ§ﬁ;’@wmé‘{'ﬁr 11 524 ’K'Eﬂbé‘;{lf, 7324
; ¥ Fp502 TR, BY 4525 2EMELTWE, CRT 3141y
. X7 - s
AIUPE2 ) o % EE F OEIHMEFT veooro @ Fob BEEE XU Fub M Eus 220 T
RSy 7 m— FRFERAO SO & L~ 12 L& L, SEOmZIHREMS L
)7 B4 <z, b‘w(ﬁ)ﬂmﬁ,  HOSOERAILTRD,
3.9 BEF-M-—-F
pann N EARE3. 3ICRLZEZEBDTH Y, BRIKCRTLEEYT
Y b3,
B EREIES g . e ; ey e
—— pt (1) AN +—-: JISC 6233 o EHEEFIC IR - 7o 35 5 8,
R - o
{7‘) vy T WEE, ht, AT RBO4E voba1d TH D,
3.2 P54 K (2) #f+-: +-i-f oL mFlEi h-vrawto-L BIF
Video circuit. 8Hi, 15wt BR4ATERLLED
DELETE|INSERT Frirzlrs | m| s Fo | F7 | '8 | ¥9 | F10 Fil | Fiz | F13 | F14 | FO
TEI T T A
BACK | TAB e | g tE B mt | p . NT |CYCLE
TAB | sk SOE| @ @ | \D PRI | PR2 | XMIT INT CL
7 » 3 & 25 & { ) -
TAB | HOME L2 13 |4 (B e (8 (7w 182 195 |00 | Ihn | + | -
DISPLAY]| FIELD 1T T _ N ;
ERASE | ERASE Gy Wo B, IR [T, Yo (Vs [T (05 [Py @ NL 1
-+ %
H A 9 ™ " 8 S H M o A [ G
ﬁ @7 A A B Py PG T Ry ] B T
< 7 7 . N
g [ Y < Z, X, e, [V By NG Mo b el 12| 3
(SPACE) )
3.3 FLdi+ -k~
Standard keyboard layout.
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R

;@Z}WS&?‘

g

g

(3) FIR oa-0%—: # & B, mER (ND) o 4EED
b, #FT2L ho-a-F 25 28 KHEAEND,

(4) SOE#-: HE¥ZE St TEIHAOER T2 D%
BEEIRET 520 - C, T35 LEE EPENORETHEL IR
5o

5) Syurd—: PRI, PR2o 2HMEES L,

(6) B8 4 : XMIT ¢~ <H b, HTFDLPrL h-vn %k
TO 52 BElERICH L T#EHEhD,

(7) INT #—: FlHEBoREHE v Sod546 1K L TH
AREFRES e EMATN, WTFT5 LR avto-5 WT 1085
T Awt-T BRELRET S,

(8) CYCLE #-: u5¥ouz WHIA - T, 2o+ 2
THIFRITE AL & DB L T O EE
tLI0wo21T D F~ ZEHAL TV D,

(9) TEN #—: HEHTAEM #- T F—ih— _Lofi il i
INTnD,

(10) Srurvzvt—: FO~Fl4d F-To - € 3-F 1% JIS6220
J-F 3o DEL %1 CRAF (THIE) 2EHTTw3, ThbD

fo T2 LR LR AT T MBI N, 2D CFF ORI
WE 2 el & oSE-clii bicERE N, e +-1-F WD D
1PUvd B k0 SL(wotfe), SO Gotroh) dvFhhol
WefihdT eHTES

3.10 54 =Y (71'7°~“/a )

54 My R -CH b, T Lo ) E-s O ERINE T

5. il "Q‘J’Lfc)'[.ht Ry ICHEE N Db FSov22 o) Tl
G meEiiah, MIEIhAREY r—JL 8L CRkD 230
2 KR IND,

3.11 77¥svay &—£—-F (F7va>)

Jruovay F-fi-F HEIHE F-F-F & B0 2%oa KT B T
ERTE, BAMBMONTERETHCENTES, K +-k-
Lo #- AT 3 R ERECES A Y ESC, q o 2¢1,595
AR N CH B E X N, Tok EMl L~0Z R4
btk n,

3.12 7Y vy (F7var)

Jyua BF 3. LIGRLZ 2o o fEIhTw 5, 16
@ M-345 i Fil—Fifl{o 2 B E-CD JYua PHEHATRECDH 5,

F31 5y aihag®
Table of prmter performance
7277 C 3481 | C 3483
O T £y b
U (24 74 ~r3) IX7 V4% FuR)
oo o@ 20 % /% 16572 /8
i oW o o A 132 30 FR132 30
x o B OB 128 7 128 %=
®H 5 B OB fek S B JA S EC
4. @ fE B B
X gubo-35 BHLGK LA M-345 o@fEiiR 4. Lic Lzt

DThHh, WOEDIKKHNEND, SHEEAD o-F i
(1) F4275L1 (Display)
(2) F-a1y (Data In)
(3) z1ufF (End)

M-345 BHERE h5—$+3505F4 2701 BEHE - (U - 7R - #58 - 7R

v AT ICEERT D,

(4) F—aryt (Data Out)

(5) >1M3u BifE

wic, &xo@EOEEL AT,

4.1 F4RFLATME

£ IR BT AW TE D, 28) oHHH L F+5
o B EELOPROIBICERT S, FRATAbhTe S,
F ubn-s O ABYToER BEIEI N, WERL L2 ORWT

3o %7 M-345 CLRIBRITOFEN D U v (F) M mEadEIE i X
2P L ERAT AL TVED, HEEFPLELNTLDS F+357
2 -F # T 3 AR IFqw b BECHETCw 5, ¢
D, DL Fea TED, FeRSGOFERETEDILERY
P FRIE A 5 21, IFqwt B0 F-z MAREEHET 2 7
W, [[Elz s A3 time fill o dz-F4508 O3E T (GE)
WEWD T ERCEDOCBOMRRRENLELL T LA TE
T FoieF Bl FAy VBRI o BEICE, IFawh BIEE
FEcfFR > oL L i b flickerless ZFAEEI L T 3,

4.2 F—H 4 IE

S f—1y BWEIC X D auto-5 KELNLTL D a-F i
FRL2 BT 2, FEH 0-F 3 X0 ) A o-F FHBH 5,
TRb a-F OIEARN AR ‘4’1J1J~'$“‘tt§4 licsLlizer b Th
5. avlo-5 BT hoEBET D LT ﬁit\n ENEND I-
FICEH#HDT btk ]vl‘D—biﬂJ’F’Eﬁ o ATY TR -F D3
B Fuz HfH O o~F & 4Ey K?éih% DHT, f,fmmJ: 2%~
2R VERIFEDbIEV, THbHD I-F i A~ 2T74 5
o Syua oFIUREC LS

4.3 x> FEME

A b Ol F-a OFGET 0L &, Thibb, EIX 5

IR A

ENDEMEM G

DATA OUT#HENSE

DATA IN@Mehlls

B W) L=T _
e l [
WED - p
g Lk
B SR H—VNTED /

Q7Y v ke

T4 =L EORN
BEFRIZE v b

OS1/ SOIEE

O7o7s HEE. BIF

O¥%~#H~FOy7
Tvawvs

OF —x7 7w Fi2E)

OEND#MERY %

O#—v naiEEne(  FER)
O« v baiiEE( 18X

OFA4bY Fa 57
ZTn T = E

YES ke
OS54 b2y P 3R
OFKRFvF7 XK Twh Ta-iE
07+¢—wnF>—F(FC) e

»5—2- F(CC) (DATA OUT#®)

O7) v zH#ma ~ K

ANIRIRAE

41 M3SE{E>D-F+ -1
M-345 operation_flow chart.
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® 4.1 i@

H o-F #f—EE

List of control code allotment.

ERE 2 +H-F O =10 WWEHETH, -y O ILNE Sosot

BHiGT 3 2%, M-345 ik 3Tt it L 5 IC 51w, A&l o7u
svavt- T FSCc i X YREE 2TV TCES, Tk

Wit=— ¥ | B e 72t b, ElEE»> DC1, ESC.DC1% o $A12au bo-a—F
gg 2:?23‘2;”/2’53’, DL CLICK W RERHERLTB L HTESD,
— + 7 » 4
% | Escm BARBE« T IR RUTT 49 ba~y ERT0F7 b Sy b @R $-F-F ko Juo -, PR1 (DC238L) & X O,
4 (2 Ay T TELF 4 v b3y FRT v u < S A «
"a ESC +n i;z'éi'if.;++79ﬂh0174/1 =y FRT v/ ay PR 2 (ESC - DC 2 3¢tk), % 72 (T2 A 5 $A12 Jv bD—La—
@ ggi i-f—:"vfww (fDC2, ESC-DC2 ickyi@@Entdcices, DC2 X
—fe— Fa sy 2y b
5 | DCI EEED (Read Input) Feip A, ESC-DC2 iF 441 B ICHIEL T3,
7 ESC-DC1| P{E#&E% (Read Memory) R N WelE@arr. 3. 1. 171 S 7 3
# DC2 79~ +#28) (A Channel) Irususy F-h—F L OREHERE, 3. 1 LIRKR</A& 0T,
ESC-DC2| 7y v s (B Channel) T TCREKT 5,
2 ig& FC T 4= FI—F 4.5 SAFRCEME
Y x| CC AG e ¥ . e ae st o - . P
} x| Fs Light Pen Detected SRy @ F—H—F % & BRI F-f~F unlock [kiEo & & ik
¥ 71 Gs Light Pen Detectable TETD B,
ESC-e Hoine ZEAEL 2. 2870 (4) itk L 7z,
7}1 ESC-{ Scan Up
. ESC-g Scan Left
P . N
sttt ESC+h Scan Right S T T %
2 ESC-i Scan Down
v
WY Le New Line I, SRS % 1T 7 o 2 M=-345 15—+%3598 542311 W L
#1971 HT Tab Ski - - z
il 4| ESC-BS | Back Tab BT 75 73, VRLCIHKICTEI L7 X 5 70 b AT b
+ ESC-VT Cursor Position &g BlE&E, FhilwEv, X biEthain RAEEE (L o2l TR T
. ESC-o Display Clear 22 ?}jj%mhf‘/‘ 2 wﬁf’f‘ﬁb
x| ESC-a Display Erasc .
77| BSCb Field Erase (a) FEREINED b D 7J0-F
7| ESC-c Delete In Line CRT # i L =8 RRUcES vk b, %M 1o
P ESC - D Irfsert In Display - e > g gy
> | Bsc-j Line Insert A=Tzoz LTI A0 DEIO 7\ FaUa AL FREE o B
F ! ESC-k Line Delete S e C HEHE 7 1MW
[’1 EMEK e — it/) X b h..‘”]i_é nhE ,u\7b s o
4| ESC-GS | £ififio FS % GS & a5 (b) auto-u HRX
0 . T N T e e
ESC - HT ab Set BT 1307 212070t ORBLBDH DO WTEY, T vasy

60 AvFiUzo b A, Awr-T L, BTk aufor 16857

F£3502 KHD L &, h-vL ZKD AU~5 O AJIATEER U7 DI % avbo- FRO—DTH L,
% cBT) (Remove) T4 2 BEHH 5, T Remove HWEEE

~—BBEo 1of BiE (End Operation 1) LIFATH 5, B

LXD bt EFoTEHY, HYE
(¢) wJa-u 1k
HwBhc w256 %

BMICHA LD eoici, RO £

TuF TWE (End Operation 2) ik LEETIEC X b, BERWCED — OFSEE LT LD E DL R o1 Loy KXt 3 5 B
FEnTe h—uu fLER DS J-LF CBLTWE %2 HEE L, % R LICMELC ENTFEEINDG,
DHE® 24-LFLEzz TR) 1€ tut LTW3, COTVERRIC BHRCAEBORRICE Y, ERACERETC IHIITE 25T

1y a5 L ZORTFHLAR - F DELOHED = B D
HHPe 27wt 2R 5, ABEFHUNIKCTOEE LT 572D
OOHE R E UET 2 RIS B X W 7 abitTwn b,

HAYET OBREMICEROBEE L,

T F XMW

A4 F—5T L EME (1) AJEh « ZZERERSGH, 45, No. 12 (115 46)
F-a7% b BEE RO 3R A E 1D, (2) KJhED - SZEBRBHEW, 46, No. 2, 190 (13 47)
(1) W 5-2 OFFE~ORETE (3) KNhEd : SEBERER, BWETE

(2) Jyot Bk (4) i vorary B, 2, No. 11 (HF45)

(3) 27uv0vsy F~1—F 2 b OFILE~DOEREBE (5) XKJl:vorsrr #2%, 3, No. 2 (FE46)

H -2 OEEIVEER +-F-F Lo Xmit +- # Tic k b,
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Traffic Assignment of Two-type Cars
by Equal Travel Time Law

Satoshi Handa - Ichiro Nakahori

Recently rapid increase of cars brings the road traffic to the state of congestion and stagnation everywhere. The problem of traffic

assignment that directs their routes by the information concerning with the origin and destination of every car is discussed as a control

method of car traffic. In the techniques of the assignment, the road characteristics of every car is treated equaly. In the urban traffic,

however, all sorts of cars are running in a haphazard manner ; this poses a problem of lowering the function of public traffic because

of adverse effect of private vehcles on it.

In this paper, we divide all cars into two-type cars according to their characteristics and show an approximation method of road

characteristics and a formulation using the path flow.

B mEHTEo— & LT, @—olstth (Origin) & B
it (Destination) # & D28 MFEH = < 0D EFTRMICH T
ERME TR D 0, MRS B A X B R 0w ®
TEEL PO IR X R T B, SIHEMIC X510 &, &0
Dasiic & e 2 DR DT 2 S o v C BT IS G L
{, AR LAVERcRZNAM LoEFIIEREZET L wIE
AHTHE, TNIHLT, REED L I, % ODZLRIC D TR
TR R/ M T 2B TH 5,

TIH DESIFETR TR TOBRHREOBERIHEEA—ic#f-T
wi, Lo LEBOBMBZETECRIEOMRE BE0RED 5 ~1HE
R X b I & OE Rk g R b i Y, TERER O]
DEHETH Do B TATRD CRABME O MBEHEE 2 FICK
LT, t—zu ZERCHT 3 FIE OB O MICE U e s
Wt 525 HEeREL, faElit2Hi 5 cnoiltlliZz
ARLTW3, Fi 28l 2054387 +T« IO VT, Az270- %
M 7c SRR X 2 8 H0 o2t T A, FlapiEc
£ 0 BB T R - oo

2. 2ETEERES HEOERN

2.1 ERFEOELR

ERRRE e Ul R — BT TR 2 B A i, 2
OEHEHEER 2. 1 o X 5cFEbIhd, M2 1 KH»Taoli
2HED bz ZLHRC, ke GAERSE FXTHE e O
BICET 58« OBERFHEELRL, ik 0 3R UK s g 51
FED OMBEHEEIR T, Bty BEonAV, HEHED
DEGHIEFICDTRETE L, chr it iC e
5o FIRFICHRE b B2 MBS T CHMD OHSC T 5 HED O
ERHERRL, Bt @R CRBICET 33 o ORI F itk %
FELTw3,

ARCTRR 2. 1 TED W ZBEBEET RO 2 AATHE T 2
Jike ky, E2. 2Rt X5 AREER RT3,

(1) HERC e 2 (Flzdfka s XU a) OITERE

® e

2.1 HEHE

Characteristics of road branch.

