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Abstracts

Mitsubishi Denki Giho: Vol. 49, No. 6, pp. 451~54 (1975) UDC 621.313.13
FINEROL High-Precision, Fine-Controlled Synchronous Motors

by Masahiko Akamatsu, Yoshio Shinohara & Akio Kondo

With increasing demands for more automated, less labor-intensive pro-
duc‘txon in recent years, the field of motor control has also experienced
an increasing need for digital control. The need has been particularly
pronounced in the numerically controlled machine tool and other
areas for servo drive devices that can provide positive, fine control
of position and speed. To meet these needs, Mitsubishi Electric has
developed special, distortion-free, multi-pole synchronous motors with
magnetic field modulation, and a digital-control sinusoidal converter
to drive them. The paper outlines the principles, features and specifica-
tions of this system, and takes up applications in numerical control.

Mitsubishi Denki Giho: Vol. 49, No. 6, pp.427~32 (1975)
UDC 621.313.2:621.316.718

Adjustable-Speed Drives for DC Motors
by Keiji Matsumoto, Isao Kataoka, Hiroshi Matsumoto & Akio Kondo

In the dozen or so years that thyristor control has been applied to
DC motors, the development of thyristor converters has progressed in
terms of performance, cost, and space factor, to make them far superior
to other adjustable-speed drives. Current trends have prompted a new
look at DC motors and control circuitry, to improve the cost-perfor-
mance ratio and broaden the range of applications, particularly in the
machine tool ficld. The paper deals with DC motors and control
equipment, including the recently spotlighted direct drive, with
emphasis on a spindle drive and a slide drive developed specifically for
machine tools.

Mitsubishi Denki Giho: Vol. 49, No. 6, pp. 457~62 (1975) UDC 621.313.12
Mechanical Problems of Large Brushless Exciters

by Hirotoshi Kawamura & Yoshitaka Matsukura

As brushless exciters continue to increase in capacity, it becomes
necessary to solve not only electrical problems, but also such mechanical
problems as strength and vibration which relate to materials and struc-
ture. The paper deals with the structure and strength of such major
components as the exciter armature and rectifier wheel, which act to
limit capacity increases. Some design concepts are presented to meet
the problems of lateral shaft vibration and torsional vibration, which
Increase in severity as shaft length increases, and a brief introduction
is given to recent devclopments in the technology of balancing.

Mitsubishi Denki Giho: Vol, 49, No. 6, pp. 433~38 (1975)
UDC 621.313.3:621.316.718
AC Motor Speed Control Using Inverters

by Osamu Miyazaki, Hidehiko Sugimoto, Katsuhiko Chonan, Ryuichi Yokoyama &
Kazuhiko Tanaka

During more than a decade of production of DTAHERTZER variable-
voltage variable-frequency inverters, Mitsubishi Electric has delivered
somc 1500 units, with an aggregate capacity of about 20 MVA, and
on the basis of this experience has introduced a series of standard-
specification models, at ratings of from 5~ 100 kVA. DIAHERTZERs
are manufactured on the basis of a variety of inverter systems depending
on the application. The paper takes up the aspects of voltage waveform
and variable frequency as a means of explaining basic DIAHERTZER
operating principles, fundamentals of the thyristor-control circuitry,
and the characteristics of motors with DIAHERTZER drive.

Mitsubishi Denki Giho: Vol. 49, No. 6, pp. 463~68 (1975) UDC 626.81/.84 : 654.94
A Supervisory Control System for Agricultural Water Supplies

by Shinobu Yanagizawa, Yoshishige Nagata, Tetsuhito Koura & Yoshihiro Yasuda

Onc aspect of new agricultural techniques is the growing need for
supervisory control systems that will provide appropriate distribution
and assure the quality of agricultural water supplies. Control equip-
ment for the Nobi Water Control Telemetry Center was recently
installed. It monitors information collected by equipment on thc
Shin-hannya, Oe and Okumura main channels, as well as on diversion
channels, and effects control. The system places particular emphasis
on flexibility, expandability, and ease of operation.

Mitsubishi Denki Giho: Vol. 49, No. 6. pp. 439~41 (1975)
UDC 621.313.3:621.316.718

The Type ES AC Variable-Speed Motor
by Shizuo Kurita, Sachio Sonoda & Kazutaka Kawaguchi

Type ES motors comprise a wound rotor induction motor and a
thyristor power converter. Slip-recovery (Scherbius) control is achieved
by a simple construction in which a rectifier and a thyristor inverter
are connected to the motor secondary, returning secondary slip power
to the power supply. Despite its simple construction, the Type ES
motor provides high efficiency and outstanding control performance
over a wide range of speeds, making it particularly suitable for medium-
and small-capacity pumps, blowers, and extrusion machinery. The
paper cxplains the operating principles of the ES motor, and describes
some typical applications.

Mitsubishi Denki Giho: Vol. 49, No. 6, pp. 469~72 (1975) UDC 534.8-8:531.71
The Type FD-30 Ultrasonic Thickness Meter

by Kenichi Dairiki, Shinichi Maruta & Otohiko Nagasawa

Nowadays, extensive use is made of ultrasonic thickness gauges in
quality control and maintenance inspection of industrial products,
In most of the gauges now in use, however, the reference point for
measurcment is generated in the electrical circuitry, and must be set
manually using accessory test pieces. This not only makes operation
more complex but also affects the validity of measurement. The paper
describes a new type of ultrasonic thickness gauge which uses the latest
technology to permit fully automatic setting of the reference point.
This enables not only thickness measurement from one side but also
direct measurement comparable that using vernier calipers.

Mitsubishi Denki Giho: Vol. 49. No. 6, pp. 442~46 (1975) UDC 621.838.3:62-58
Electromagnetic Clutches and Brakes for Position Control, and
Control Devices Employing Them

by Koichi Yoshida, Atsushi Hashizume, Kiyohide Okamoto, Masahiro Takayama &
Toru Ishikawa

Starting and stopping mechanisms employing electromagnetic clutches
and brakes are widely used in many types of machinery. Responding
to this established demand, Mitsubishi Electric has developed a new
line of position control devices which make optimum use of the char-
acteristics of electromagnetic clutches and brakes. The new position
control system stands somewhere between the sophisticated approach of
numerical control using pulse motors, and simple control using gencral-
purposc motors. Offering high precision at low cost, this new control
system is expected to be in increasing demand. The paper describes
the operating principles, features, and some typical applications-of the
new system,

Mitsubishi Denki Giho: Vol. 49, No. 6, pp. 473~78 (1975)

UDC 681.323:621-503.001.57-+681.06

The MELMIC PAC-2 Programmable Automatic Control and
Monitoring System

by Kazunori Watanabe, Nobuharu Yamauchi, Masaji Matsumura, Katsuhide
Morimoto & Koichi Kondo

Attention in the sequence control field has recently been focused on
programmable controllers. The MELMIC PAC-2 has been developed
as an integrated sequence control and monitoring system—including
software, monitoring, fault detection, etc.—for an automated manu-
facturing line. In this system, the program is developed dircctly from
sequence circuit diagrams—i.e., without conversion into Boolean algebra
or flow charts, and the contents of the program are CRT-displayed
as sequence circuit diagrams. Monitoring and fault detection make use
of thc respective advantages of man and machine, providing effcctive
fault location by means of automation and man-machine interaction.