2.2 EHELHHE
Approximation characteristics of road branch.
WREHLLT S,

(2) HEET:o0 2k sT 5 8RB A1ra EFTE 8 R H
FEHELLT S,

WiC 2HERAREL T 3 BEOKBMOEMIHELEZ 20 X
WhiE L ETRERME V, ERkEy R, ETHERHO A7
2% hTHELEE, FHERRDO LS CERTES,

itk a : Va=Rulu+h.
Wik a’ : Ve=Rypolpo+hg
Fitth b @ Vo=Rylpi+1hy
Fitk 07 0 Vip=Ryplye+hy
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W e ZBED b-s) WHEICHT 5 e r & LAESE, T
a OETHERE Ve 2 RAABI T2 k50843

VG=VG,1+(1—‘F)(\VQ2*V'1_1) “'(252)
FHRIC BT b OFETRFEE V, IR L 9Kk Do
Viym Vi =1 (Vg Vo) veeerervmremminereeninennanns (2.3)

Wil DILERE L, BREL O@EHE L, & T, SHHO
FEFTPTERRT AL (2. 1), (2.2) 31U (2.3) X R TEDb T h
V= Ry LA Rysly-b-hig veveesvesvsensesesirncenceneees (2. 4)
Viom Ry Iy +Ryaly4-hryy ovvvevvevmeinnieninininiine (2.5)
2.2 =wLF4aEF 47 4EEOERI
BB I D Yoo iR L LT3, B 1ICDWT aEF51 %
7, mMBFPED IEF«Fr D AREE by & TN, mBFEO 22F 470
? Rao0~ 2™ ZRD SopL TED L,

Py =[pimplm ... BEIT e (2.6)
WL D Azo0-<0kL By # KD X 5 C5itw b,
Pi=[p,p,@...... Py @.7)

L, t BEBFTIERT.
¥ mFAD 387474 O ODEFHEMRME ¢™ t&bL, ¥
fi £ 0> OD FEFTIFSINR <ot Ty 2 WD X 5 ICiED Do
T8 UE @ e £ i (2. 9)
7 HED AT 71 D AR TN = (B} HKD L5 1C T
i,
[l iAzkRyoi%
jk“io ARk Yoo
B O 2 75 B RIKRTH L bId,
B, =[b,0p,@...... By oo (2. 10)
IEF4F0 & AR DBREED T 2w, AR R E={en} %
WD X S CHHT 3B,
ejk:{ 1 /h]ifﬂ EEEHD 1BF474 ICEHEEND 2 X
0 : 8272t kERD JEF454 REENTNE F

T e BB OZGEE I b X USEFTETERR Viz LIRTE oL
LTk TEbENS,

L=[I0p@..... LT (2.12)

V,=[V,QV,@...... |70 P (2.13)
e mFEHD 385457« 0 OD FiffL% In™ vb L, Hif7
D OD ZGRE Ry ZIRD L S ILED B,

L= L@ Ly @ e L8 e, (2.14)

PEOHEHACC 28 a, b k2w EX 2R 5, A2o0~
& Youoon- OBIFRK E LTiRENAE b 30,

[Ba.] [Pa]=[Ia]}
.................................... 2.15
[BI[P]=11,] (2.15)
23H OD SFFHERM KA CED X b,
[&waqmnnq .
........................... 2.16
[B,J¢ [ V,)=[E,1[T}] (2.16)

E e F IEF4T4 BT B Axoo- OFE OD Z0E RIS L v o
TREDBHILT S,
[E) [Pal= [IJa]}
(E) [Pyl=[17]
X b IHFE a, b DEEBT IC I\ OB & EITHENEE £ b
THFERE LT, @4 XU Q@.5) X RRABKITT 5,
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[Val=[Rai1 L)+ [ Reol (1,1 [ha] }
[Vol=1Ry1) [Ip]+ [Ryo] [Z)+ 73]
ERECEWT Ry, Ry BHAFTIICH S,
#(2.15), (2.16), 2.17) XU (2.18) L L W HEC &
D A220- I LU OD GBS Rk TcEDb I 3,
P, (B[Rl [Ba]l —[Eq)

T . [Ea.]t 0
Py | | B [Rel[B] 0
LTy 4 L 0 0
[B. [Rusl (By] 0 7 —[B.1¢ 1]
0 0 [Lral
[Byl [Rp1[By]  —~[Ey] —[ Byt (7]
[E,) 0 1L [Ln]
..................... (2. 19)
3. 2EBERSMENTLIY XA
K (2.19) ofFECE, ERESEFISEZREEL, < BELE

S kB Katzenelson® OFdi% i3, € OEEE BT
EET 220K @D EHT 3 WTINEE L TR 5 BERH B D
C, BHE# ¥+ 3 2w iciRICTT Frobenius-Schur @43 %
w3,
l'QnQra.I T I:Qﬁ' + Q' Qe 4102 Q !
| Q21 Qas | — A471Qy Q!
—Qi'Q 41
A1
LT 4=Q0—QQ'Qu TH 3,
H (2. 19) DMFFIH IS K (3. 1) % @A T R OBEFRRA
Bohnd,

0= [TB.Y [Ru1(B,) —[Eu]]
L EY 0
sz?&W§muM ﬂ
Q;,:?Bv]‘ [R;usl (B,] g]
I o

K (3.2) K\ TH Q' B LU 471 OMFTFIB A BT 7 B 2%,
Qr! DAUFIIEE Y Frobenius-Schur DA% EATIE X
{, 47 OUFTFIFRFICIE ROFEER N2, X (2.19) kT3
WTFTFRB 3 DTN RIRED X HIcE L,

B,1*[Ru:] (B
R”ZF ][Oﬂ[bq
A

........................... (3.3)
Roy=[[By)f [Ryel [B,] 0]
Ros=[[Bpl [Rpu1 [By]]
HEHEHANE LT RRADE SR D,
1 |:R22—R21Q1—11R12 '—[Eb]:l . (3. 4)
[E,) 0

#: (3.4) It 35T B Frobenius-Schur O AR FEHTE 3,

WICERBEREALEET 503 LEED L EBETH 20 b,
S OBIER F WEEER £ U T AR 219 Kkl
% [Ryl 25 [Ry+ ARy b L, [Rp] 28 [Rp+4Rp) i3 5,
C DB E KA OITIIE L v n LT & 5,
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s

Fod

£y Fw‘;w'

e

BY[R+4R) (BN Vi =I4-hy.
[[B} [R+ 4R [B]] { pr=ITy, (0=T=600)
=Q~1— Q- B [[B;] Q! [B;)t Vis=0.51+ Iy,
FIART Bl QL oo (3.5) {gm ijfliﬁz + (;m—iigo) (500=T=500)
aic T Q=B IR (B)TH b, B2 BlD IO i b 0= 4167+ (hyy—2200)
BB Koy % Fb T, 5t (3.6) 1T Q1 DI 2755 TH» {“F5“+““““Wm G00=I)
V=495 (J1,—43000) =
LhTrnd,
- R Ragy Dy 13 B OEEE OEFEIERRE Arr2 2 FEDL
4 5 B il -
WROEE Lizo
4. 1R dEkifsso o kb 2 ElBMES ORI FBsEET hyo=hes =500
finotco hai=hg;=100
EHEH: RO LS Lk, Fryo =y =800
EHEE L 3 hypg=hys=130
{Va1=1000001+400 (T=0) OD ze#fi J~F1db )—F4% OD1, J-F2hb )-F4%
V2= 1500001 - 400 = OD 22 LTRDER G52 72,
Vi1 =0.5I440 = =
{ o :L 0 (0=T=800) 0D 1,=500, OD 1,=300
Ve =1.125I4400 OD 2,=300, OD 2,=200
Va1 =3.5I-2000 (800=T=1000) M4 Liciit 5o kb nwTgOD o 2 52F4. 2085 &
Vg =24.125I—2000 T
i 6 o
V,,,=40I—38500 k o . .
10007 R4 20% A2 % Yoo CTEBRTNWERD IS CARD,
{Vaz=40.6251—38500 (1000=1) & o V7 CHERTNERO LS %5
B®M=(1, 3)
{VMZIGOOOOI'{"?OO (I<0 B W 2
V2= 1000001700 =0 2V=(2, 4, 3)
{1 o
{Vbl=0.857I+700 0=T=700 B=(2, 6)
Vip=0.42914-700 (0=21=700) B®=(3)
Vi =3.6671—1267 By®=(5, 6)
. (700=TI=1000) (i E I e - .
Vy9==3.2381—1267 AAECHEHie, 0ER5HO A2 kEHL, KE 1D XD
{sz401—37600 (1000=T) E Ko 4Eo < PR LFERTHRL, e, b D% A270
V,49=39.57I—37600 o - XU ODERPIENEER 4 1 DX 51k s,
2, 4, 5, 6 4. 10ERLD, Az B cHHERae, 0 & dAART AL,
HFET S{iEn W Do T Ll s 7
{Va,=1000001+hak =0 % 7 wifE, OD BlcZ AR Y Lo T s, T L 2k
V5= 2000001 + Ay =0
Var=05I+hgy
0=21<600
{Vag=1.3331+huk (0=1=600)
Va1=4I+ (huh——2100)
600=<I=900
{Va2=4v8331+ (hyp—2100)  (O00=T=900)
- 425
{Vu1—501+ (Pge—43500) ©0<)
Vs =50.8314 (hay—43500)
ot s
= ok ® 4.2 OD oDz
Path of OD
oD1
______________ % 4.1 fx00- ¥ XU OD FEfTHIEEMHE OE
I/ \l Value of path flow and OD travel time.
i
| : B SR RA T\ OD FEFTETHERR
! !
{ //’\\\ opz2 | Byt 120.25 1697.2
| 2/ \®\ ; Bs® ~0.01 1697.2
: Sk a B3t 379.76 1697.2
! /) By 232,95 1014.8
t // By 67.04 1014.8
10 4
Bt 197.52 2226.2
B 0.00 2226.2
b Bt 102.47 2226.2
B 192.02 1305.4
4.1 {ED 55 Graph of example. B® 778 13084 |

SRRl X 5 2 SRR MES « 22 - IR 1281



EHEAEOTRT @ 2 R, WD % AR SheE OD e ie
TR DT DT BN A AT R 0 SE TR & 0 6 < 222 T B

°o LY U

A2ou— & e 7o GREBNC 00 % 2 MUK w5085 o7 o
EREEFT R 270 KER 2wbo-o B35 E Lk BRES HET
g 2 ESUEAREETH 0, APEORE I EMEH:0OE LI
BHLEXD, SRESHEHRMENEE~OFEL & i, #HliK
T MBI & AR E EE L AL TR S L Ebhb
DT, 2HEREBMES I KACHHATEZTH D5,

b 4 EOPIFEDFHSE i 0.6 B> (IBM 370/165) TH - 7c,

ARFECH e ) BCBhb CTHERAEZE TR S FE A 408

HCTIRIEDT IRMG VAR, Mo JeTFIERT LR A ETTgE B 7
LUIC B B BULRHC 7 o 7o MLIRAMIED PHIRE, S5
SUpav AREEEC EHOBE £ B UETH b

% # X M

(1) xR, I :zEl1%, 6, No. 6 (W4 46)

(2) B EAREXRCHES, $B168%5 (44

(3) A, R, ZE E¥R, WL vxrs BERTIERREE,
co CT72-79 (Ng48) .~

(4) EE: BTAEFESHEGL2HE, 20, No. 8 (171 45)

(5) I&wy, &M EREAROGE, 92-C, No. 3

(6) Katzenelson : The Bell System Technical Journal (1965)
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TTHIREEEDY A7 4 MAXFORT

5 — TR OE A
FORRW A BT R B P

Matrix Extended FORTRAN (MAXFORT)

Mitsubishi Electric Corp., Central Research Laboratory Kazuyuki Imafuji - Kae Nagamachi
Mitsubishi Research Institute, Inc., MRl Computing Center Hiroaki Katakai - Keiko Yamaguchi - Keiko Katsura

MAXFORT (matrix extended FORTRAN) has been designed as the programming language. This is an extended form of FORT-
RAN language, and with this the matrix and list are added as a type of new data. Problems having the matrix as their objectives are
processed with a computer by a simple statement through this language. As the element of matrix and list become large in number,
they come to be moved automatically on the external memory for processing. This obviates the trouble of paying attention on the size
of the matrix and list for the programings.

This article outlines the MAXFORT and describes its advantages.

1. ¥ A A% % [ MAXFORT
PR il FN

FIEBAHOREE e, fMixoQIPClEETIICH 2L T, -
R FAHIZ 5 & 5 FHERIRG N D SRS« DD, P, M it
BUEHmE,  F7EE, LSI Aa-u Larn b, BIMEHTETH L, ST T
ERBOBMICH L, W% o o1y B« ShTnb, FORTRAN R
Wil2 i, BEFC L i, MARVEL, GAMMA 3 &l AT / TR
RKFEINTV3E, Lal, ThoDBED yoro1r REERD & FORTRAN
VBT <, AR e U IO 1A (U bk S
%\, MAXFORT (Matrix Extended FORTRAN) [37571% %l m —
& LM BRIk BE e, BAFAMCHATES Jods 74731

s BHEE LCHEEIL, BRENA vord17 v276 TH B MAX-
FORT E3ktk FORTRAN SH* 5B LB T, Tl LT Uzh ,
BHL F—a0 e LTMi b h, FORTRAN & z5—tauh & BIRIRR
MU &S, fFhlls X0 uat ONBEHAMHBES 25~ vt THEHT
EB5X5KRE->TW3, LT MAXFORT oBiER X UERR

K DUAS URTFL, VAFL 1T HLDWTIHERD, E3H)

2. MAXFORT m#iE ® 2. 1 MAXFORT yz5s @ffith

Flowcha XFORT system.
2.1 MAXFORT oo#iRt lowchart of MAXFORT system

MAXFORT tx FORTRAN E# %k L 2B MAXFORT & U R RA T2, ¥, 27 LI TY7 B kol & O
#H, ToSFE BT NA Jodss & FORTRAN 25~ b b I WEESET E LTH S,
3 2 MAXFORT 30135, &L UREFTRHCHEARENS v276 (3) s1v7yur
51751 DIWH TR TN Tw5E, MAXFORT 254 OMHEOD F3  oulSt ual, Is-awt-u, I XUHEFRRERNT S,
HhERTEE2. 1Dk35chd, (4) 3wv-1 217512

2.2 vRFLERE : ’ i 'ma & ARL-2 DHEDORTELET D,

MAXFORT w254 & MELCOM-7700 B Tl 8% V>, BPM MAXFORT 254 2MEHT 2 A~Fo1r iRERTER 2.2 D
(Batch Processing Monitor) @ % & ¢RIt Xz, MAXFORT &, r5ckhb,

276 % BT 5, EREREEK 17 HRE LR 16k o-F

3. MAXFORT £
BETH Y, ROBDERFEBEET D,

(1) h~F FeEdEm MAXFORT &7k FORTRAN Z3Eic #fL. T, HLn F-a ®
R v-2J0d56 B LU F-a % AT 5%, WE UTHA, X yzrBZMabh, s Ly 2xfgke
(2) Fazo @l U785, M OEHM 25— tavt 0T CHWA D XS KEE TN
B : #9901 J0d56 (FORTRAN J0J54), XU 15— 2w R BETH Do 27—t KITKE YT 2D 25-Pav b 27

* ZZEEGBR) TERT SEARATITERT 1283



CPU a7 7
16kW

ap

h- ¥ 5 T4 R PR
NG
K E TAr TV 2T £4T5 4%

B 2 2 n—For1r B

Hardware organization.

H5, —DOREHED FORTRAN 25—t 0t LT F 25-Faub &
W3e) THY, d5—2fFH, BIUWuat 20k 25D 257
=tauh (BUFM2s—tavk EWET,) TH 5, T as— ok OBK
LA D FORTRAN 25— baut DB TH b, —HoOHIE (2
F-baub HTHE 4G 2HDET) FnT, ik JIS-7000 FOR-
TRAN £33 Tind o M a5—taot ORI 502 BEHE B
D4 % M TS0 JTS-7000 FORTRAN ic il L T 3o M 27
by L ASAKEBAINAELFE M IC k- THNENE, T
DI M i3 MAXFORT 03415 VDEJ’E%’!@H?% T H o
T, XHEMICRROBHD b 25, M 25— b aub ZEEEIC k- T
BUDLE, KRBT L5055 ML AT L3 TEL,
(1) F-2 %K 25-baoh
(2) W« #2570
(3) Il 25—t
(4) AWM 25—t
(5) ZD{bd 25-F2ub
3.1 F—SEERF—bXTE
BB DT 1At BEEEL, THICHLTRTHO F—a
MWEEHET D, MAXFORT <4 355D 5-a OEITEE, ¥
FHIEREL, SRR, XF4AXTE, XFSXFO/ERD Y,
N5 1 MATRIX 25~ bav b CHRIGICE ST 245, ARG R
(MREEEEAMENE) KEsTEE 3, U2+ Sszf*pmfa)
N Fea DEFIC L > TR E N, FHOFAD 2w 74,
EDTHET IHAC bR,

IO EFO— Bk RICR T,

M MATRIX {3544 [type [ * byte]
[/RNAME=77441 §744 2cceeoer 1
[/CNAME=%I#1 Flf 2-veeee- ya
[, FFTUAG e oereerenemmineemreeneee e aeians ]

yab DEEO— IR ERICTK T,

M LIST gzt Z[/F-a2l F-a2- /1

L[ UZF B L/Fer]l Fog 2o /1

il

M MATRIX MAX1, MAX2 INTEGER «4

M LIST LIST1 A B C/, LIST2

Dk 5k MATRIX EEXffAbh 2 & MAX1, MAX 23
Ha{TiGE LCEHEEI NG, 75 MAX 1 EWMIEFRIC LY,
MEEERF-2 0BAR 52 b, MAX2 ot LCRIFRNICES
INTNEDCERN F-2 OWHE Sz b0, ¥, THLSTE
FTR LIST1H yxr £ & LTHREEIL S,
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3.2 HE- U RF~PA b
3.2.1 TSl EVY R+ DER
MAXFORT R FHOBEFRE, tOERCEENTHS F-a ¥
HECRIILTnd, FHIOBERLGARDDOTH Y, TOHICA
D TNEDEF-aTHD, foT, BREIBETIESE, 73
PRBY2EE5E TIUMREFOEXNELEoTnD
FHOERZZRBT2HECIIROBE Y, ik M Eigd
w5 THIR (4, FI8)
D F—a ZBMF 2 HHCITROBE A, ThE V Hidk
5,
(754, i, Fi48)
FHOFEE BT 2 HERKOBE R,
4 (76, )
FHONEESBT 2B RO E v
fiilg (=, 78
Yk BRI IHRFEROBEHD
fuzt £l
Yyak O F-z BBRTIEHE
2t & (F-2)]
Wit & = DFWERT,
MAX (ROW 1, COL1)

BRDEERWD,

15 MAX ogig (ROW 1,
COL 1)
MAX (ROW 2, =) 751 MAX f74 ROW 2
MAX (%, COL2) 75 MAX o544 COL 2
(MAX, ROW3, COL3) {74 MAX »%E#H (ROW3,
COL3) IC twh THTWVD F—
a2
|RLIST] Yk 4 RLIST® yzb
|CLIST (+COv)| CLIST o 55 *COr
3.2.2 BE -EfIRF-bXTL
(1) FHlcBis2mE
FRla s e FoBECATHASOBE, FAOERCHTS
WE, 0 F-a o aHESNES 5, THHAOBERICHK
RS 3SHEOHEELH 5,
(a) TREHE
FET .OR. - CiREA, TOoOFHOERBORSEE KD,
85 5w RFIBONERE, 3 XU F—a HE 1450 OFff Db o
AEET 3,
(b) EHEH
wE T DIF. ek & i, ZOoDFMOERRIOXEEE KD D,
F45 2 WITILDNERF, 35 L F-2 BB LASoF 0750 b D
BEET 5,
(¢) HEAR
BWETE  AND.» TR E 1, ZOoOFMOERROMESE KD
2, T25 3 ENEONER, ¥ XU F-a G L1501 OfFFD
b DORERT B,
FHOERCHT 5 HECRRICTRT S EEOHMARD 5
(a) 74, H2-FlEOEM
WETF + TREN, TEH20RHIE 12 DEREC, 785
2 n3HIEBEIML B, ¥/, "AFTERy, % %\~ X 'BEFORE" 0y
I & o TEEOMER, TSI ETIREMLET EHTES,
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% (b) 7853\ RILOEIR
HEHF v— CREh, 74D D
BHEERL,
(¢) FTHRoEM
WET v+ CREN, VICEERNL S BRREET A4,
P B IFIEHIFTINCH L WS, 7455 WikFlading
2F (I3
(d) ZEROHK
BHF 1~ TR EN, [T
(e) 78H2-RIEOLER
=1 CRER, BAOTRA, BHD

WG V2L b, FTEAH DB

LEFRER .

WIS EAND F—n ICE E

x5,
¥z, ThoOBEERIZFEHVC, FLoTHELILOL
BTED

(2) yar BT syHE

Y2k ’&ﬂ%&k?‘éfﬁiﬁfﬂi Y2+ ES OB, U2k QBRI
DHEGD D Do Yk BB OBBIC KRS 3 MBOM 5 2 &
%,

(a) FEA/HE

WET v OR. v CiR &, DD Yz DEEFOHESEE K D

L -

5o WHOMFRE LARSuF @ uzb Db OBENRT 5,

(b)) FEfmm

W DIF. s ciR ¥ h, 200 nak oW omE G ke
5,

(¢) :F,u/Ll“ll
WETF  AND.r TR X, 200 Yz DR ORBSES %KY
%o WHOMFRE LARsuF O Yzl © dOREERT 5,
Y2 OEFCKT B A ERICHRE T SHIEOMWE RS 5
(a) ZFowhn
WET vk CaRER, U ORBICEREMNA S, ¥k, AFT-
ERv, & 3wt 'BEFORE' 0fgiEic k- T, LEOM I HEx
MmgoCcHhcrsd
; (b) SEEDHIER
% BWETF r— TREN, Yab 2oHEERERL,
(¢) HHFEOLHE
r=v CiREh, EUOBEHFEELALD F-2 CHERLD
(3) fi%lH 2wz yabt OHEIMT
= TIRERN, FEOFTH, HB i Uak, EFhEEFOMED
75, 2w Uzt ZEEOTH, HD i yzr cET 5, 5
B HY 25-tavk OFER 3. 1 KR,
3.3 #HifRF—bx2b
3.3.1 IFRF—PXxX>b
IF 25— bavb CRRICRT STRESH 2,
HHFIF 25—t aub
B IF 25— b av b
FEHIF 25~ bt
cb®DIF 25-tavt & Fodss DEFTOHNE BEE LWL
L5,
(1) & IF z5-bavh
Y s
M IF (ex) mny, ny, 73
ex BITHID F-a 2 ELRMEENT, n, 7o m BT ENE

FRULEIESE »2574 MAXFORT « 47 - B0T- K H - 1U0 - &

MATI MAT?2

XY | Z #IX | Y] Z
A [1.0{2.0]3.0 A 17.018.019.0
B 14.0{5.0{6.0 C {10.0111.0112.0

M MAT2=MAT2 +MAT2("D",Y)

M (MAT2,”D","Y")=0.0

M MATX=MAT1.OR.MAT2
MATX (FETHR)

XY Z
1.0{2.0(3.0
4.015.0,6.0
10.0]11.0{12.0

DN ]0.00N0

[@RR RN R

LIST1 LisT2

A A
B B
D C

M LISTICA™) | ="AAA"

M JLIST1 [= [LIST1 | +"C AFTER" 13
M ILISTX | = lLISTl | .AND. [LIST 2 |
LISTX (EiTkE

B
c
B 3.1 BEE -G 25-Favh OW
Examples of assignment statements.

RS R 25~ FAvl KDY bR TWD 25-tavt THTH Do Jo
556 DFEFTE ex DIEOH, &, LK k-T, ThEhn, 7 73
¥ 5,

# M IF ((MAX, A, X)—1.0) 10, 20, 30

J0d56 DEFEFTIIMAX @E'F A, X) Ctwt ENTWDE F
—adhbl0EPwAEOH, %, FicksT, TAEN 27-PAY
10, 20, 30 KCEED,

(2) FRELIF z25-paob

— TR E IKICTRT

M IF (ex) S

ex RIFHIO -2 & LR T, S 25-tavh TH 5,
#%L, Fas—baub ® Specification 25~ baut, DO 25-taub,
IF 25~ bavh 3 XU M 25~ bau bk B2 R\, F0556 DOET I
PFER B TH N 25-tavt S OFEFR, RO 25-tav b
%5,

BehERD 25— bav KB 5 o TREIEGZ G R 2 H 5K
OHT, HHATEIFHETFRRO6ETH D,

GT. xhk >)
GE. khk HB3-RELY ()
LT. Xn/h (<)
LE. kb, B3viEELley ()
EQ k#lLw (=)
NE r&L<iAw (=)

m M IF (MAX, B, Y).LT. 0.0) GO TO 40

Jud56 OETRTFIMAX OFEH B, V) Kty LT3 F
—a DIEA0.0 kb d/hXFHE as-bavt FFO LB, £5T
RUIERD 25-bavb B3,

(3) THIF z5-bavh

— BN B K ICTRT

1285



M IF (E#) S

TREATHOWE, HEvE yar OEHTHY, S i 25-F1o
FTHD, TDS BT B HIREHIIF 25 bu b DB EFHL
THD, J0J56 DIATRBELEITEAT L IE, 25~k S OEFF
B, KD 25~tau b CH S BIERGFEL BT IERD 251t
c¥5,

7l M IF (MAX (C, Z)) GO TO 50

Judss DEGTEFTIMAX i (C, Z) B335 E, 25—+
Avb FZ 0y, HELRFERD 25- vt KB D,

3.3.2 DORF—pXT}

DO 25—t v b I RRICRT 3 Bl

8471 M DO = ¥l R=48K#41, C=£5§4%2)

2172 M DO n 754 (ZR4)

2133 M DO n lyapr &1 (B4

Cbd DO 25—Fivh 1, fTAB Wi yak KL<, F&
Fok 2F-bAuh ZEOBELCETEIEEWE FICHRS

(1) =171

AL ZTTHC T2 DO gt e L, 284 2 2 MZ e+ 5
DO z=fie LT, ¥l _CoBEHEIC T DO Ofiilio 257
—taut BEDELEFT 5, R=ERAL, C=2RL420E 5
D RHIKTE DD, TOBFRFTNOTSTONE, Howvik
TRCDFTHRIC DN TR IR LRIT 5

(2) z132

FIADFTRTD F-m 100w T DO DN D 25—t 210t B#ED
ELUETT 5,

(3) =173

Y2F DFSCOEHICDONT DO OFITHED 25— ot Z#ED
ELETT 5,

B 3. 21 DO 25~ bxub DWEFRT,

3.4 AHHRF~bxb

341 READ X5~ x> b

READ z5-paub BEEENALTH, 2w uaticlc s
-2 %525, TDa5-tiub F, BROBEOHHIC X - THix
DYCF- 2% H L LHTES,

— IR E KIC TR T o

M READ (a, b, END=¢, ERR=d) 55z}

a7tk HETHD, WHASOUHER /BRI
BRAwbLILD,

bk F-5 DBRFEHET 5. b & "TABLy & AT UL F-2 1T
TR cisA TN, bic DATA LHATHIE F-5 11*5",%%'%3
LB THHIBEND

bic FORMAT 25-tyot @ 25~baut FEFILEATHE, 20
FORMAT 15 T F-5 255t 4B END,

END=c¢, ERR=d {3 b i€ 25~ tuF HTZFRIEBAL O L{HE
Hc&3

—2 Y2 b ICiE—RIC TG, v 4, V EREE Jue TRY)
- TEAT 3,

3.4.2 WRITE RF—~ bk x>}

WRITE 35~ tauh BIRESHAZGTH, H20nF Uzt D F-a %
FEHT, C025-tavb X, BROIEEOHIC X o THi &« DIE
TF-ak#HEHFTCENTES

— IR 2 RIC T,
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MAX R LIST CLIST
* (W XY TZ]
£
e
LD |
[=0

M DO 10 [RLIST!| (RNAME)
J=0
[=I+ 1

M DO 10 |CLIST{ (CNAME)
J=J+1

IF(I.GT.J)GO TO 10
M MAX=MAX+MAX(R NAME,C NAME)
M (MAX,RNAME,CNAME) I+J
M 10 CONTINUE
MAX (RITHRE)

*x | WIiX|Y]| 2z
Al 2] 3ials
B 4156
C ~.1 617
D 8

® 3.2 DO z5-lxuk DF
Examples of DO statement.