Mitsubishi Denki Giho: Vol. 49. No. 6, pp. 447~50 (1975) UDC 621.838.3
Micropowder Clutches for High Frequency of Operation

by Hideo Kurumado, Muneaki inoue & Mitsuru Kaibori

These micropowder clutches have been developed to provide the
rapid response and operational precision required when operating
repetition rate is high. For this reason, the driven member has been
made cup-shaped, in a construction that yiclds low moment of inertia
and high torque. Electrically, high torque is obtained using low exci-
tation power, making it possible to decrease the torque buildup rate,
even with overexcitation or rapid overexcitation. The torque time
constant is 2 ms, and the designed service life is over 100 million times
of engaging at a frequency of 40~ 60 times per second.
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b HS 150%, 1 min CS | 61w pis 3500{,{5155 W B lSO"/(I,_IISSS cs cs HS cs
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% 3. BlEEH A E O
ey | o | TEF oW P L F P
2H1 L (rpm) @ g in | 1om ] " 5
@B N . - s oy | BT 3)
b I s e (2m 3]
EW) (V) wsmm o) (BER) (BE)  ob<w
5.5 25~600/3,600 180 L 160 L
e 75 220 25~600/3,600 180 LS 160LS
1 25~500/3,000 200LS 180LS
15 25~450/2,700 22518 200LS
11 25~756/3,400 180LS 180 LS
1:4.5 15 220 25~ 667/3,000 200LS 200LS
22 25~600/2,700 225LS 22518
22 25~.772/2,700 2251 —
1:3.5 30 440 25~.686/2,400 250 MS o
37 25~686/2,400 250 MS -

3. FALZIMFSA4T B~ bLET0HE

RIEOTVEHEMIC »CiE, %) BRI L, #Bie X G0l
WEALD 7, REKRD #1F515 D% ) Blin b £+ 28 L T, %
Dty DT, BIEPEESCETL XS & T 5@EEHD 3,
(B 10. 2M) © oVRBEE b OEFEERENHEA t—FE—t1 & LT
LHCPHFE L, BEHEERE TMELDAS yy-%) K#ERL T3
HD £t K2 CHINT 2,
3.1 <HD E— pid
HD £—py, &3, High Torque Low Speed Direct Drive Motor
EVBRT 22 oBRGTH Y, KOK S RERD 5,
(1) e T <ChTtns,
HD £ f omsh: & ngkicF Shcwvn s, psikic o w T,
MEERRRCAT L 50, BNdEsEs i, Rk

Ny
T—ob LLE B 500D 5,

-2 ruo (kg-cm)
ME 1T —+ (kg-cm-sec?)

HD -t SRR AR 2 L, BETFREFORS
FPILHELTHE DT, BHD 10{“03 ~otng, BB E-08
HICH LT R DB EMTH 0, B (T-ve THIHREN £
- XD, BIEEErEL T S, Eh, BEHECDOWTR,
—ICERET 1vdosuz RIKOBIFRTRE RS,
Loy p
N :Embisds 1 ERlErgn Py
HD £—pp A S T2 & L b, EREBRTETAES LT
BT 10d0302 2/ E LTE Y, COBEESIREERR/N X
< Eh, BHEREAABLGOMMC LD, BEEEEELE o
ERERE S LTERIHERD /NI LTH 20T, BItEiky
FoTns,
(2) THESBESH-c® B,
SRS D 72 Lo YD A0 X ERHIRIC I 1 ¢ b 3% 7 il 75
TE, ¥ rtuoab-F ikl @11 RT X5 K, EEEE - 5
buo, EEEEEE - 5 bLo OEMIEHETS Y, RSO BRI
T 2wy LCE D, EREEENTAECTSH 2. 7, Frua BELEK
WHKE T LiICkY, KOL S ARBEABHTES,

fN# g (radians/sec?) =

L BT 1vdosvz E: ERBHETERE

(a) #r OHMIC LY, Awd5wia KX B REHEZRETE,
B R B LNB,
(b) #+ 0EEE

CEBERBRETE, FEEIC 26— BIIEHEETH

BB O AR - AAZR () - KT - RARCE) - 5

AR E—4

ESHEE B~ BT — o0

Ty T e i

F—-nda L

iy

@ FrE547

) FALob kST
R 10. TfEBhk o BRET =
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p=1
T
S —

800
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600}~

5001~

e P LT (%)

=3
(=3
j=3
T
EEH MR

3600

200

100
(5E18)

: OO S (NS OO R | CUBUNOR N SN SO SN S
0 200 40 60 B0 (mpg) 120 140 160 180
- EIEREE (%)

11, HD £~y bLoat—F Rk

BEOND D, FlL R EE 10 m/min ChsE Rz
Frbms &= 5, L ATEECH B,

(c) Bk cg, Mgy ean, BEErEE Y,
b—spaz b EL B D,
(d)

B 1 —ve KHAT, £ rT-ue BREVEDEEE
BEL, BeEE -7 0 AR e, Y- MR KEL CE S, ¥
7o, BT AT+ OFEIVRE DT, NEED L AT T © Yt
ROBHFMERBLEL L v,
(3) BAHHENKE W
B AT-vr TH D OBEENKREL, BEHHERAKEV, o
7o Dl L\~ R CEREE A EEE I b o TE 5, L
MoT, EFIHIRIC ER D 200~300 % OEHET % BB E T3 2
Zudtua, Is1a M, BA LCREFETH B,
(4) 192z BIHFERECH I A EE R R,
Efic oWk, BETEERZECTEC L0k b, BiliF)THE
JEE G 70502 BERELSMNE 2, Bic, #%h v HHE % 38
LT, BgfitkiE 2 fie e Teh, T4, BE LHOETY EHy
BHENEZ 2T, Y1922 BRI
buro ERT 5 C & A CERLcEATE 3,
(8) /NERETENTHESTH D,
SRV ARARREEO 2 », BRAREL, PREETH B, Tk,
25uy BRI D 2w, BAT AEEcd Y, 2E0ZD T
BRDLZ T CHE@HTES,
12, i L5kW, HD&—pp OHEERL, F 4 %R
T

DIFENER X LT %,
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12. 15kW HD - #8

3= 4. HD &b DER ULEE

TERE N )| (kW) Q075 1.5 2.2
E® o v (kg~cm) 73 146 214
SE Kl iR T (rpm) 1,000 1,000 1,000
B WOIE V) 63 83 120
A (A) 15 22 22
BHER X v 2 (kgeom) 730 1,460 2,140
[ N A A (A) 150 220 220
B % O T (rpm) 1,800 1,800 1,800
BET4 F+— v x (kg-cm s?) 0.20 0.34 0.47
B MR (ms) 17.6 1.7 1.2
WO e R (ms) 4.0 4.3 5.0
BT E R (min) 110 120 130
@ % i 1 b 4 UL 1
iR AABHR RABT KABT
® ¥ B K Eavitsl s SWB G
iy & (kg) 24 35 46.5

3.2 HD - FLOHHEER

HD £-tp 1Z, 8o X 5 c—MITEAOBEHEIR L A2 )’
AoERTE LTS, AEMcI TEAEREIELRAC T
By, MBEOCHEERNXDEbYTh L, 2. 1 BTl Hf#E=X
DORBHEDN %L EhTeh T3 2 L ATRETH S, L L,
—fgricl, HD £—p1 DX 5% d1Lo 0507 =t id, NC &
Beh, ALVWERONE Y- A2 LTAEsDT, Hiis
WENEAR, SHIETAR, RUZHEas AR sERx N,
T HIEEREE <), HD £t OMRER J1 IKHETE L X5,

WEFHEE 1,000%, 1~282i w5 ks kKE LY, HHE
BAVRER O BB D —~ TR D 3 ~ 5 A o T b,

Lk X 5 nEEE R A TE b ORFOUBER R T 2 DIc
HHaed 2, ERARCE T, BENC XD Tt OERTE
MOBHE, BT ONE, RUFERG OB T RilEE 5
FHT 2 BERD D,