M WRITE (4, ) $—5 g2+

a, b, XU F-292b 2w id READ 25— taub OB &
FUThsd

3.4.3 AHHER

Foa OAMINERICHRICFRT 4TE» S H, AN HIRAET
kL Tnd,

(1) fipe

DR RITHOIE Licfiio F—a & AT 5, fiilo 5
I E H-F, F=2h-F F I F S~z ToF h-F & THEIR S 5,

(a) %% h-¥

il K UNAERIRET 2200 1-F TH - T, 154 K
AN v I Lo THM D, HH h-F IKRIA Lk
ANBROFEIC Lo TRD 72 h—-F LD F—2 DNEINEEL D, Hil4

BEAGIREZENE1-F V5, ZEA H-FOFE L h54 &
M vxrTHB, LFrx DRPLWEH AR 500 BEWTHIGE
AT 5,

(b) Fezn-f

Hlhse hLFREKAL, W4 h-F OWZO MBI L T
F-2 AT B,

(C) Fez Tul f=F

Hlhss b6 s I ENDATAY 2 3AL, F-aoffh%

NI

B D ANoRZR 3. 3T,

(2) %khepX

CORXNBIEREEDETIT, HD ik 1ab D F-a &k AMN
+2, FHOBE % NAME #—f, ROWS #—f, COLUMNS #1-F,
FIUV F-2IoF h-F THIE & 1, vk OB& 1 NAME A-F,
ELEMENTS h-t £ LU -z 1o A~} THIK S h 5,

(a) NAME p—f

HEB DIyt BERATICLICED, F-2 23 EDFTS
HENEF YR DHDTH B2 RT .

(b) ROWS #—F

FHADHARCHAbN, D H-F DR: b FTADFFH/ELTZLD
Foa BEEL T ERIFT,
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M READ(105," TABL" )MAX
#MAX X Y z

A 1.0 2.0
B 3.0 4.2 50
C .0 7.0
ENDATA

sl xlv|z
Ajtol 20
B (3.0 4.0]5.0
C 6.0/ 7.0

X 3.3 13O AN
Input format of table type.

MAX
* i xlvylz
AllLoO 2.0
B {3.0/4.015.0
C 6.017.0
M WRITE(108," DATA" )MAX
NAME MAX
\ ROWS
i X Y z
COLUMNS
A X 1.0 Y 2.0
B X 3.0 Y 4.0
B z 5.0
c Y 6.0 Z 7.0
ENDATA

M 3.4 BigEmERolil)
Output format of data type.

(c) COLUMNS #-}

DB ECHw bR, TO N-F ORI LAY, T8, F-2%
—D2D J-F & LTHILALL: F-2 i %, fHKL, AHE X
UCF-a% 5250 e%KT,

(d) ELEMENTS .-}

U2 DRIV LI, TOA-FOYRD L U2 OERE 52D
F-a B T ERAT,

(e) F-m1ufh-t

S0 ENDATA &AL h-F €, 5-2 DD ERT,

. PHER X ORI OWER 3. 4 1R,
(3) 2-¥ g
14 D48E L /e FORMAT icfit o <HAD F-a T AT 2,
1-Y BB DA OWER 3. 5 iKiRT,

(4) Software Package #HiEIE

Software Package A B 1IN CHMD F-a ' AT 3,
Z @ Version ¢t FMPS(Functional Mathematical Programming
System) OFEHEAM NTEA 2 L %,

Software Package HHEEX O IO %R 3. 6 [KRT,

3.5 zohorRF—Fx2}

FOD 25~ b b (1€l SUBROUTINE, FUNCTION, BLOCK
DATA, CALL, RETURN, END z5-taut %235 b, #REEMIC
{x FORTRAN 0% 25-tyuh LR UL TH 5, %L, FUNC-
TION z5—ptaub KHESIEE L <, fiAlAE X2t BE A
3T e TERv, SUBROUTINE z5-taubt OEGIE, XU
CALL 25—tut DB E LT, ﬁﬁléq.?satv b AN
i, 1904 XU U2t AORICTF S 2 /RT AT AER S
g

# M SUBROUTINE ($ MAX, $ |RLIST|, N)

THUMBERE o256 MAXFORT « 47 - BT« 5 H - lym - &

M READ(105,5000)( MAX,"A" ;X" L MAX,A"Y")
@ (MAX,B"Z7, (MAX,"CY")
5000 FORMAT(4F5.0}

# x|y |z
A |1.0j2.0] —
B|l—|—]30
c|— 40

X 3.5 a1-%gEEXDAN

Input format of user specified type.

M PROBLEM WRITE 108 FMPS NAME=MATI1, TYPE=CONST,
@RHS=MRHS

MAT1 CONST MRHS
* | X | Y| Z * 1 X * A B C D
A 11.0{2.073.0 1 /' N AAA100.0200.0i300,0:400.0
B | 4.55.0{6.0 J | E
C |7.0(8.0{5.0 K| L
D {10.0}11.0{12.0 LI L
NAME MAT1
ROWS
N A
E B
L C
L D
COLU MNS
X A 1.0 B 4.0
X C 7.0 D 10.0
Y A 2.0 .B 5.0
Y C 8.0 D 11.0
Z A 3.0 B 6.0
A C 9.0 D 12.0
RHS
AAA A 100.0 B 200.0
AAA C 300.0 D 400.0
ENDATA

3.6 FMPS fuieig o)
Output format of FMPS normal type.
T OFIC A MAX @550, RLIST ik var 44, NiB%A
ZIRFIEE LT, MUEHLNALE RIS T EERLTWD,

4. MAXFORT a >4 5

MAXFORT 3uA45 1 MAXFORT Eiic#idhhi v-2JaJ5
L XL T, Fas—bavb 3L 2aob &, TDEF 2730200 &
LTHAL, Mas—taub & Fas-taob O, e yIn-7
v DIED 25-tavb CEMRL T ATd20r E LTHNITE, M
2F-tav b BRICRTFHTLEEIND,

(1) z25—tavb #HsF, Hush Table {3,

(2) z25-tavk BT 5,

(3) z=F~tavh DOEET B,

(4) 15-BIhiE 15-3-F % twl L, 15-BAFhiE 459

‘ ob BVES,

JuAts OO ER 4. 1 IKRT,

JuAtS BHB—OXFREACH LT reuds B2 H W <
3 DEE~T, FORTRAN % ln TRl T h T3, KT
Aui1S DRI RT,

# M MAX1=MAX1-+MAX1 (ROWXy, =)
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MAXFORT

ERRE

| —oNF TN F v
L2V THMIALETE

—ODAF - bR
THaAL

7 - /\’*yt'—ﬁl

—~DDY T —-F D
BHRETY v 1

[ MAXFORT
BT IAER

4.1 aui1s ORI OFN
General flowchart of MAXFORT compiler.

7L, 79 MAX 1 i 57-2 B 25-biub TEEEXR, 75
A1LoM) KEFEEINTWE DL T 5,

B 156 DILF ML Lo T Mgtk THB T EHFDbR3,

(1) Hush Table {5,

(2) BIFEOF MAX Ly | X - THEEE - #T 25-taot
LT 5,

(3) WEEFT 25-baut BT L-Fo BT, I5- DML
3B,

(4) I5- BRPERD LD & 43520 #1165,

CALL ERCAS$ (Msi, '\ROWXy, 1,0)

MAXFORT au/i15 €36 L€ ROEEHE 17v0 & LT HET
3, Tis XU - C ADEEFER default T¢H 5,

(1) v-230d54 92k DER

(2) #7Px0b Judss vzt DER

(3) 4720t Fudss 590 DER
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(4) v-270d56 WCHERAT % 3 IO (10)

(5) v-270d356 NTHATE S yar DR KEL (20)

(6) 27 ki€ £wb TEB Yz DEFZEDF AL (500)

(7) 27 EIC twb TE 3 FHE L FILDEA £2(500)

(8) 27 EIC twb TEBFHFID 5—z DFAH (1,000)

(9) ETKD 9-Zud 15— dwt-T D FYo | DER

(10)  FJTz ot VERED LA (0)

0 : 15— BN MAXFORT #3820t 2021 BlEL A,

L:315- 4% - ThH MAXFORT #3900 ®5a-1 B1ES,

2 : 13- 3B N id MAXFORT 33520 €021 % 510 FYu2
ICH13 % 7%, FORTRAN auf815 ~D A& %25 #5000 E
b\,

5 YRFLSATFTSY

MAXFORT au815 22 #7920+ & LTHIJIF % FORTRAN 27
~PAwb CiE, BILEE XUCBILEO 2D D 25t v b & $IL-Fu
- DIED 2F~bAvb BB B,

D276 31750 RTD a-p D YiL—Fu HE v, FEHHC
o, IV Y2 DEESERT DN E DCBLELRTTD 431
~Fu BBATVD. U276 51750 HEDHGUC X IR 4 FlTIC
BB EHRTES,

(1) yar 2xReEFT3L0 12 4

(2) FHOERZNHLETE D 130 (55 ENTRY 4 {#)

(3) FHAZEEHRETE D 2448 (5% ENTRY 6 {A)

(4) zofl 7

Pl L2568 (5% ENTRY 10#) o 4Ju-3v 23 0274 51759
EFRRL T3, 2256 57750 B—BOXFREACBELT, 7t
V75 BT HVTWw 3 DT, FORTRAN Eif% v Citil
ENTn3,

6. T LV YR FOiEE

il X yz DG, a7 BE o7 L0 2T L1
5, FAlB XU U2 o, FAE LT ar ETHAbRLS N,
—DDFH, BBV Y RKREL T I7 LCALRWEEE o7
1 LTl xhs,

6.1 o7 LkoiEE

6.1.1 55 &

FHRTHH, BXUIHA»L F-a 2BBTEIMEHC A -
TEY, 6 1iItRmT ko4 cllainsg,

(1) f55 s1LoY

LRo-Foffidrbh b, T4, T4 Y2 D R1uz, Fl& Y2
D i1z, TADE, FADHE, F-aDEEEESESIhB O
AT 3 HEDOHE Y FoTwn 3,

(2) TFBXUF Yzt

do-F DL LAY, TADEVETIK, TADf1uad b
WRFIAD fus OE#HE R Tn3,

(3) F-z2yat

8o-F DB LAY, 114, Jl4, F-3 7-20 fi1oaDiF
HERFoTWD,

6.1.2 YR}

Y2k DREERR 6. 2 IKRT kS I 2Tl dnd,
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(1) yzkdruoty

To-FOfEE» LAY, Vatf, -2 DE, F-2 YAL D fifuz
SEEANEMAO Y21 CET B REDHRE > TV 3,

(2) F-ayzt

Bo-F Ol na D, Fogad LU F-2 ORton OFFHE K-
Tw3,

g

TR a1 S GES
GESW FES! %2 T%n
1 [ | F-= F -4 7z
—J P s ol T I et I Dt _
1 I o VT
) BN
T2 TE2
GEY 5% 1 5% 2
% ] F - F -z
¥ 1T -

B 6 1 37 LoD
Structure of matrix on core.

YRR FALT by
fvzvel T, [ |
]

F-2 AL

Foz1] T F7-s2] - T[T [ ]

6.2 gy L oyzxl Ok
Structure of list on core.

FAaEav oy (37

FaE | [ | [ Y] : [ [ I I
N

[———'———“'—'—*
Tazr [+ iy T wz1 | 75 [fm-m-mmmmoem- ]

—w
[ [T oo [ 77 [--——————-=% ]

r——-—‘

2 C I~ Taen | 5-7 [T~ |

(el NI [ aet [ #-s -~ 1]
Lage I~0 1 | w8l | 7-2% F-——1 —~—~—~1 |

—

[Fien [~~~ #al | 7% -] —7] ]

6.3 2711 LOFTFIOREE
Structure of matrix on file.

VAN Tk (a7 L)

L'; LT [

PN v

PSSR — |
T [ 7o emooooooos

g

6.4 o5fL LDyt OGS
Structure of list on file,

FTPULBLERE D275 MAXFORT - 473 - B« J R - (L0 « £

6.2 774 LLOEE

6.2.1 77 3

TTONRTTIRAC op i LcEEHEND, F~2 HEF 1 Lo-F
12091 & LCEEM SN, fThRE XUIAR EELhLT LB
HCED LS, T IR Foa 2 Y HUD F—a @ 2 BT
BRI ND . De1L LOFTHICIET 2 #1741 4100 by I RES
TNTnDE, [ 6. 31T opf EOFFHIDMEERT,

6.2.2 Yz b

GOMD F-a2 % Loa-F & LT, opfu RICHEHEINE, Dt
v LDy B s A vardruot iR T v B, |
6. 4 iC 271 LD Y2+ DREEERT,

7.1 MAXFORT v-2 J0J354 DO#
Example of MAXFORT source program.

B 7.2 MAXFORT 335z0t Jodss O—Hf
Part of MAXFORT object program.

7.3 Input¥—5 OF
Example of input data.
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L e INPUT DATA 333363

4 RNANE s

it CNAME %%* *-‘é IVALU %3

B 7.4 K5|5-2 0

Example of transaction data.

7.6 B @

MAXFORT D% KICRT . CREFTHIEE O MERP%
AL b 0T, i MB 54— (Matrix Bookkeeping Chart) % 5
-2 & LT, h-F BBRERAPOADL TS, RCHGIDH 72 F
~2 %5z, BHEMBFe— OEFETR>7T, 51vFYur icilid)
LTwd, @7 1icy-230J540ah 7. 20D 4TF0z0h
Judse Ul (FORTRAN Jods4) o—if, B 7. 3 i MB 54
DA Fr, 7.4 1G] F-r, B 7.5 cEHE B
MB gp— DT F-2 2RLTW B,

& & ¥ U

B XTI E—DD F-2 DME LT HKL D X 5, HAE
X7 FORTRAN (MAXFORT) ik D w728, ZOHE%
FLWRERDE SR D,
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B 7.5 Output 5—2 DO
Example of output data.