HD £t T, 10, R X 5 Wik Tl kL b,
¥ 7, EHRTRERIC XY, FABRSRES N TE D, Bk
fE B, TAhRbE, BUERKE AL R EHFREMENEL
Y, FRECE L TRBABRIRREREEYE TS, Lad-T,
® 13, (a)iRd & 5 i & KEFBRe » 3 EREIR ., (b)
iR X 5 R HARERIC S 2 B GIROM AL L 2 2,

HD - b ERIRLHI L b 2 b OREHRIT 2L, £+t
LRBEEARCEVRES A, S WRTHEOEGRICLY,
LRI T LY 55, BETAMOBHRCT LT
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AHLICERET 2 O TH 5 7kH, TEHEIERE FV CEER 2 AL, ARERA S LEREELS T, AR 41— %
WETT S D0 b BHEM TH 2, ACHBIIE O B EIES No (& No HLlAhwid, BHIOBERESHCCE, SINE, SREREPAE
% =120f/P T % b, ful-z ICX 5 BHEGHIEBERK £ 221 Cfibid ks AHBRIKE LT3,
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KldLn L, BOTEPECH L, Tk, TC
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% 1. DH-V i o)X oxxn ik

b2 it | DH-V 50{DH-V 125DH-V 250DH-V 500DH-V 750,DH-V 1000
=i =
A ® OB 200V £10% 50/60 Hz 400 V£10% 50/60 Hz
220 V£10Y% 60 Hz 440V £10% 60Hz

BrEERT WMEHH 50% 1s

[ 1 #iH by 60 ms

" #it (kVA) 5 12.5 25 50 75 100
w (A) 15 37 73 145 109 145

h
BIE (V) ZH 200 =M 400

WOR OO & 200% 30s (150% 1min)

Mo BB 250Hz, 500 Hz

g

How oW oK BB EIeE L 20,127 £10°C

IR 2 b2 G (D

HY 0 5 IE gEmhE £ 5% (10~100% fAHFZ5E))

W % 0~0.9 (&)

Mmoo 0~40°C

£ 5 % (mm) 700 W 700 W 800 W 1000 W 11400 W 1400 W
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Ok S CEE X e AvdoseT i, 4 2 BICES BIGE D
B2 rEEHA T, £HE-2 RETRBLCLOTELRRED
BARRCEA 2 5RET 5 © & BRREC & - o

4. % i3

4.1 pLZSHE

3. 1 ZF B v1o0R94050F vl —% GE#S tuo 20, 40, 80 kg-cm)
DEIMEEFET o B TH B B o @ 5 ~20095 DR HIF
Kbk ->T, WREEMCIE Lk vy 258 bh, o FoRs
FRLTnD,

T by Felklr, BEEHER & HEREMRIO 247 BIEEHICERR R <
Bibh, Mo HEOBEEIRRLTVE, alk, WRENTTE
Ik Lk ¥O%IE Mo i, THIOREBTER tuy O 3 SR
TH b,

4.2 bpAZBERSE

Bt o WEBEREIT 2 &, BREREEE v OB R &
Avdoaua LIk - CTEE S 210 REES (T=L/R) [ X - THHE
BAgiC R 5. tuo BREVBEERO T L D b T HICERT, B
TR & WERE RO 2y BEEEICBRE <, BIBERCER L <
b2y, BRFEINET 5. CoRERMLOER /5.7 TRBOhE

ZF-80A

AR ZF-20 ADIERE
B 1 ZF-M0AN T
CH ! ZF-80AMEH
ZF-40A
1501

bz (kg-cm)

ZF-20A

50

BEEE (A)

B 3. GHRED - buo Kk

WIHET, B EAE b nBTHTH B, T b OBIFREHE
TET L,

BIRE a1 @ 1udosua L o8 L s EIERE E LB T o
{%ﬁ’

E=RIFL At --ooveeeeeeesisrsesnsnsosicis s (3)
WSKEM O 5 FBAOFEC & 5B/ & R ORI,
N o Tm R B dBJdt - eoveeveeveermsssoneinsineninesanns (4)
RO ruo OBIRE, B by TRIRORTHELITE 20T,
T KB vevevevemmeminamms st eisins it (5)
K(3), (4), (BYxY
.................. (6)
ccic N:aq 0%
Ry, + BRI
k5 FEREH
K:%E #

ZF 1 vy -3 TiF oL BEEE (L/R), MEREH R/Ry) & 11~
30 ms, 10~20ms TH 5,

£ 1.} IF B v)-% OkfERcH 2, H4., 5 TEBPBE
EER, GBI, RUAHEBRE L F0 buo 2 Rk
<cH 3, B 6. FrOBHEFETHE, ChbhrbbWHLARLS
i, BYEHEIC KLY b B VR KIBCE 5 LRAT
&5,

s 1. ZE B 21oun94055F OYERE

= B B o= 4 a (at 75°C) bz 30 b3t D R & R E|F B HEA) I FER Egms GD* g &
b | TR | R | ﬁ;‘/l"iﬂff%&f&/brﬁf&‘kfﬁi‘f’*7i‘i|"??<§"liﬁ%3”€ﬁ y7IRIE ORI AN W W H W
v
Gaem)| (v) | () | @ |fmk | (o) | (ms) | (ms) |Csgemd| (epmd | (W) | (W) | (W) [(g-cm?)|(g-em®)| (k®)
ZF-20 A 20 1.8 8 0.22 2.6 n 2KF 20 0.6 1,800 30 35 50 3,300 222 1.1
ZF-40 A 40 2.0 9 0.22 4.6 21 28T 30 1.2 1,600 40 65 75 10,380 1,000 2.5
ZF-80 A 80 2.0 10 0.20 5.9 30 2T 35 2.4 1,800 50 80 95 16,950 1,740 3.0

Hon

P2 I S DERI L E, RS 063K ofiicdt SEN-eh 5.

2) kA ks O BBlORAHE, BEMELCE EoMTth 5.
3) Farar b hEMoB/ME, BMBEELAL Eofith .
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K 4. ZF-20 AT 2100A950505F D b 3T B D

Tk (1)

-

5. ZF-20 A g 24120”94050 F O o 31 kB D

ket (2)
C} I 299 F0®
{“‘ E EERE
~——~WRV5W y Ry * BAHEH
2 C raryuif
= s Io © 29 yFORBER
T F Eo: 25 vFORIEE
T n R SRR
_),jTrl Trzl/}_ Try, Tre P AMwF 7R PIP0RS
} (1) sErammi Rs=0 I=l,  E=E, C=#%L
(11) R Ry=0 I>I,  E>E,  C=#%L
() SR Rs>0 I=ly,  E>E, G=ul
(V) 2mBRHEH Rs>0 I>1, E>E, G=#L
(V) arFyimbh Re>0D 1>1, E>E, C=05h

(\(V)

(V)

e
P

(1)

B R
6. 5.5 DEIFA
SHEE D EERMHTITAE 2ms CER FLo D 6

BAFLTH Y, BHEGBEIRSTT ko> Tw b,

A3 ks ) B FR I, O CEE AL DIC Mo TER

B A 7100894050F » BF - 12 - Ho0

a9/
090:

%% T100% D po BBHLND, TOD 55.F u)-F IERBETERIE

Try=ON Tr2=0FF-rTr1=0FF Try=0N

4 ms

7. ZF-20 A8 9100RH405wF * Fu—F1Zwh D
TR R (1)

8. ZF-20 A 1 91o0A94050F « F—F1Zwt D
EEEIEILEE (2)

FERSH 5, buo HRRZHE (T 2% - & YA ATER,
HRTAIRER D EVIRIEE L, HA L LsMT 52D buo %
ML LTETHs,

COTERMEHENE/PE L, BELRZELL, §be T
HUAERED bbb,
4.3 EBMELRE
B 7. & ZF B 2q1ouR4do5.5 % 2MEEHL, —FH% Ju—+ kKL
CTHIZC & GD2=1,500 gem? % BT 7 & & o [Eigiditc
H5b, 8. XL Lo 50 ms I CiEEMELR: L & b ©oTdh
5o

ZF ¥ 2100”94 05,5 1 GD? @ 4 50 & GD? %, [
7% 1,000 rpm % -CAZEY - 511 3 4 5 DI R ZF-20 A ©
/& 4ms, ZF-40 A BTF ZF-80 A Ti% 6msT, *DUAKERIGH
40 [B]5 & 60 [EEEE & CRIBETH B,
4.4 IMRE
ZF T8 2100R/05050F 1T, B 20w7 TROIE D KE G A BERF
RED UEGEBITIIC & 2 5 010 DEERBEIIET 32 2O CHA
HEENEROCTE Y, 20,7 TR EEEHOREF AR
LTw 5, HEBERIHEIIN A7)vd ORE LR cREE, 60
deg #BRFRL LT3, (BERER 40°C)

s, 2T TREKD L 5ICLTRD B,

_GD2xN?

-4
P= 7150 X fxEx9.8x%x10

T P:zy,7rE (W)
GD? . &1 GD? (kg-cm?)
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T o
20 = SARA =
b ZF2 ATTIT GD?: lkg-om?
¢ y7
lszUrpm_‘“t——FIT —'T[:
ZF~20A 7'L—
s SaRE B
1
FIE 1 28 Rk
2 f—
7 b 20 ms—
[P 71
| B 1 5ms
* E
+ 20ms
Sms
€
[}
o =
N
2
;;;J ] i H L 1
51 7 3 4 5 6
s FZ MBS (X 103R5RY)
L i I i i
0 I 2 3 )
B # (xER)
9. ZF-20 A8 220 /Av4d055F DA FAFIC L S

b HERS JRRtE

N : [EfE# (rpm)

F ot 0 AJE (Herz)

& BB (2~4)
CAE, BRUBHREERASKE-BERELREEERELTIHE
BH5b,
4.5 WAk
9. X ZF-20 A B 912094059 F * 05wF Ju—F1Tuwt & LT,
U AEREE LI X AIRARBRETo o & ED by HERBHET
Hb. A9do5.F OMAREE, ANEEER, ABRUER GD?
X Wb 343, EREHVE B DIPI T ORI T S i 8,000 R,
N LERIL EFERE LTV 5, ERIck 1 EIREOfAcliE
TG, RO L RSRIOIE TR IS & A Y v,

sl RO#

DEDX S %, WxDWEEY S -k ZF B 2100/9405.F &, F
aAHFA D VEDISEMOEB D 2RO L 5 A5 HTCOIHABEL &
nd,

(1) FBTEHEEA s1uv7Yvz

(2) BEEEEHEE >3 EH

(3) Bk TVeEh;

(4) HEERmAED D FEESE R

E 10. 3%, s uviuvs OHRE D EEIK, 11. /¥ ZU-20 9B
2MO0R9E055F Fu~F1zw (ZF-20 A% 28) RHEALAATS
%o BEEEUAER 40 BB, BE) - Sk oBHEE T REE
Bi#E v, 250F, Ju~F O by BIERHERHRE LT 5,

450

EErToA B GD = 1kg-om®
[@EEE  =800rpm
VAE =E&H0E/

TR & go00RSRIR I

H{EEELE
sk =3 "\\
A~ — TS24
TLIf |
Ly S _7rmvob avhA-nT—T
| / /%)1/1 ;:. 75—k AvER-LELY
ZU-20 w{Z AT X e
5507~ | mE s
F—#azyb Mo DA
M\ﬂ.’ VoL
THRLEE T
; Tms 18ms -
zoA*—*—j] \—1__
9597 4ms A

—2A
Tl—% ,_____I__—_‘l
i 20A :

—-—mms—J

800 —-—
mm

B4

®:11. ZU-20 7% (ZF-20 AX2) 2120/94059F « JU—+1Zwt

&t P ;p-p 7°,_" HT—7
Tl T Goae
l” 4 ’
¥ ' =3
YL
wp 100000 Ey
L— §#4 (600rpm ) j 1’
. bt bt Y
' i [ o ] xagmm | [ vessim
e
> ZF-40AXE :
RAIRNGHIT T
L AFEER
C—C-B § 6—C~B

12. ALy 5
12, @, TZERHE L 5#icsd 5 531 X - Y5
FomEiknEEe, ZF-10A % 6 B L AEWE 120 TH
o {HH AR 10 [@L/FD & B2, IR £0.1mm & 7% -
T,
6. & ¢+ U

ZF J& 2400/94050F &, HIEEG ORI 2 AR, WK
CTEE A ESR S N B HE COER LA L vy,
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1. =2 271vo-L
2. || B

TR R R B B AS & <, IR R COREE T <,
ARPREADOE CTREFNCILOLNL DD TH D, D HEE
FEE L EERED PR TR TE LY Mo/ GD? 35K
L, BROBARENITIRDNE, FPROI w0, £LT
TOREFBIEZC L ICI k- TREX DHEH R HOmEL,
Fi & BIEHEF 9uF T BT L BETHCE 2,

2.1 BHRORE

2. 1.1 mseyEsER

Jrfvo=—l RPAFET S ICE D, REF o 2ETIEEE T EL
7o TOFOEEESE LTRERLD 25.T78—a BB D, Thid
FREL RN, SRR S R oo £ T CREDH LD 25,5T5-3 D
WRE LT, HEROKNEAELE KEA Mo/ /GD: i, RO
ZLTHEARED X Dict b e 2 EL ik, ERTH i&%hr‘cﬂ-_
SIFI RO cH v, ERFHMOBIWERFR L0l
ML B 3. EMIWERACFEEY RTHTH %, MF 2743,

* ISAVERETIEDT o AEMERT P SRR

2. AR ﬁﬂll—l}ﬂ}?ﬁf%fﬁ

AR B BT RS B -3 e

S i

AT —HED

Qaf
HEIHE O wbo
1 5
B 3. SR
0
~ EEloAREIE
ML - NER
HRE(EB S
™
o
K
g
~
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b L2 RS
B FouT s/

4, puo - NEERE tlg, slg BB

0-2 K EFNFNEHEWE - CH D, O o MICEREIRA
P ORTWw3, 25-3, 0~3 OHEZH T CRH 2358 %A -
wBicw, Z8E () R A—B L CRBERD %  FEET A L,
WER—HD e DHIRD SR IEHBEL, K 3. KRt L3 AR
BTS2 BRI S ©, 0~-2 AEET 5 & BT
ICEBEEE B, #F8ET 50 < OWREECKH L CEHETSR
I L BEfwLidt & c TR o 25k U %5, cheiistcE
FTERDESCARD,

Ep=a 44 f Nggy woereeeemereesemmnamnaeiiiaiinas (1)
N :

Fmgg@e e s (2)

T=KQy gy Iy +errerevremremerumermaniine s (3)