(1) fFWBXCyar&—20F20ME LTHHLS,

(2) WS TTH X0 Yt ORE QA gw ¢ &, (37
L 1y RAav e HEIK 020 BHVWLNI3,)

(3) a7 WCUETE2TAlE XUt DRESRIEE T &
%,

(4) AMIfimcd

(5) MAXFORT g-ggm FORTRAN FEE:Ic L T w5
0T, FORTRAN O F iy cigfick s,

(6) MAXFORT ZEio—iit LT FORTRAN ik AT
Wb DT, Fods5zu5 OEIBENRE,

(7) 2uA15 & LT 15~ MiAREET, 2D tut-v dbh D
SEAS

A, THRIUES X5 R votwz7 KX LT, ZD vobdI7 i
EX5RAADAENEFTAS $ou-50 RBINT222IC X -
T, MAXFORT DA & bAh3s 2 & B MfF&iLd,
(NB T 48- 8 -30 ZZ{)
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An Experimental System of Extensible Language

Central Research Laboratory

Takayasu It6 » Akira Fusaoka « Kae It6

Computers are used in various fields and various programming languages have been developed for cach ol application areas.

Along with this line, a considerable number of programming languages have been developed.

Compiler writings have been becoming a great burden to the makers and users.

Extensible language ULG (Universal Language Generator) is the one diveloped in the Central Research Laboratory as an attempt

for such problems.

the various functions of many existing programming languages.

This is a programming system whose strong and efficient extensible functions allow us to construct and simulate

L A » &

PUF i, Z2E R ST ar-c U yEpige L 7z, kA
ULG (Universal Language Generator) o {#isi 401 & ULG © k.

B Judse OREHOHNITH D,

ULG o> 3 AT i,

(1) JEskolklEe 5 BEil% /e LiE» 7z Minimal Ex-
tensible Language ¢# 3

(2) {71’;"1‘}%4&1;50)%“1: i, FEAIEIETH D, Foz D, AR
V-2 HIFIER E CHHETH D, v b ¥ % plex programming
BEMBETTEICTT AL 5.

(3) HHoBALMETFF X5, GESESERIhcE D,
F7z, n-Fo17 AL 2120 F0056 6% E Je—am17 I LT,
TR AHEO b LI hTnE

TRV 2, TIERAE D oufloh KRElT AL IRE 5Tz
Zov THEHE R L, Hig, B‘r_‘t‘z")J?E:{Lf(f}lé AN ko T, u&ﬁ

THEH L7 v256 TH B
2. MRBERE

2.1 HORBIERE R FARLE,
Bi7E, computer science 23EH L T3 £ ofilin 55, Kk
1 XOHFNBEECEETHAD S LWHIN TR OR
LTFoOZ=2THA 5,

(1) Language explosion

(2) Hybrid type problem

(3) Jodszud EFEOHRNIPIZE

(a) 1960 ERWBICEHRERERD b b TLE, FHEBOM -
LB ORI ONT, BU XL -ROBEIELI S LE
2 TWwd, B, EAIOLFTTH 120 ECIDED, Jun1s
VERICH 32 2-h ORIBEFE L CHIKZ LB HACSH D, DX
5 AMIECH LT, #E< 0)%’3{%@%% LD Tc—DOEE%
DK 5L w5 g (shell approach) ¢ s, PLIL o ks
IC, ZF{IZ L implement 23R C & &, system REF & v o AH
Toverhead FKEFTEFLCE LT, FAHTRV, /st &
BEBR M RIS k- €, 17 2, b3 Fe, HEo

*ORRBFEET (L) ey

NI L, BEABEERED M2 HRMERRR, XFT
FDOHTHNTH S 5,

(b) Mixorc Fom Wilie Fon BlfR BUL 5 MDD D57
D o Ze Bl e U<, 48 » o IR Ol U 22 Wir o EakC
I 72 fvo e VRN 2R L E L-CH, ATTABEo B 3B 1 b R

T, syntax, semantics, control &
Sl b D% 1Y BEHMHCERTED LT8R Y, JoJ
5214 S syntax, semantics, control OZEBI, Fix DML F
HEC X (BT 5 € & ZEEC, Fodsz00 BFEPL, 2viA15-2v
M3 & Oz b, ISEMBFEOTRCEA LA b T b,

ic s 2 ULG v254 &, €0 & 5 ki« o JSRSERE O
Rl 2 <lebhi, ZHINIER v256 THD

2.2 IWREEFRCR L) #EED

Wl Judszud BHTH, Jodse BED X S Jodss il
{ A (Syntax), FHHOE 2597 #DOHWT, ¥dD X 5 conputa-
tion flow %#{E% 7 (control) Z5iE, BIEK ko THLAKRE > T
W, 1-¥ BFFLELECLETERV,. $hk, F-2D 213
(integer, real etc.) ¥, rF > TWEOREMTH b, PFFLLE 2 5
TERTERN, 8, MAEOEHEALGOL £ FORTRAN) 7 &
TH, 1-¥ BEMCE#L, FTE
ZTTH b,

EERMER R, Theigiiic, Jodszud BiEo syntax, seman-
tics (operator % data @ type), control O3 XTHOHET, Foi>
7 BEMICERTES L5, 880 BitE R <y, BED
FHEL v e 2ofAnAal, EOHEMELAEHE) 2T LA
AEAPDORLTHLS & T 5, Lk, BHEEBbhd
%, LAbBELELNE IOLTHEL CHE L HTE SO
¢, overhead RN LB TES,

2.3 HEROANZRAL

—fgic, ERBEREE LT, SUERGIRIE, REURAVIGR, SR
RO SEEREBELLND,

(a) SCHERYIRiR

14 25, B0 MBI E L 2R C Jodss 2 HFE WY
&, FHML7zw0Ee 2o fffl—5o 25252 0E- T,
YELWFERAZTTAR S TR TEL DD hods i, SCENIPLR

@t function % procedure
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LRI G . SCEMHRE G, B EARNWARIREBEECH Y, LAEL
BTN TV DA, 1-¥ I J0d5205 BEEOIEICHT 5 Hilk
RERTDCENEL, THAENEETDTRA R, ZORT
g v 3 n & B3 Leavennorth @ smacro % fjn,
SCEEHREE & B35 @V,
smacro ¢ format 3,
smacro U define V smaroend
DBELTnDE, cotUr, EHE, VaeoMReszs.
il .43 for statement I3,
smacro for {variable}«<expression) to {expressiony
do {statement)
define begin
$1le$2
L1:IF $1<$3 then
begin
$4;
$l=§1-+1;
GOTO L1
end
else GOTO L2 ;
L2 return
end
smacroend.
I ko CEFEIND . F0J56 DHROTY }T Wz
for A«~BxC to 100 do Z(A)«DB+
@ X 51, smacro call %74 %3, quﬁ&%UU}@KMM
JKE ¢ smaro X b ¥ powerful ©dh % 23, Hili-¢, implement it
ThHb, FBRL T,
F-2217 DK
B A EDIIRMETEL, H 0 Unllwik$ik data type €,
Biicigdk X e data type 2o, $Hi L data FEE% e D 3B
DT, 55517 OUEHAREZEAL T2, chboBliiu, +£
& LT Fo 3 HisH, STRUCT, ROW, ONEOF b d,
STRUCT : STRUCT @&, #* @Rk TdE% name TIRET 3 L
kT 2BHwbNnd, WA, HERED 525

57 72 Wik
17 i,
complex«STRUCT [REAL PART : real ; IMAGINAL
PART real]
Lo CEHEND, Tods6 DBDOMWHT, F-zz17 4%, com-
plex & BE X L7 identifier # A & 4143,
A [REAL PART]«100.0
D kS HEEHARTES,

ROW : ROW [, #ic k- T, +4AbbH, vector 2 matrix @
Lo, MGHARBETCEL LT, HINEERE Y EED
72347 TH D,

iz i,

vectorten—ROW [real ; 10}
DESICHS, T, F-aa17 real & 3D item 2RLOMIEA 72
FS_q iER#ED T, A% vectorten & FE XL/ identifier & 41
X,

A[3], Af4]
D k5, MERERLIRET
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ONEOF : ONEOF function |3 $Ef7IRic, BIMIC type 0ZEhb

% & 5 7 data type 2FEb T, FlLA,

schalor—~ONEOF [integer, real, complex]
LEH LG, schalor & HE X1/ identifier {%, integer, real,
conplex @ 3 Fiffio> 7-2517 % D value %{LFIC assign TE %

ANL—2 DHRR

ZL OEE, F-5217 OIRZG CRATHTH Y, HEENE
data Fi#E% 30 value # FHHICHEE T % 2 X 5 IC operator %Ak
TR RERT B RNPBETH D,

e ¥, Loflicsld s schalor X 5 % #E&EI N F-2817
WL, W real % integer KX L CTEED CENTWDNE &
-2 i,

+«—operator ($1 : schalor ; $2 : schalor) schalor
begin (MODE ($1)=real) and (Mode ($2)==real)
= real add ($1, $2)
(MODE ($1)=INT and (Mode (¢2)=real)
= real add (convert ($1), $2)

cte
end

D k5 CIRRET 2 BERD B,

— I ARL—a OYERENE, ALGOL 60 o procedure definition &
BloTiih i,

T i R

FEIEIE 32 L, JEE programming, JL—Fv, HElEHY

MBYF 1% WEHTEL LS5E LADDT, BUE A-A-F K
o PPL(5) #i»~cid, HBWiEgEE c 22 2iid i,

ULG T, BifEo version T, HIBIWIAEEARZ S b o
whv, F¥o version up 1 XY, i b B HER I EEAES T
W 2D TETH D

3. Universal Language Generator O#f &

3.1 ULG o

PR IMESE ULG (Universal Language Generator) [, Jodsz
U0 BT ¥ AnBBito BRI, PRPIEPTHZE
INAEEECTHY, BE Aaz-v W Ju-J o PDP-15 55T
implement ¥ Tw 3,

ULG o ZEARIFF I

(1) #EROEEL A Z>lr/<m
tensible language T& %,

(2) #EEERto LML, BHRWIKETH Y, F-2 #ED, X
L-2 bIREIER ¥ THRETH ¥, bW D plex programming A3
B BEECTR L D,

(3) #HEOBAUEEHT L5, EMENERINLTEDY,
F/e, N—Fo17 ik 91400 J0d54 LR E Dv—sm17 L TH,
ToAEEED b Lic, REFThTnwi,

(1) RO

—fizic, HEIFEOHE L WRBEREORNIOD WiZicE, REFO
BIRAD B, LicdioT, MEMEELCE, BEAY, TTOHE
BER BRI 2 LT, filA -2 OWRAENIOH L b 72
b onn, BERNRE Bbhs BiEo sk BERCS L, 1A
WLTHWDC & HHRE Lz, 2u/A15-00A1S KIERHDET

¥ /M LIE - % Minimal Ex-
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FETFEDYONRH L, %% minimal extensible language &I}
A3, ULG j minimal extensible language & L € phyrosophy @
bEICHREIENTwE 2, THEERN 27, & LT ULG o4
Whbwo TERRC L THE,

(2) ¥

—Hie, F-sar3 iy, HlLE complex & X5, Ao,
definite A% o po L, list % tree D L 35K, %@ size 3
indefinite T 9, HoHT®, KEIDEDLAAVDIDORD
5,

ULG ©#%, data type @ reursive definition € X » <, #%#E®
X 5 % indefinite 7% data B L FIACx %,

definite 7% data fiild, HERTADNARET, 6210
memory ICHIN 2772 5 C LA TE, Wwh3 stack allocation 1€
Ko TERHEMTILEEC & 3 2%, indefinite % data #idicsd L <,
WEHRD % BEIC memory ICHIfF % dynamic allocation %757 5 &%
WHRHEb, Likdo7T, ULG ¢, dynamic allocation & stack
allocation WAL TS, T4, memory 3 stack me-
mory ¢, heap memory I RPIL iz,

(3) o oM

ULG /%, simple deterministic language ¢ "EFH %, E#HoOE
R R T IEN SRR L Cnd, chid, EXnoANR
Flicst LT, n-time, -;» stack length -Cr AT % 7% 5 real time
DEETH D, ThickoT, BEL 1) OMFILT, &b
HTEED A LEAETE S,

% 7z, simple deterministic language 1, fIHERI%Z 4 > T,
hardware 1€ 2 2% 53 b, direct execution Ic $3E L T
%, BAF, compiler-compiler machine & WX 2 LEEC, hH
T flexible i BIBICHEIGT % 5 541803 L \» architecture % U
LG 2 FBvCHEEdh -t 5 @O

3.2 BEROBE

EERER, 3E, UToZ00/Bick-s T LA ENTE
5,

(1) BLOCK ##5ic X 3 identifier & creation, delation Zo) ]
I (ALGOL 60 o BLOCK ik & 35l

(2) operator & L@ fi—5uF E0HEIC X % expression

(3) ZbHT, Hi#lih statement (assignment, goto 3L, Zeik
3, etc.)