T TN oy FREET-HRTEHBIRE, N, @EHET L (1E),
Q2 & v~2 HE, N & o~z EEEH (pm), K (ZEH L xEHE
TEHTHE, R(1), (2)BRTLS5K E & o-2 W e o-2z
RS DRI L L e B E AT 5, —iC 0-2 ASHROW%
FHoTndib, 0-2 HEHHFELS ThEW Er #58EF 2, T4
D HEHA (Lo OFPEINRE o T b, Chid, —BRDOEHE
B I 5 CER AN CSEOB AR CRROBBE R L
DTHL, BRWCRE £7v # AR T, SMCIERICE { OfF
ﬁzﬁoﬂﬁgﬂﬁé&91W5®<FEWKﬂ$@@T¥%Kﬁ
FlchY, 2OBRYRIM LTI LR TEL,
2.1.2 Ey?.‘l"\7;‘—-90)%:@{t

2. 1 iCR_FFEHRE cI B cE 5 L5, CoBEPHRIIH
W, HEWE, frul B REBSEORHECRE ARE RS2 5,
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ZC TR USEAL X ORE AR by %, L EWHELTIHCH
B lko ZLTRUMNKEE, BU a-z2~ECsds o T &
HER P OMBEI e LIEIE$r0T ¢l9), W/ $ewT (s/9)
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BICEKEDD 2 = LML 2o T DBERRAOAESE & HICERIC X
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FMESBOBEIE T 1 2707 IRE ST BIRE), #E 2 2547 IC
FUBEIRFEL, ch g-f HEDE: Ll 2 & & [HE
&R Do —MIC -2 OEBITKKTEEND,

JOLp 8 p T Msgn 4 Tym0 corcevrccernnnnininis (4)
L JE o-2 holElE e—xot, » BRSHEEERGRE, M do—0
v BEER buo (BB, T AR tvo, T RESEOIE Lo, 01
o-2 EEAMETH 5, TR OBOBmAIIIER G Tled £ <
DAXICE > TITbhTw 328, K(4) DEFBEIEE s T2 L
CTEERIL o OEEEELE 2, 2B FRS LRI L b o
%<, lazed NEOEN, S DB toTd s, B
DEBHOBIRICT: 28R EvELDCBRTHTH ok %
T 27 vn-1 OEREROFHER T4 B L, &Y BWERERO
WL D 7 OB OBER, B EEO R &I MBI L%
B L, ChxBEsOREBECEL TS5 05 €51 IED,
y2al-vsy CE T, HEAFRNEEDHREROD D EYE, §
s U AuCod BEE ETamSEEL ke ¥ MRIET 2 &0 RN
Fululd HELDOWTE aak, HRA KR ED L ST 2T
St Uico % LCBUBIER b 15 02 2 ANESR 282 2 K 5.
ICRT & 51 Az IBEHR 1uh-2 & Lie LD 2254 1%, 749
A, HEBECE A R b, B AN, 88 ALz BEDE
THC L A lextis T 24 EHER 40 20 2B L kdre (Al
BEA) O O=ABIME RS kKB End, Svhid e, £
B2 s ¢ k) LB GBI X 1 3 © T, BIRER O
BhRgE & 2 Y, o~ OEELTEL S CEEES Aux OBNEE,
¥ % 0-2 DEERAE Z AT 3 s s Avz OBSR TITA %,
Thbb, O fui-2 BECEBEHEPER 20 TR, i1t
DI EMANC TooaL RIECED 1ui-a2 TH D,

(P AN FHEER)

. 74 ro—-InEE

2 BORAEERE N L, Irfvo-1 BEARERZHET 0% 27
wIE-7, EHRBIS LI AR bR<Z LT %,

3.1 "FyFE-F DR

Dr{vo- ZFEEERIE, MEREEBEE 325 LW 5 SRS
TE 3BT £ 0D BEM RIS K 6. ki N/C Ik
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T FEY
1B UL

N/GC A ori—B i

ML

6. I71uo-1 K& 5 N/C TVERER O HifH

1 2L IES 1
ag |/

! .
/ <\
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1
i

B3 & S

7. o-2 OIEREK

X g

8. 2RIHRRD £
B o Hf©d 5, N/C TRk = 0f/Ng BB (— ek
Wp kil & NCH»LOEHL AL CHIEE L, S fua
D8 N E) bk 5D OBBEIR®, 4 vz OB (pulse
per second) TEOBIEHRER HEKHET IO TH D, LR
> CEEEE Y CHBERDREN R orrvo—-1 & N/C HiicE
WEEZL LS. ZDRDELRI DL Irtvo-n LEHED 25,57 -2
¥l ApaE-a & EDbN S EEE N/C HIEA & LTtz &
NERIEANTER, L LAk C 0BOBEBL T /2 REHR O
REABBAZSALTARED, EHAARNTHY ARLWERIC
Z OEE R ER Lo TR R ORBKRTH 5, LUTFIC 251
vo-L CE VEERZ WA ICHKE L TWE IO N TR~ 5%,
(1) #EHR L
PR o D 2579 TE~2 DK ERARED—DFHNBRE N & TH D,
L7t o TEESOBHANK E L, KCBEORKE WiEEnlE
TIBEEFRARARAEETH 5 ko £DO_ LT ORBMIERREIOFETR
DFRAEEOEREY S EZMEREAREL A > Tnd, COH
FE R BB OHSHEMN R E A2 REREDEE EELv, 2Oi
b B EIEEh SR kIR & e
(2) qovA-5 OIEEHETIC X b SRE S R T 2,0
L OMEOBEIHED y 5 —D0 DK ¥ LME AL BB - BEHROBHE
IEBH CH B, THICDW T 2B TRENICHR< A > 2D T
DLEBELE S, CHER 7. KR7T X 5 BB 1 Aua ofE
o ANz & & OINE A EEIE - THE) RO @A R A B CliRE)
TERETH B, COHEIE R 8 WORT 2IREBIERED =7 B {H
> THACY %, COKBERETNO—U%E 2507 RIS T L HE
m By Y, Wom, [ OIEREHCEN T 30 Lictio
TEIECE L bIEIS ALz OEER b 1 5 & 0 IHRRRE
E—HT 5 e 0-2 DRBMIIFEETETIC LY IEIRIEL 2 -
TREAEHZEC L, BE&CX - TREIED 5 »iifoRE
FEIERBC T, dbAHA, CHEEIA oty FPRICK - TR
T% 32, COMBRWHED D 1 5 CUHIBEHEBNKCD 5720,
CIEIE DML X & o 2 ffbh C & 2B T2 N/C OF% Tl
BICIL ¢ ORISR DREL R\ 2 AR De Irfvo~I T[HE
IEREREBEED & 5 1€ 2503 RICE2 O Tl < JEGEMN IC SR
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8. & T v

B ko X 5 FD-30 I8 #35E X 812, EIEWIAOBFEEEE &
LzeBoTes b, SHWEIEH L € R EOEBAMEED )y
RO TSN s IS~ & PRI BRI B& oS RIEE
FERIC ORI %, BTN S,

z D x3CHEA & N BEOEBIEERT©, WMo X 25808
DUEEF D5 1 (B Aa—u BB A K1, REEARDTT- T
R R A~ YIr KB Eh L b DT, FIEOBEMIILICKE
CEMT S & & bic, RERTIIRRHEE & Bb i g o2
Bt b BB B TE S XS I A 270 CDEIFEIORHE
TH D R WORERE & HL T X RHEIFEFOE L » Lo oo
WD 3 D 3 O DU CHEEICTER & N7 Hifl & A IR HEE 2
FRCLICEVBLNEYDTH Y, §HOX S Rty BE D
A B UTR A L BT S0 L EbiLs,

Bbhcr B33 OBRIC S k- T, HEEh e iRits
ZnBRg ek L, B sl L LT 5,

(REF1 49-9-13 )
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UDC 681.323:621 —503.001.574-681.06

S R D G AR |

lIC PAC-2 L RT4—

JEFB R AET -l

L% A % &

R, BRINT - My 510 A Yoo, BEHL - B9 bogs

T—EED DD, psuavr-vuy, BEENE, £asne
REDHICH b D X 5 Ik, BEEEEE s BlcES LY, &
TRMZEET ALk, HEME 510 280 - AEBL
T O EMBBEIC L > T E o RERD X 5 A/ NEEL 72 BABERHHE O 1)
e, HES - KX AEAD v-run HIEEE % o
BERRA L1842, O S ABECEMREL 2 BIE 51 %
M3 5 Cd B« ORESAL U, HEN,» L BTHITZIGH L
7093970 2uto-5 BRVENBE L 5K A - TEAD,

J0J523L ouko-5 OBBICK 5T, N-Fo17 OEIHEHE, s

V2 BEOBG OMBEEARY, MW bic k a8tk L, /
b, EEEEN A EOEFAET AR, F-u RE® J0-Fo—
PR T o-Toz BELRTRIE A bRV v 5 yo o1y O RIEA,
FERO LS RE L OFIEICH Adab b 448L-2 PEFRICHT 2
BEMEE LCED, 20RRPHFC &7k,

—7, BEEEE s1v AEORTR LB L 5, RO
BEXRAL, #btbn, oy, Fofari-z KA AY, %
NWoHOMMIRERRITTRE L & & bic, WHERORE, HIHRE
FTETEECRD, 5102 R TRET & v 5 MEI LU TE A,

DL 52T 58EERIC, Sods527L 2vto-5 OFT L EHEF]
RET<TENLAXG, LHOXS% voroir OREEZERL,
B2, 54y OFAR - EEREETAE S ooz Bl - B8R vz
6 & LT, =% 9100 ovto-5 TMELMIC PAC-2] 3334 %8
L DT KM 2, hd, TOuz5s i, HEEETIH @)
Ltk e DIFEC L VR IR b DTH B,

2. ToxFalelTto7mss<7L
aryraE-~->

Thge, EMNCHEZE D Jods23L oubo-> BEERRE S h
TWBER, Fald, JodsedL Jvto-5 % 51v KEATZHED
FERICDE, b THEEY BB A 4-h DEEKC L 3 —HA
Lo 2BAPERT 5 C BB L, 1-F (il vass 0ilES
#2495 OEM, RUHM w2574 288 BT 5 1vf1-¥) o
UEETLEE L t~a1vass & LTHEKT 2t CkBrys &
XD BFRCRD 3TEA Z EETEREE L,

(1) Fosqu B (EHEKERE) 0B hH,

(2) Judse BFER Y 5T 55

(3) sqv PHBHLEZED L 5K LTEET 35,

21 FrSLoBBOHYS

HRE, Yu- G svd60500 D X 5 Il 2 DRI SIS T
TEBMETOFR TR AL, Bl -fo1r KX 5 [Spds93L) &
Jvho-3 &F B,

AR EEENERT

SRR R S S

rosqu HEERE, EBIERE BEME et BRMTIHoAS M
BOERAHETHY, 1/, KBHADADCIHEFESERT
LRENRDE, D EOHMADL, tusty BEED A—fy1r ETF
LEVEMAD DT 5 HERD 3,

2.2 FRSSLEEREST RS

Y=Tu2 BRMH P A~2 OB S Fodsa BRECBALT, v-Fuz
% FERT 2 ETRIE SR, Lihd Jod5305 LT wSEiEs
O - B L, BToX s 28l b, yu—v-ruz [ (sd-54
7956) FEAT LK L,

(1) B s1v K05 v—ruz Hilid, B 25,7 ZIEEK
HEDBETCRE LA ED Tvanws HIITH B, TO 1ur0w2
HEIDRBEFEL LT Yu—2~rox MRS HEL 2 HBEHETH 5,
(2) Yu-3~Toa BICX 2FEEL, BRPT ooz DBECEE
DBEHE L HETY, HENCBSTEE LIS F R 2 TERT 2
DICHFH L Tn5B,

(3) Wu=v~Toz i, KRR DEELNTEA 2702 D
R CH Y, Jorsszvd OEFLIT & L ERET, y-Tuz @
BEES 130—2, RERCHEHIACETANLRS,

2.3 SACHHERLEEDLSIZLTERRT 35

PEHBIET ORAERCH 5 R OHIIRM SR HiEe 1,
(1) fiffEeI % & CiifeikiE BREHCTE 3 C &,

(2) dFE2ges: L e e, WMo 2 EIcTa 5T &,
(3) HEEFRAOVEEY, REBOVMEAR eI WTE
—H ATFIE-CHREIERTEL T &,

(4) DEZEHFT2HEFERBAGVHAMCEE &, TaDS,
2r0uta-2 A Y EFM LT~ @’dﬂﬁﬁlﬂéﬁl T e Tz ud il
BHD voro1r 2B T2 2 w5BE L 5

(a) voroir OVERET vorozr Plﬁﬂmxﬂ,fé: b, AE

ABTE R \n,

(b) WEHED o-ruz BFEETIHE, BECHEK vo o

I7 DEENTET, bbb, 4h IKELATAE AbA v,

(c) FBEOBRBLHETEARN,

A YOMERNEL, FAFET c OBOEE 2L+ 2 LcoE

EAMERKCR S

2.4 MELMIC PAC-2 & X5 L DEH
PED XS 28E»L, ROZOOHEE
M U7 BgER M TE B X 51 Lk,

(1) RBAFHEEE (Programmable Logic Controller ; PLC)

Host TEWET 3 EHEEEEC, A~Fo1r oBMIbicE b B L

7o

Ko L AEBER T hth

(2) Jodss #E (Programming Support Equipment ; PSE)
40510 @ Jodss VERARE ¢, Yu—-roz [ ¢ PLC Ci#EER]
BEZSEE & 0 BEBIER 2 7o Bl <H %,

(3) #ERMEE (Maintenance Support Equipment ; MSE)

473



54y DEWEIREED T-aYu5 B U HEEEETEIE 2T 5 co OHHE T,
PLCIC #Jy=0 & LTRINT 22 A TE B,

3. MELMIC PAC2 ¥z 7 LD E

(1) squ OBFERIE R HIRER L, #0E % BRI R LERER

B e B ol LN cBBIg A < BB, X $-f-F OBRVEX

G CESICEET € & 25T & 50T, HERRER E ToRMSAE
ICERTE b,

(2) Yvo-u-Toz @b bEE Jodss TE, LORERE YL-v-T
2 OB THBIRIND OT Sodss 32 #BFIETE, ¥7, 5
odszud ot BBk b BB & LA,

(3) o—rox OEIE - BER Ju—o-Toz DB ICTE, %

OB e b ICHBETRINLDOTHBIE 32 ZHCC LA TED,
(4) J0d56 # ntwt BR -7 WCER T ¥50T v~rux MH

DEWRFFECTE, ¥, HFOIELEET 255y ERRH

T Jodse DAFLNTE S,

(5) —roz OEWETEERICIT RAM (Read/Write Memory),

FAR§C iz ROM (Read Only Memory) & &) D ZHENDFEZ

Eh LR TES D, vass OEEESE.