(1) DRFOII

ULG 1, ALGOL 60 icitBifgic B> 4% X 5 I procedure ori-
ented language ¢H %, +4bH, BEGIN & END T { bhik
Jodss O—8o i, BLOCK rMEEIIMlE ERICMIILzd DL
LCHh b b, BLOCK ooi-cigs# X 1L identifier 13, %o
MTOLEEE b b, —EL0 BLOCK #H53 e HE x h 3,
identifier L THh &, LEEHEESR, 5-2217, #{L-z $ BLO-
CK ic local -t b, BLOCK #H13 :#iExh 5,

(2) ol oHNA

ALGOL 60 #» FORTRAN ¢, #s0i,

a+bxX (c+e)
D X 51, infix operator &, BUEE® D bbhTDD Hoa R
Twb, ULG i, EF2o k5% expression I, #-L-2 EH LD
f-3uF L% fv T,

+axb+ce

INERIEFE OB w254 « (71 - B - A

DY SCERT L., —HORNERAL L f-suF FE~OEHITK
DE5CLTiFAR%5,
(a) Hzbhi expression % FIHOEEHAMICHE>T, hwl
TL K D,
i (a+(bx (c+e)))
(b)) BHBREOEABDILDNT, A8L-2 FEHLICT D,
Bl (a+(bx (4ce)))
(¢) ZzoRCEREOEWDDIDWTHRICL, ThE LD
P 2T
il (a-+ (xXb(4ce)))
(+a(xb(-+ce)))
(d) hea ZLHEZ,
#] +axb-ce
EHlofE LT,
a+ ((b+c)xe+d)+f
i,
+ +a+ X +beedf
Ehb,

ThEHIT, FRv-2 FRHLEC L f-30F FUEE, &H5E
KEWTLELEAVLbHE, #Rb-2 BHLO f-5uf fEEEEH
AL B,

(1) #RL-z HIRDER, infix operator 7 b ¥, BESEMRIIEE
BHETHD, b¥bb L\, %7, infix operator D#4;, bina-
ry D EOEHE & B ARv-2 JEnIC v, Lo T, Hill DR
ok 5ic, prex DIBC, L b expression 1€, EEE i AU
—a %, HBRALD ARL-2 LR UECERTES k5T 5 BHE
BHB5,

(i) 2207 EAWT, LD THBRINEFTLIEHNTESD,
% 7, simple deterministic grammar & 3E{LI LTI Y, CEOES
b B,

(3) OHHOBII

ULG tik, BEEZTHARED 1wish KBTI ZL5DIT,
wh 3 for statement & \no X X5 7%, FANIE 25-baut 25
EbE ok 25-taut B, HBRATN TRV, EEHRO 25~
b 1%, goto, assignment, condition, return &ICa EF bR, i,
syntax extention I€ Y » C#EA XI5,

3.3 ULG 0{isRHBEDHIE

3. 3.1 ULG o3CEMhR

Hi{E, implement HTH 3 ULG ICHMIEEIC DT, HiHiic
A B,

ULG oz ikiyiiEE ik BNF(Bucus Normal Form) it k- T3 b,
1—# 23, AT 7 terminal 35 k UF nonterminal % BFFICEAL T,
HLWEHRE, BNF o cBAL, *ofReFHEOTET
525,

LIS

BEGIN
DECL (A, B : REAL ; a, b : LABEL)
SYNTX (block«SDEF ifst ;
ifst—ONEOF (DEFIN (if $1 jump $2 $3)
SPEC ($1 :term ; $2 : jump ;- $3 : ifst)
BEGIN
DECL (I, m : LABEL ; n : label)
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IF (:? 1) GOTO 1 ; GOTO m
:$2; GOTO n
m:$3;
n : RETRN ;
END
DEND) ;
DEFIN (jump $1)
SPEC ($1 : jump)
BEGIN
$1;
END
DEND)) ;
jump«—DEFIN ((to $1)
SPEC ($1 : term)
BEGIN
goto $1 ;
END
DEND))).
if=AB jump to a if>AB jump to b
jump to a ;
END
LoBITR, e jump 3 EMGHE L 2F-PAut B E
ELTWw2, 5D LHkS bR RICE LD
#l 2
SYNTAX (block«SDET forst ;
forst«DEFIN ((for $1 eq $2 until $3 do $4)
SPEC ($1 : IDENTIFIER ; $2, $3 : term ; $4 : Form)

BEGIN
DECL (a, b, ¢ : LABEL)
$1e$2 5

a:IF $1>$3 GOTO b
§4;$1<ADD 1 $1

GOTO a
b : RETRN
END
DEND))

ok, ALGOL 60 o for statement {6+ 2 ¢ bin s L
2Hx5, Ccokiic, HMHERE, 1-% 28 Jodszud BED
SRR T 2 HTORAREE b - ChE, WM, JiLvE
BRERELRND LT, MEFEWL DTS

3. 3.2 EERRVIREE

NGRS i, F-as173 OHRRE, D5 L0 ARU-2 DR
D 2R EL LIS,

F-2317 DR

i Jodszod LT, F—2217 [, integer % real, anay
(DIMENSION) #ic il s 4L Twv 328, 1§ & A 8T ik
AT, 1Y R F-sa (I FHMKBATES, ULG T, i,
Fena(d OEFMBEARED, recursive definition #HF 0T, EhH®
THATH Y, HixDFED 3 EBHBTHETH 2, ULG 0 F—aa
17 ERBEREEL To SR L b &2,

(1) STRUCT (<identifiery : <{mode> ; ----- )

(2) ONEOF ({modey, {mode), - )

1294

(3) ROW (<{number), <{mode})
STRUCT ¢, #Hik#Ei2%, identifier (name) IC X oC& HilY
&3 72 WhEkEHT 5,
Pl a i,
MODE (comnplex«-STRUCT (REAL P : real ; IMAGI-
NAL P : real))
Lo EIER D 72 fiiEE 52 5,
ONEOF i, ww<{Dohon ?"—5!5!17" 2, YT, e
Lo Ehs, Mzl
MODE (schalor«-STRUCT (real, INT, complex))
&, real, integer, complex % &b ¥ $D F-aE-F BEFHEIND
DECL (schalor : A) &5Es%d 4, A, SEFFIERC, real, integer,
complex D{LFHED value ¥ (40T LW TE S,
ROW iz, Bick» <, ToMRERE L HHED 4 L-2 TH
5, Wil
vector—ROW (real ; 100)
array«—ROW (vector ; 100)
Tk oT, 100x100 o Matrix 2 Hipgkc & 2,
reursive data type
list % tree, stack & \» - 7 indefinite %4 data F§i&% 32 F—a2
13 IF, recursive definition # Fw-C, ET 2T e TE 35,
il
MODE (atom«—ONEQOF (INT, UND) ;
SLIST«STRUCT (CAR : list ; CDR : list) ;
list«+—ONEOF (atom ; slist))
DENL, F-az17 O list BERL TS, Jodss DB
<, FlAH,
DECL (A : list)
EEFThE
A (CAR)(CDR)«B
Vo iR TED,
AU-2 DEH
ULG #<L-2 1, ALGOL 60 it 3 function D 5EsE & B kT
D0, M, 1-¥ REAL% F-a217 THHATES
o
MODE (s stack«-STRUCT (Head : INT ; Tail : stack) ;
stack«ONEOF (INT ; INT))
OPERATOR (pushDEFINE ($1, §2) stack
SPEC ($1 : stack, $2 : stack)
BEGIN
DECL (E : stack)
E (Head)«$1 ;

E (Tail)«$2 ;
RETRN WITH E ;
END
DEND ;

POP~DEFINE ($1) STACK
SPEC (31 : stack)
BEGIN

DECL (E : stack)

E«$1 (Tail) ;

RETRN WITH E ;
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END
DEND)
C oW, F-a517 @ stack BEF L, push down ¥ X TF pop
up OFEPEEELZL TnB,

- a

A UG Ick3 7RSS LDERS

£% ¢ ULG DWwAnAARRHRICOWTHRT &, EEOU
LG i, B vazs TH DB, PDP-16@ ux) FEHIRA
Em b, #4235 identifier pf EFEHLN T3, BTTH, ULG
X3 Jodss oFEHE, EMLEELSLOOHNT 5,
4. 1 program & block
SYNTAX
{program} ::=PROGM <block) PEND
{block) ::=BEGIN {<declaration) {definition}}=
{{compound form)}* END
SEMANTICS
: 14 BEF LW Jodss i, PROGM & PEND K k- T,
% T ENE, —20 block ¢% %, compiler ¥ X U+ executor i,
PROGM icHi4: 5 &, {4¥E#% environment % create L, PEND
&5 & B2 delete 35,
block ¢, ALGOL 60 ¢ iSO EKE b2, identifier },
syntax, data type, operator ¢ extention %, —2® block Of®
Ic create X3, END icHHi4: 5 & delete 43, block &, BEGIN
& END <ok ¥h, HELEHRWEHH, DK, compound
form * N 3, LABEL ool bi b statement 257 & 45,
{ Y@ 1288 Ccdh, rZrlBlBFsCcEERT. L
o T, HEWEEHRMHIE, HoThARITY I,
{ Y, 0E%&DT, MESHBTSC 2RI 12 ET
H5D,
ALGOL 60 *Etic, 2 block Hrcflff¢% 3 identifier %,
E3, £0 block 2, ¥R, ThEBE XY KEW block T,
HE, EHINLDOICRS, L4, SEEHRY, EERFIIE
; W,
% 4. 2 declaration
SYNTAX
{declaration) ::=DECL ({{{identifier list) : <mode) ; }
j{¢s-variable listy ; LABEL ; }}¥*
{{identifier listd : {moded}|{¢s-variable list) : LABEL})
{mode) ::=<{mode constant}|{s-variable>
{s-variable) ::==C<{alphabet)
{mode constant) ::=INT|UND
{identifier) ::=<alphabet)
(identifier list) ::={(identifier), }* (identifier)

¢s-variable list) ::=={{s-variable), }¥ {s-variable)

{alphabet) ::=A|B|C]----- 1Z
SEMANTICS
ULG T, 2HIEOHEZE T2 v bh 3, identifier & s-variable
T b, identifier (X, A, B, .- . ZETD W8 XFER, ¥k,

s-variable it i3, CA, CB, - , CZETon26 LFBHRLbND,
identifier ¥, X, HE X3 value ZIERTE22DDH DT
HY, o=, FORTRAN < ALGOL ¢Hw b BFET & 1E
TR UighER © 0, s-variable /¥, program % 1% 2587z Ris

e

WIRREFFEOERM 2254 - Ik - B - R

<, {HOYE 5 value, filz ¥, LABEL % operator name, 5-2
a3 HEDHbbTieOICHebNs,

sevariable §E, o G, SEACEDNAED 1) AICHLIE
N, So554 10 s-variable {3, %o address &z EN B,

identifier }x, STRUCT operator FRicHHBT % D &R T,
+T, block DFEWHT, EEINDILHERD D,

ULG ¢, LABEL i3, block o BEEWTEELATLE &b
T, COESFRNT, svariable REZEND T LRV,

i

DECL (A, B, C : INT ; D, E : CB; CD : LABEL)

o, A, B, C it data type INT, D, E (3 data type CB,
CD ¥ LABEL %%t EEEh3d, HORHR F-a317 INT &
integer % UND (%, character type %53, _kD#l<, CB I,
z o block TEHKINDL A, Toblock#EFL XL HKEN block ¢
B E#RINTRIBERD D,

4. 3 variable & term

SYNTAX

{variable) ::=didentifier) {<{selector)}*

selector) ::= ({number)) | (¢identifier))

{term) ::==(variable)|{doller variable}|
{operatory{{term)}*

{operator) ::=<built in operator}{s-variable)

{number) ::={{digit)}*

(digit) ::=0]1}.----- 19

¢built in operator) ::=ADD/SUB/=|,|%|V IGREAT

{dollor variable) ::=$% <(number)

SEMANTICS

variable {x, identifier c\» ¢ D% @ subseript # DF 2 b DTH
3, ChiL, identifier © F-5517 & —BT 2 LEDBD 5.

dollor variable tX, $1, $2 etc. T» b i, operator <2,
syntax extention ¢ formal parameter %% bbF icdICHw HH
%5,

FRL—a ICEE L term DL, D AAL-2 O argument D&
— BT B RERDH D,

HIBTAD ARL~2 1, INRETOFITESE, FEISY, retation 4
Pohde /%, Vik, ERFh, T 157450 not, and, or €
WiF 5. GRATE 3, 51259045, B2BWEY RE¥wnL kD
1, o 0Ths,

5] add sub ACBDEF G

ko term i, ROTHFEFT .

(add(sub A (CBD E F)) G)

cz¢, CB, D, E, F o 34%% argument & LTE3 #R
L2 TH 5,

4. 4 form, compound form

SYNTAX

form) ::=(variable>«—{term)|GOTO (s-variable)|IF{term}
{formD|<block) | RETRN WITH (variable)
{compound form} ::={form) ; |{s-variable) : {form} ;

SEMANTICS

form [#AM % 25—t B b, compound form i, EILIC
LABEL %, ##EEDOW D TH 5, form @ nesting &,
IF 3¢, block 2T E i, -
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IF 3o, IF otkicii < {term) 285, 1A 61E, Ko form) %,
EREAE LR, o form e @F LT, I XORELS; o3
< form #3¥F73 2,

RETRN WITH <{variable) (% return 3¢ & #f:jE i, operator o
call DFE, %o CIEB variable #¥#55E+ 5,

4. 5 definition

SYNTAX

{definition) ::={{type definition}}* {<{operator definition}}«

{{syntax definition)}=

SEMANTICS

F-2817 OERE, A\L-2 OEH, GENEHE, block o head
DEHEHT, COIEFECE %D 1L EARETSH D, *o block KK
local ¢3 %,

4. 6 type definition

SYNTAX

{type definition) ;:=MODE ({{s—variable)«{type def part)
; }* {s—variabled«<{type def part))

(type def part) ::=ONEOF ({{mode), }* {{mode}}) |
STRCT ({<identifier> : {moded, }¥ {{identifier) :
{mode)) |ROW ({mode), {number})

SEMANTICS

ONEOF, STRCT, ROW o 3 f#o s iicik<rz2 s h T
HBHH, D argument & LTHAW b3S mode iF, +XT, £D
block -TEgK X L5, o block #P3r X h A & block ©EH
INTVBEBERD DB, T-a817 DEFKIL, T3TE hwd TLAL
h, Zoitic MODE &3,

4.7 operator definition

SYNTAX

{operator definition) ::=OPRTR ({{s-variable}«

Cop defy ; }* (s-variabled«<op defd)

{op defy ::=DEFIN ({dollor string)) <{mode)>
{specification) <{block> DEND

{dollor stringy ::={{dollor variabley, }* <{dollor variable)

{specification) ::=SPEC ({dollor variable) : {mode), }*¥
{<dollor variable) : {mode})

SEMANTICS

operator ZEHT 2 DI, A L-2 ODARIL 4D s-variable
EE, £, op def TN 3 ER/R WS E assign 5, TOFE
T, T, A54-2 D Yzt % dollor string DECHE, %
DRI, MND F-2517 2FH, thid, RETURN z5-fiut
THAEND variable © F-5317 & —F T2, HH =F 0 KK
AS54—a O specification #5423, iz ALGOL 60 0if& & [F
UCHB, #iL-2 DEHXD BODY 1% 1 block ¢ 325, cHH
I, T FAv-5 DEH#ICHT S RETURN 27-paub 23—
HEHT 3,

4.8 SYNTAX DEFINITION

SYNTAX

{syntax definition} ::=SYNTAX ({{s-mode)«~SDEF
{s-variable) ; |{(s-variabled«{s-def part) ; }*
{{s-variable)«<{s-def partd})

{s-def part) : :=ONEOF ({{SD form) ; }¥ <sd form})|
{sd form)
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{sd-form) ::==DEFIN ({s-indicator {s-termp)