(6) 'y, AHNAE, A ARBEMTELTrvI 0wy RICHHRT

¥k, ¥k, BAEE:LGERCAEREEAE T A TED D,
WFVEY Ty CEHREFNA o276 BATE S,

(7) m—roz RREOBEE T HHREELIEHTE 5152, Bl

TIAMECHEHEL E T zn, »EIETOMSE T

ERIN

(8) _EAERGEEE L Bt L CBEEHTE w2570
OEFFHEERE L LCHATE %,

4, S RFLER

4,1 # B’
PAC-2 5254 1, ABHIERERE (PLO),
s (MSE), Jodss #5E (PSE)
DEDOREBM LS, K 1. ik PAC-2 32
54 DI, 2.1 9254 FHEEERT
o5 PLC i, st e AC 100V
R, CHE foa2z~2 LT 2 EET,
TR D Y2ut219F S R2u210F B ED
LD ANERD A0/ I~ BEH, Jotz
AFEEMNLTHAENS, —F PLC 0F
&M GHEH & W fEHTFHE T 2 b

Bk &, SEHERVERIE & % 2165 -t OFERT I590 B LI
ERT S L LY IC, TEOBIEREEHRLE L, T—REARA
INB L EBIC 590 B RICRHENERERT 50 Mg
DEWERHE LT3 v-ruz E#E (Ju-v-roa B) % +-f-F
HHD YoIab I X O EEICIEH L, PR E R o—ron R
I % B LT\ B ATIERA S TR A ¥ 0 d—0,/Fu—0 DREE
PEBI4T I590 B ECFERT S,

PSE it, iRt E o HEFIES b b v-ru2 Jodss &2k
Wt 3T, v-roz BBRICEAN T B BEE sl RV X0
HFHZEY $-H-F CHA 3 ZTTHBIK Sods6 THTLNRTE,
Sud56 X iz NI FDOHEE s B R o-rux DEERD 27
2y —HTHPS v-Toa MREOBR CRPRRINE, T
PSE itz oiEm i, VERE - S8 E iz v-rur Jodse B BE 5
S CES - BEFELEY, BE -3 »oER Sodss 2HAL
B, BB - FEOFET Lk Jo556 & ROM f—F 1€ 3E- 3
BAEA A LT B, CHOHRES 7-7 ~® Read/Write ©, Joi54
® ROM it & D-—FIDBIEE v T b $—fi-F LD +— 2 HET
BRGCHEBICT S C LN TE B,

4.2 EERU

4.2.1 PLC

PLC i, iEMICERIEE N TnD o—Tur J054 I Leddo TA
Hiss e U L, ES R R B Ausqo THIET 2 BT,
I 120 b, BAE AEY 1Twb, 2%+T 220k, Jotz AT (PI
17w ), Jotz HENE PO 1zub) bR ENTRWS, R 1. IC

b 2-ruz Jodss i, BEREREC i A FHIEEE (PLO) . PR EIEE (MSE)

fBEEE N, FhICH#ETT Iotz A

T A LCHRAE N AT R an thzkﬂ—'l
EREOEEEOMEEEE Aoy (PB.LSED)

CEIWEX &5 <& YLIAFALT ® £

Tat R HTH
—a ~DOIIEEE R, T OIER W r— l

Ms@Em)| | |POa=vh
5 St AR Ll gy & p  (SOmMSER | [POREYH] |

bo

MSE (&, PLC %4 LCilfEinig
DEVERNE tvS1y CTHERT 54
B, B b DB I NS

ZFw T o |
ZEpFLZ b
AN ]
-
‘ = + - TRy
3 1y
e ﬁﬁ%‘lﬁlgf_r—- N
{1#«1'}'7] b] __________________________
FEE i |iRR
WG AE 1=y b _'ﬁuaﬁ &
I [RAM/ROMJ I'RKM/R_ox\ﬂ I . ’%g“_—l'
L2=F ] | 2 | oV EREE]

okt R ez L, &0
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%, i
-

£ 1. PLC  H- £

(V) o 5w @ %

g TTL/DTL #5488, MSI, LSI
e % EN P42 Yy 2 BEHR

ER AN Y Hi N

fir ko 20 H

aa % & IC A=y (LSI RAM X# LSI ROM)
VR PTrs 782w )HE BAZSKEE (0SK T xicihis

WO oW oW At E B HAECHE(F) 512 4

TCRFRIE(L) 64 4

%4 <(T) 64 #i (0~4,000 F)
SHREE O B
A 7 A 4 Bk 2,048 5
il il J=t # gk 1,024 4
i) o S BRO 2 L~
BB o g B w]fiE
s i AC 100V £10% (1 ¢)
41 # S % 565 W x 1,800 Hx 660D (mm)

| 1] % #
(2) Ywuxx AHNE (BE1iHEiHeD)

0~30°C, $0% RHET

A it il Jd ¥¢ AJ3 512 5 (32 mndn)
XHEM 256 £ (16 BN
A pJ] ACI00V 10mAESAN(E=27 » 7 H)
Hi P AC 100V 2 AGHE) (B=x 5 v 7 )
AC100V 10A (0 ms)
kit 7 ACI100 V104 (1 ¢)
Fal i < 565 W x 1,800 Hx 660 D {mm)

0~50°C, 902 RH LIF

PLC oZxAaHE2 7T,
(1) w5
Jadse BRIRT A MAi, TRENEEASEE L FIEHGSEE L KK
T b, MELMIC PAC~2 VAFL DMGER 2. IWRT, MERED
BRI R RS OMEC L D EA SR, T 125216 Py s CHERR
ENTHEY, Lo 5Eyr THADIEEE, THO 11yt THS
o3E (A, W, 217 2 EOBERLE0OAES) »igET
%o

ABASL AR, BB b, GATED AR5y F
TIREIN D AOHEHE OMT, G TIEE AN LHEETHE
LHDCTHL, TLTVH ARsuF WTIREINBZ A LR, Yzwh
21wF P KavateF R ED X 5 AfillxEd» b PLC ~AJ &
5/\7‘3,‘“ (X) ®oLI1FALT % E~a B E~DEEHEScH 5 PLC

b i R~ DI (Y) & CfilEsts & PLC t offce b
b TN D RS, HEROFR) yu— ST 5 EEEA (F)
%, BEHRFEEA (L), a124 (T) w35, PLC o)cnl‘oé
AOBSMBAENE X 2048 8, Y:1,0245, F:512,%, L:64
A, T:645Td 5%,
iR, R o-ron BRI ke #h A

AT, HETHOREL v HiflE Y, X D&*J%B’\J&cmb
H3 DT b ERAGERTH S,

P EDmSTEE M > THERIC Jodss 35 & &, PSE#idioT,
=T EEEE B 25 bEE -~ CRIBRICITS T LA TE
3,

s

o—ro il - B4R 2254 —MELMIC PAC-2 =

% 2. MELMIC PAC-2 44—

Ps Fei—

fr 4 o o
AND (logical AND) A | Uil A RZ 2 i)
OR  (logical OR) Lpb— | Lo v r< v Fip
ANI {logical ANd Inverse) ——/H’— LI O A RS N )
" | ORI (logical OR Inverse) “l;«}’——- LT O#INV (F 35 v Fif)
ud
i OUT (OUT put) —O— | o2 b+
3| LON (Latch set ON) Lty b | OS2I L 312007 5
s
~ LOF (Latch set OFf) LYzy b DEOFESIOL 2020 1T 2
it
SET (SET) + v M AIRBNT S
RST (ReSeT) Vew hlo®ihT 5
CLR (CLeaR) 2 ¥ TIARTOBhER2 YT s
( ( .
LRWREL T )
TR T A
) ) i s s
PIO (Page set 1/0) XYR~Y| 7 n 2 A A I OR— 50
” NOP (No OPeration) 55 W R | B TK DT R 25 Atk
it
a1 LCK (Loet) [ hliiomRs o ET  mrsa
] 77 Ay FEAT, LliiosRsT o0
w5 . R Lar, JM@H LJ FEICH S D
. ULK (Un LocK) 1 WhEzy 7+
it
B (Branch unconditionaly) WM BRI CKORILONFE LY v T
EE-)
TEB {TEst & Branch stpran | OHED 10 L 2iIkOadr R
(TEst & Branch) HIRE ) 20770 D 8 sk o aomE~
/« P S
TM {TerMinate) TR [ MDA PR OFNOHFE~T v >
7“3‘6
END (END of program) T Y | 7ar300#0ThHhal bkt
BIT 17,16 15 14 13.12,11,10,7 6 5 4,3 .2 3.0,
T G+ %5 v ¥ R