{s-indicator) ::={s-variable) {$ (numberd|{s-variable)}*

{s-term ::=={s-specification) <block) DEND

{s-specification) ::=SPEC ({$ <{number) : {smode), }*

$ <{number) : {smode})

{smode) ::=s-variable|block| FORM
SEMANTICS
SYNTAX DEFINITION i i3 2 {5 5, —2k, 1-% 2S8A

L 7z nonterminal ##E% & &%, %% F 3 ClcEFH L = nontermi-
nal ~LINK 3325040 TH 0, {lo—>iF, nonterminal %
BATEDDDTH D,

A&, £9, LINK 4£0 nonterminal 2 2<, g, EREss
¢ nonterminal 3 X ¥, block, form D #E¥AL.0 (ULG ¢ kernel
@) nonterminal AEHAIEECH 5, Kic, LINK L A&w nonter-
minal ®@fic SDEF %51, LINK 4£¢> nonterminal i assign 3
5,

SYNTAX DEFINITION 3§ 4 BLOCK it LOCAL <% 3,
L7235 T, LINK 4t nonterminal ¥, #@53AL0 block ¥ X 1~
form ©&% %%, T o block ADERMCERIND », BLCERH
TNTRB HDKES,

nonterminal N AL, 3EBETH: LhAFlCL-T, HHCH
EENS5%, (HL, s, AU s-def part ik lHE+ 3 ONEOF
T L 6N SD form o DEFIN c5-5 ¢ s-variable (33T H
hoThdiEh b hn, Thit, simple deterministic grammar
b BERETH D, —2 syntax definition o NHIC BT,
A+ 3 nonterminal %, DEFIN m% & ic ¢ 2 s-variable (key
terminal word) (%, ¥ _RCBA -4 D% HWS D2, ambiguity
DAPDOEE L,

4.9 constant, #ofh

constant (%, ULG 0B fED version KIXEFT N TnAan, £
B, & 7-2217 K33 constant DEHICETFORERD 3 &
BTH5, Lrl, RO L5 7% format RFERAWREC 23 FETD
%,

{constant) ::=<built in constant)|{compound constant)

<built in constant) ::= {number)|{character)

{compound constant) ::= ({{constant), }# {constant})
EOBKAHLHTHS 5, ‘
iz, 752817 OERFHREL, F-zz17 AT EHEE DL

EeH 325, BRECWE, implement ¥ TwAan,
READ, WRITE i3,
READ (variable)
WRITE <(variable)
DR DO EHEWEETH 5, Thl, Lo form & K FFIH
TEBN, WHK »rRIZRINBTETH S,

5 7a4'35 4

5.1 J-—Fiz& 3 Multiplication
PROGM BEGIN
DECL (A, B, C, M : INT)
OPRTR (CM«DEFIN ($1, $2) INT
SPEC ($1 : INT. $2 3 INT)
BEGIN
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DECL (I, J, K : INT, CR, CQ, CS : LABEL)
KM ;
J—$23
IF (=$2 N) GOTO CS;
IF (=$2 M) GOTO CQ ;
CR: K~ADD K $1; J«~SUB J N ;
IF (=JM) GOTO CQ ;
GOTO CR ;
CS: Ke$2
CQ : RETRN WITH K ;
END DEND)
READ M ; READ N ; READ A ; READ B ;
C+~CM A B ; END PEND
5. 2 Recursive procedure (= & % multiplication
PROGM BEGIN
DECL (N, A, B, C : INT)
OPRTR (CM~DEFIN (31, $2) INT
% SPEC ($1 : INT, $2 : INT)
BEGIN
DECL (M, P : INT ; CS, CQ : LABEL)
IF (=%2 N) GOTO CS ;
P~SUB $2 N ; M«—ADD $§1 CM $1 P ;

R,

GOTO CQ ;
CS: M«$1;
CQ : RETRN WITH M ;
END DEND)
READ C ;
READ N ;
READ A ;
READ B ;
C—CM AB ;
END PEND
. 5. 3 FIBONACCI #3
E PROGM BEGIN

DECL (I, M, J, L : INT)

OPRTR (CO«DEFIN ($1) INT
SPEC ($1 : INT)

BEGIN

DECL (N, A, B, C, K : INT ; CS, CT : LABEL)

IF (=$1 M) GOTO CS ;
IF (=$11L) GOTO CS ;
K<SUB $1 M ;
A<SUB $1 L

B<CO K ; C—CO A}
N—ADD B C ;

GOTO CT ;

ULG formal syntax

1. program and block
{program) ::=PROGM <block) PEND
¢block) ::=BEGIN {(declaration) {definition}}=

HREISEE DR v - FEE - B - HE

CS: NeM

CT : RETRN WITH N ; WRITE N ;
END DEND)

READ J; READ M ; READ I ;

L<ADD MM ; J«~CO I ;

END PEND
5.4 LIST 012
PROGM BEGIN

DECL (A, B, C: CL)

MODE (CA+«+ONEOF (INT ; UND) ;
CS—ONEOF (CA ; CL)
CL—STRCT (R, CS ; D, CS))

OPRTR (CO+DEFIN (31, $2) CL
SPEC ($1:CL, $2 : CL)

BEGIN DECL (E : CL)

E (R)$1;
E D)s$2;
RETRN WITH E ;

END DEND)

READ A ;

READ C;

B—COAC;

END PEND

6. £ ¢+ U

Bk, 2 FEor, WERETO—KASHE, 3 FETw, ULG
OE %, 4 FTcir, ULG o SYNTAX oFft#i e JSadss o#E
FE, 5FEC Jodss DEAES L.

ULG 31, HifofEelaE PDP-15 ¢ implement ¥ 31, fili
40 Jod520) BROKRICHC b T 525, DIk, HEREEAES

S EBYILICAEI L LIC k> T, HICERHAE LTTRY,
A AMEAESEL LT, Ly, hod<cofiEn & S5
DHEBER H OIBMEFE L LCERE N3 Hgtch 3,

(B0 48-T-T Z4D)

T £ XK

(1) Leavennorth : Syntax Macros and Extended Translation,
CACM, 9 (1966)

(2) 4EE B SEEREE L 2vA15 2uM5 90, BTFER
L g-boty TFAR, (BH48-1)

(3) @&, BR: wArs 2vMMs3 90 L ED vaab-2 KD W,
i-toby TFE (H7 48-6)

(4) B. Wegbreit : Study in Extensible Programming Langua-
ges, Ph. D Thesis in Harvard Univ. (1970)

(5) E. A, Traft : PPL User’s Manual, Harvard Univ. (1971)

{{compound form)}* END

{declaration) ::=DECL ({{identifier list) : {mode) ; |
{s-variable list) ;: LABEL ; }*
{{identifier listy : {mode)) |{s-variable list) : LABEL)}
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o

¢mode) ::=<{mode constant)|{s-variable>

{s-variable) ::==C d{alphabet>

{s~variable list) ::={{s-variable), }* (s-variable)
{mode constant) ::=INT|UND
{alphabet) ::=A|B|C]|.----- \Z

form and term

{variable) ::=didentifier) {{selector)}#*

{selector) ::= ({number}) | ({identifier})

(identifier) ::={alphabet)

form) ::={variable)«<term| GOTO(s-variable)|
IF ((term)) <form}|<{block)| RETRN WITH <(variable)

{compound form) ::=<{form}) ; [{s-variable} : {form) ;

{term) ::=(variable)|<{doller string)|{operator) {{term)}*

{operator) ::={s-variable)|{built-in operator)

{built-in operator) ::=ADD|SUB|GREAT|=|%|Vv |/~

data type and operator definition

{definition) ::={{type definition)}* {{operator definition)}=
{{syntax definition)}=

{type definition) : :=MODE ({{s-variable)«{type def part); }*
{s-variable)«{type def part))

(type def part) ::=ONEOF ({{mode), }* {mode))
STRCT ({<identifier) : {mode), }*¥ {identifier) : {(mode))
ROW ({mode), {number))

{operator definition) ::=OPRTR ({{s-variable)«{op-def) ; }¥
{s-variable)«{op-def))

1298

{op-def> ::=DEFIN ({dollor string}) <{mode}

{specification} <{block) DEND
{specification) ::=SPEC ({$ {(number) : {mode),

and <{number) : {mode))
{dollor string) ::={$% (number), }* $ {(number)

4. syntax definition

{syntax definition} ::=SYNTAX ({<s-variable)«{s-def part) ;

|{smoded«SDEF {s-variable) ; }* {{s-variable)«

{s-def part))|(smode)«SDEF (s-variable))}
(s-def part) ::=ONEOF ({¢(sd-form} ; }* {sd-férm}) |

{sd-form}
{sd-form) ::=DEFIN ({s-indicator) {s-term))
{s-indicator) ::=(s-variable} {$ {(number)|{s-variable)}*
{s-term) ::={s-specification) {block) DEND
{s-specification} ::=SPEC ({$ <{number) : {smode), }*

$ (number) : {smode))
{smode) ::={s-variable)|block|form
META SYMBOLS

::1== means rewriting

| means alternative

{(A> means nonterminals

{X}* means ¢ U X

{X}* means e UXUX2U ......

other symbols are terminals
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Si-APD and Opto-electronic Communication Systems

Central Research Laboratory

Saburo Takamiya » Akihiro Kondo

Kamakura Works Taiji Nakamura

Si-APD is a photodetector being used for the opto-electronic communication systems and for light applied apparatus. It has merits

of high speed, high S/N, high reliability, low power consumption and compactness in manufacturing the devices for use. Two types

of Si-APDs are now under development by Mitsubishi.

One type of them has been used for trial for light wave apparatus such as

laser range finding systems and light communication equipment, and further it is applied to an optical meter developed by a joint effort

of Nippon Kogaku and Mitsubishi, demonstrating its high reliability. The other type is high speed Si~APD developed with the object

of using it for a semiconductor laser, the practical employment of which is being anticipated.

L & »° &

U el R Astitic 3 & T BISK, Yo% Tuotozoz ICHIM
FTHEINPRBCEH B, K Iuorozon EFRERIDLH LD
BRI, GHETETHIEILWREZEI T LA
MDD THE, CORBEF T, RESLEBEIEEORE
BTEEL - 20 e L OENREIRET R, XFEBIRE 1L
200z ZEEURT 2 LEEF k- Tn B,

Kl L UEREBETR, Tl offciibnitici
Mo TWnBER, EhE %”k‘f'ﬁ:%é & 1) BRI TR ERE R
> T BIRIREEP Ao BIBEEHE, 2) BXAEMBT PR A
- T 2FTRER, 3) E, WAMEREToOMEbe* MV
JOlEEE E 2 OMAERO ST c e 3 Ci 3,

APDW (pAs5 2z ik d14-F) BOEBE TSI E > T D 2
WREWFET & LTI N BEEESRETch Y, L LT
HHES L2 OSBRSS ERT  LTiEHE w2,

HHCTHEERHBBHEOZNHET & LT, NP HPs U
PPN 30> 2 FffHo> Si-APD ZBA% Lc. BUBRISEEE R D %
DI RWREEE, BRE®, BEELOENAEERR - Tk
hAe LT LED #5185 e L<iibhcwn3®, ¥k, HEL
WIREREAZNET & Lilibh, T 0k 24EROBIER to @
T RT T 2EEHERTTLH 5, i IEEHERE

ik LD Esdg e LBl hici@E APD ©3 3,

APD 2L # L v ?ﬁf?‘*@@ 5C¢PHEEAD—DTH LA, T
& it APD RS EA—#Ic T oMb TV R » OB EIR
TH B, HTic APD i '~fel0§ﬂJVﬁ%‘a$ﬁ? Y ORI DTk
~, HbeT APD [EHEE L L oMoz E 12 Lo i
fnds LUMEEGREIE® &, 25 & AAKRSE R o FEIRF I X
o CHF IR MR 40 U, BRI RP~ oo B3 (i
L7z,

2. SI-APD ¥&&

B 2. 1 4143595 L & 2 58 Si-APD o M HS 2R 1
EREOMER D iditic 0.5 mm CHid L b AST 3. FERIIC
Vﬁf‘oim‘cw) Zwdl, APD ot LT OMhic vaw b~

*ORBIZERT R g W ERT

P, WIS, SR ERREEI N TS,

WBHEO Krd1a-F 5Aa D, APD G ABR 2 FHT 2 FEF<
B57w, BEOZTNEBMAT—HAMINEC 5 X5k h
Twd, k&2l APD ofEo#Mo—D L LTESO EER
TOBMREEILT 2=, HEEOEMEMTERC R ORI E
FRALTREC BB b S, Bikmicah<3 L, Su~1 1B APD

OBFICIE 2 1(a) KGRI N T 3 X 5 icEAAERIC Guard
Ring #8072 b, 2-EEE0E 5 (M)EOHMICEE R BIE

DRI T3, T4, xHBAPD oBAIEK 2. 1
(b) Dk 5 KA O EBZCEHM (bevel) 200 e fiEATRHE D,
s aBbna s, BkE BT 3w KEusEd R - B
it RO —AESRIBRT 2 2 Y, BETERICEMZ LD
T3,

APD ofiifia k& <+ 3 &, 2OmMBAOMKELEORL D &
HAELARBT ERININ r‘onixw 20w APD 0% YR
H—fic 02~05 mm FIECH b, WD wrsd14-F & i3 5 &
SRS D E T & R D—DTH B, Thit APD oK ED
—0TH D, HEOHIRETE Lot £ STHEISO ¥R 2l
> THib N2 BERE v,

3. APD [Z k1 A E MR

WK R172 BTz 1A=L IO EF AT 2 B RFR L

(b} P PN’ ,bevel APD

® 2.1 APD ol
Cross-section of the APDs.
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TEMPBTRNS , CHABHD Hhd14-F OWEEETH 5, APD
DERE I E L NICINL TERREEE > Tw5, B3. 1icA
PD Wi B EDNEE %573,

WEFEINE iz APD o i #24 R ic S 05w AR A T,
CCTHMMES T AabI D, M3 LicksnT, JT (hy) 2K
LCHBERRPEC Y 1 R++VPCET L IEFL) BRI LT D & FpuP
FHESICE AT E N FNERED HIICETT 8. BHKBEECIE N
A7 BIEAEN X M RIEC i, B 5x 108 Veem ™! B DR
FRELTWB2H, BIFRAZERTT S FpUT &Y 130
£- 2552 bh, EEGETT S EIC S HA THRFR R TW 2 HEF
PEHUEREL TR 2R $#pUP 2 REX XS,

MRS T 2R oI P 3R F4UP %, SIKFpUP E4K F+
P BREX Y, CoOMENEBCET bNE, TORE, 2K F
I B Rl R et BRI LODTERY ¥ &5 &, KER
THRAELZ LR +o0r WEELTHNS +6Ut HORHIE

= 1

=27
D, COEEMERIC X RERORIERR TH », APD
O MRE®E (M factor) LMEFENTW S, FEEMONME v XETC
EELy R 1icET 2 & APD gk %ig2C 3,

X 3. 2 i yeig st s X OF JEMH IR Ic s 0 3 APD o BRIEH
He2oRT, MEEE Ay BIE Ve le kU 2B L IKEE Vo ic
BUIREROLTHY, 3. 2 ChiRENE V., OBEORIE
KX 10TH 5,

(=M) e (3.1)

5 @
S

DS

~

100

VVAS
3.1 ARG

Current multiplication mechanism.

(uA)

50

Eleciric current

Applied voltage (V)

Ip : Photo~current, Ip : dark-current, Vi : breakdown voltage.
3.2 APD oEAEENE

Current-voltage characteristics of an APD.

1300

4. Si-APD it o iRE

2. 1l wiRkand Si-APD ozt —ErE 4. 1 KR,
Si-APD i LR, Simbdrd—£ & Wik d 5 & gl Td
D SN % 20dB RV, METMEE L g+ 5 & EE, &
HIREOFEAD 5,

REBE O 5 T A B C B TR TS DS RIT b 2 45, IRk
T Si-APD 0% 5 25 SIN 258 2 %

APD o K5 IS AR EOEILIc L - TRE BHah b
TETHD, CORERTEMT S 7z D ITIRBERRE & i L 7z Bl A i
bhd, RHYEMLER:E LTRrES LicREIh s EBREED
YOREHLNB P, X LICHEBEAREMEZTL S5 APD &
[FEERE O PERHE % FfD vt ~d4-F ZHUAAL 2 S D02Hib L B,

5. APD [FHZEE

FANRETHNA L {, APD @i Lt hiaEE

B XU OIERAEECER S R, EEONE auior b, BEL,

EfE AL, EEBENESEE 2 L Tw 5, S-APD o4 ot
BB 04~1.1 pm TH 3 DT YAG L, Lt—L—¥. HeNe |

% 4.1 Si-APD oz
Characteristics of the Si-APDs.

Dimension &

T~ | N'PAPD | PPN APD | pimensio
Structure 2.1 (a) & 2.1 (b)

Sensitive Area 0.02 0.20 mm?2(0.5 mmd)
Breakdown Voltage 36~42 100~300 V(25°C)

- -3 Vp(T)=Vu(0°C)
9 3 ~1.2 3
Temp. Dependence, | 0.9~1.1X10 1.0~1.2x10 A+8T)

Junction Capacity 16~20x10"12 2~4x 10712 pF(Va=0.9 Vg)

Dark Current max. 1X10"8 | max. 1x10-8 A(Va=10V)

Sensitivity 0.25~0.5 0.18~0.25 AW (Va=0.1 Vg,

A=0.8pm)
Max. Multiplication 4000 1000 (Va~VE)
Voltage Dependence n=1.3 n=2.0 M=1/(1—(Va/Vi)*)
Cut-Off Frequency 5x106 Ix109 Hz
NEP 1x10-12 2x10-12 W T21/2(M ~50)
Re APD

MWK

O

Rc : current control resistanse Ry : load resistanse.

4.1 APD o fq7=z Bl
APD bias circuit.
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gy

Ar L, Hilith | SRR F o BBICOEET s C e TR S

5.1 YAG L —H5%

TEDBH BN T 3 C & 2RI 3 RN AEH OB b Mtz
Tk, KR EEkE coEM R E T AR ET s C
I THEME COWEMLINE HERS 5,85 LCRIhs0n
COHEC L PHEHRTH B, NI A, DG Y - T Qxdf
wF ENB YAG L @ fuz BIENTH h ThFETF & LTSi-APD
BiibITnhE, YAG L 0B REHETFE L T ik Ge-APD

DIE 5 BREL LA B - 2 o, Si-APD kb Ge-APD 73 %
Lt E2 20PERTH DO, Ge-APD B ERAEKE Vi)
BSRERE AR SIN 0ETAEZE NG,

X 5. 1 kst YAG L-¥ 2 b DX ESMETHd bh, k3
T VoA R R TEEE R BT 5 25, —E IEIEE fr1a
—F TR & B R B 2a- Pz & LTliDbR S,

—7, BEHRCHH TR otk APD ciail a h, 3
HROD xhﬂmux ELTlbng, BIEEOEE T B Emhid g

c T AT, MEOWICHETE A wPEo K E X,
BZ;H‘?@, K2 DLTHEIC L > € REROHELK vz o FiEiE
DIEETRTT o FEBity b TR 05MW o YAG L% ®{fi-
T, Y 8km OBUE ST 2km Hih A GO MEICKIIL < v 3,

Btk e LT Si-APD & S JtHH % B ot s %
Yol U 2 BRI 0 5 T RIS, SEAR I LRI R E Y
BRERZE LD R bh T, B N1 T%
8 ALz 23V Eic i Si-APD 7 il LT Mk 45 o Js s e
JA 505 T L ko THEER RS LT 240 Hs b b

Beam splittor

Har{ mirror Rotating prism

Time
counter

Filter Lens system

(: j Collimation system

5.1 Lt JilimEs oo ik
Range finding system.

M Video
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Optical distance meter, MND-2.
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Switching Phenomena of Amorphous Semiconductors

Central Research Laboratory

Masahiro Nunoshita « Takeshi Suzuki
Masahiko Hirano - Hirotsugu Arai

Amorphous materials are now in the limelight as one of functional materials.

Specifically chalcogenide glass draws attention because

of its electric and photoelectric particularity and ease in the formation of thin films and multi layers. Under the circumstances, studies

have been made on the electric conducting mechanism and switching phenomena of As~Te-Si, As-Te-Si-Ge group for the purpose of

putting amorphous semiconductor threshold switches into practical use.

As a result, it has been made clear that even in the case of

amorphous semiconductors electronic and electric conductivity governs the phenomena based on the energy band theory similar to the

crystal semiconductor.

to certify their practicahility.

Threshold switches made for trial have withstood the test operation with on and off cycles of 107~107 times
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DC Current-Voltage characteristics of
thin film and bulk of OVONIC glassy

semiconductors.
B~EBT 5, COEBE A~200 MTOEREER or 13, 2. 2
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Todk ) KeEERIC S WT, Sk o BB & Bk
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BERONAR D EC N LD A5 il Mrelaxation case®
LT B2 20her—1Tor s (ERLIROLNDERTE
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RN, COEEMORD aasT1F 52 3B bF B EA
ED 52 Fllk, Ge, Si, % &% < DfGREE K OB T L
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2.2 Si-As-Te 3% #i52 ¥ ¥k
e
Temperature dependence of DC
electrical conductivity in amor-
phous Si~As-Te semiconductors.

1/T (X10°*/°K)

2. 3 SigAsyTey fisz FEKDIHE
SURE R DR BT
Temperature dependence of AC electrical
conductivity in the amorphous semicon-

ductor, SigAs; Tey,.
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Structure of threshold switching devices.
(a) point-contact device of bulk threshold switch
(bh) sandwitch~type device of thin film threshold switch
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Relation between the breakdown field and DC electrical
conductivity for Si-As-Te glass of different compositions.

ngf' B (HATY oo 6.1

ceTCifisapkh#l, HExozER, TiiEe R
BIfccd 5 iR, 7 REREE, ERERTHE, R G1) o—p
sk B e o DIEFREGEMD C & BHEMCTH 24, Co TR
Hor BR (2 DICHS & L, SE L O R BEMIE @ i
L R=1/2aor 2FEbINB L LTH i b9 Fritzsche®® o
T BERC L OAUMICRL T & B TE 5,

TIHE 72 1 60 He S5l oy (i) CeTjon=0 & LT

By o [HTOE/E O (T W2 evvnneeiiiiniie (3.2)
impulse D356 #ZE R R L © . (}I_IT) 0&LT

1307



By [CTRAPE 0 (Ty) ] wevoveeeensiinisiiniiins (3.3)
Ehb. zTC T RHMEE, E, BHE f+.7 TH D, 20K
(3.2), (3.3) DEREIE ALy HTOBRER E, L1 X 4, #uK
X B HREER op & OBERCHBEMRICEL BT 5, Tnl
LB OY RN Ao BFCRBMIBRICE D 21uF BRTHDC L
BWHohTH D,

100 pm &Y #AFERL ALy BT e »TiEE 3. 8 IRT L 51,
FR R & D Bidic (3.2), (8.3) Kiffo T ln, %
DEHRRES By 1 A5z ik o BT fpud Ey KB LTV 2 X
SIAAS. coks B Avy BTFicsY 5 HRER B, 23X
(3-2), @.3) oWRicitbY, BEEd, HNMEE Suzsa-7« E
W Ro-) ICHEBEIRIC 2 72 2 0 552 2EBR D BEIE £ouT ICDIIC
EAF LT WD C i, CORRDEX %S0 21wF RTICEYT 5
R&%#MwﬁﬂiDﬁbémfmﬁﬂféécax%mbfhé
E TR S F copiltkiico g < BB S, |
RELOBIN SEHEL RO LS R b0BEL LTS,

(1) double injection (ZZHiy:A)E®

(il) recombination injection(

(iii) impact jonization(?®

(iv) avalanche breakdown (7 7= $U k) 2%

(v) tunneling injection®®

(vi) collective hreakdown™

BT EEOBIL fpud OB L EMICHIGEZ, W
W5 HEFO BEe®, FO BIHEI 4 &S HER X T B B ERHL 4 vy
JEEHEN & i3SI SO BINE Fowd OFEEZETIVE T & 2
DILT 37 HER O VR & 2218 T o0 T chjﬂi‘“’fodﬁ Feiho
Tnbd EEZL LI, FOEWR L2 i (iv) avalanche brealkdown
L (vi) collective breakdown {ZAH M TH A 5,

C OREROFR A D & LTI Vi OTRIE{RA: 2 352
T, 3.9 IR DE, COMNLETOEE N 100 um T
S00pm THXIEE EDK - TR R ONAWT, LbHicED
Vy DL T4~ 1% 01eV~03eV TH 5, COHIMD fisa o

&

e

| SisdseTentlass

10%- {10° o~
E Applied pulse - £
- {mdm Ims o
- Uduty B .
:/>\ £
= =
> Q
) 3 5 .
o 10%: 410% =
= s
o B
> ;’
j= i
H &
=
=
2
& 107 410¢

3 4
Reciprocal absolute temperature
177 (X107 K™ )
B 3.9 SigAsgTeys fi52 DR O K L
Temperature dependence of the breakdown voltage for
threshold switch of Si;AsgTe, glass.
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Temperature dependence of the wave forms of applied
voltage pulse for threshold switch of SizAsgTe;, glass
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EPMA observation of compositional segregation by
threshold switching in OTS device.
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Threshold switching characteristics of sandwitch type

element under square wave pulsing.
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Stiructure of sandwitch type devices of thin film threshold
switch built for trial on BeO substrate overcoated with glass.
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Read After Write Type Ferrite Heads
for Cassette Data Recorders

Jird Toriu « Hajime Sasaki
Shiroku Hosaka « Yutaka Kumazawa

In place of the conventional paper tape device, a cassette data recorder has come into use in many quarters such as the cases of

data communication terminals, POS terminals and key to tape apparatus as well as input output units of computers.

introduced to the market cassette data recorders type DR-10 RAW and type DR-20 RAW.

Mitsubishi has

Concerning this outcome, read after write

type ferrite heads have been worked out and put on sale. Mitsubishi type MH-003 cassette data recorder heads are equipped with high

density ferrite so as to realize long life and high reliability.

This article describes the construction of the head, the material used for

it and its characteristics, touching upon the circuit condition in using this head for the reference to the users.
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Exterior view of Mitsubishi DR-20 RAW cassette data recorder.
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head and E-030 erase head.
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Homogeneity of Calcium-Halophosphate Phosphor

Central Research Laboratory

Yoshiharu Komine « Kenzo Awazu

Calcium-halophosphate phosphor particles are almost composed of calcium-halophosphate phase but contain slightly a little other

phase or defects. To make clear the state of their presence will give effective suggestions for the improvement of phosphor quality.

From this standpoint investigation has been made on the homogeneity among and in phosphor particles. Experiments have been mainly

made by resolution of phosphor with acid solution. Analytical research has been chiefly conducted by an X-ray diffraction method.

As a result it has been found that 8-CasPsO; is maldistributed near the center of particle, around which phosphor phase is present and

CaShy0Oq is near the surface of particle and its grain boundaries.
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Variation of particle size distribution
on the resolving.

St

fteEiLbhd,

Fhabb (2.5) BREWI L, HiC/MTICRT 3 #RYAE
IR bNE . BT OB S=S.exp (a/d) (5= & d=
oo D & EDIEMRE, d AR, ¢ REH THBROBEIICR DN,
akd B LIFREAEHBCEE LN E WS HOKHES,

2.3 BBEE

Ttk oBEERRCE VT, FOWEE» L RAEES—EL
T, BE BESICIEOEOMICEAT S ELbR
%,

chih

dWw,
E”L:”k CCP Sy e (2.6)

7L Wy, Ci, Sy BERENERRHE ¢ b 0 3Rk E,
BRI, BAORERTSH D, P, ¢ RIKE R AEEERTH D,

T TCTHBEDHE, Tt ER Wo LEE G 2 HRE TP
&, EIRNRD ¢ KB WTTWEER W, dEE C b HREIR
BESLT 5,

i

Yy

-

S;=n> nd?
L M EgwkEgs TR, Lidgwtik lmol g X, V
REOERTH B,
TnLE

L .,
Ci= m(—GEZ mdo) X3

_L-W,
V.M
=0 o XB e (2.8)
Sy=(mZ gy« do?®) » X2
=Sy ¢ KB ot (2.9)

. X3

772 L So BIAMMOBEOREHETH 5,
2 (2.6), (2.8)~(2.10) A >

dX k( L

V.M,

»
2-;—:-.-3- ) . WPt . §pa . X3P-20-2 L. (2.11)

MDY BE hwons Dbk B - Nk - FEa

t (min)

® 2.4 BEETEL BHE OEHHRR] &
(X3)-1197 —1 2 DBEIR
(X3)-1467 —1 as a function of resolving
time with resolving temperature as a
. parameter,

x21 AmMEEK X ¥ oz

Variation of % as a function of resolving temperature.
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