T Jodse DHIEARL, FRIEME» LK o~ruz Sod354 %
FEHIL, TONEI L TAEL T %, Sodss kT
MBI Z 2 L BUSRHOBHIC Y ¥5, bW 3 Y10yws HiH
FHRT, MSONEEED, SEOEECIVREEINLIH5D %
YR W0 s BETH B,

(2) xwy

y-TuR J0d54 DRI, LSI o RAM X3 ROM HF-#{d -
7z RAM p—F, ROM f—F BHbN T2, TILbD 28Uh-F i,
BREAED 7ot KB L TRECESHERD b, BEICKE L v
DIBRTEDL, Thbb, v-huz BEORF - FOBRA T
J0J56 DEERPAEKICT b N 3 ¢ L ATFEINZBERHE,
Read/Write 28F i RAM h—f %, 32574 OFEL5ET L, Jad
S6 DEBEDIREAERL, BEROEBEREICA - BT, 5t
WLEMHD ROM h-F 2HHT 2 A L DHEWHITHTE S,

ABYUN-F LIS Y OFLEA R 51288C, 3 KEERMND Jad
St % b EHEHE 120 OB, 3 KEER Lo Bl i
ABY 1Zwb REHRT 2 0L R VEKTSK BEOSBARY b 2t
BT EMNTEB,

VATL FEEDSET Lic Judss ® ROM h-F @ of- +3558E
PSE ik b HEMIICITS 2 & 28 T% 5, 1§ ROM {ExhAHE
%, EIRECPHBEALONEIC L - THONEREEI NG T A
{, PRAMCREI NG, 27X LEROROM HEEBHEAL
THECEDOWNEEZEETNGE, Firh Judss EREzE5C
LHRTED,
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(3) Jota AlH
Bl b PLC ~O AJEB L, AC 100V R CTEH Jota
AT TR AT R B ERTES, THbAC 100V AL
DANERR, 3 Plicgr CEESHE N, Bohks, gk
WBEEFEH Lt TTL, DTL o IC LAy Kz s, AN 2%+7T
I-F CELNE, AT ateTh-F &, EEHE 120 250 Jo
554 OBERICIE U TEHDOANEO H1 2 LERENZ 1 EOES
REUT D A1 T, h-FLED %D 32 SOPHEEI RS Y, 2+
Fazwp CEREEND, Placyt 1 BB Y DANAEAERIBAT
2FeTh-F EFEIC 32 T, Jota AJIE L 4EH 7 h OFEEA R
164 (6512 8) T, va5s OHEBECIELTABICHIRTE 5,
—J5, IR 12w b TS N SERITH 2% e Th-F I
NENBE, 2D h-F bFIEEAT 2FeTh—F EEERIC 2F+T 12w b
CEELTH b, h-F 1#Edrbh 32 SOoHNEERE Y 2.
Th 32 EOHSIEE, BB LETDFE »CHY LcE 32 1M
D 2YuI200T DB, WEHHE 1z 2 OELNTE IR
iz, *ccligRian, TTL, DTL o IC xR T Jotx HJr#
D PO 1zph ~EDISE, POz TR, W 26 Th-F 2 bk
LNTERHABSEIEL, MARHEBIT 2. AFHNIRE, Jot
2 HihE o cEHE s L TwT, AC 100V, 2A (GHER), 5w
52 10A OEEHEE v/ 47 T3 T3, PO1z,+ 18
B b DM ARARR 16 &, Jota B 1 RS2 b PO 1z

w b BEEEIIE K16 (256 ) T, vare OHBUCE L TESIC
BT ¥ B,

Plazyb 4 PO 10w b ORGE A% iCik, ANNEED 3 wIiZHT
BED 40,/ 17 RELXFERT S e22 HO #dvsvd 0T b I T
Bh, RS ABROBERHLZL S CEEINL TR,

(4) HARE

PLC itiE, 2L~ OHEGA LA % b DEIAMBIES AR EHESE i < 1
Twd, £D9 b High~ OFIANE, & LTHEREILR ED
IRESEMBEER D AL & LT E NS, WIhoOBIASL S,
ARRGE, BEOANEARSLEBC AC 10V O AL T Jo
TR ANEBCATIT 5 C & 2T ¥, HARREUT 16 FBATHZER
TEETH B,

4, 2.2 MSE

K squ ® Tnalud RHEERMEFBMEL X 9 ¢ 2R, &
3D auba-2 B ERHEZRARA L OMEEINLTE )@, H
WTHBIFFIRD 2D, L Leib ok w3 d fliEsd e @Es
DB v 17 RER L TERA L DOTHY, 2FETHM L
IohTaAfibank E22)ud va5al) CTHRAL, WHZE T3y
256 DR LR A vo o1y VERRAZCEHE 2 HRA LT
FLDTHEEENAZDDOTHY, hoHEHECHEALLS LT3
BELHEA R OBWRRIEICET - BEE A X 5 LT 2854, B
HCBIC vo oIy REAE LR Lk iy,

2 BRI L7 X 5 keFkx i, E2alud uass OEHER 2%
RO AR cp %, $Esqo OlREBE ReBoMEEIRE
Bk EcBI L TREMAE ST - HEERTTY, £ OiER, DIVEEES
Bk, MERER OB A & —Eo T IREEL T2 EEET 5
DTE R, EBkoBMe TrERL AMoBR LT IERLE 24
BEL, Bk e ARDE 28658 L b SRR % 1857 5 & v 5 5K
DDA R B b EMs OREICITAES & » ) HERICE L .
Thbb, WESEE»LHIAEFCOZERD S b, 51v OBWEKE

476

DOEARR CREAKEEO AT BEE L, SEREREOBRE, B
H e AR - B ROMRIC L 2 TR EHEEGEsT LiIC L, B
3. ikt MSE oM % 77,
(1) BereH
A R D BIWEKE & IR L, IEMEIE & BT 2 SiER R
FTRIEREESLHHTL & L bic, BEORE L2 i#ETE o8
L% J390 B LERT 5, MR, HREREEEROTRD—
DTH 5 [HEFHROEEER] ©~F 2 HEWCOBE L, R LS
* 50y B ECERT 5,

£m9 L WEBESE, $-fi-F CHMICEHTIC e B8 TE, B
BE N AHEFCHET 2 EEEVEG, BT 52 o BRHEHEER IC +-
Fie | DB 240F REIFET S € & XY EHEMWC 54505 EN
%o

I 2 & h T 2 B8, RO TVERiEs S
FERIR X N B BA A LOBVEEE b ATRETS 2,
(2) HEEROEEET
HefE s OBEEEEMA ECRET 5 s WEESTT L, —
fecix, LS # SOL ¥ o tuY, 7o¥1I-2 HOEENED S
v, ZTT, b BREOFEMROE AL LS £ SOL w3
% HE B F, BIA ERIMERO LS L #ERO LS L ofifw A YIE
HARDERETIEC VEAVEZGE 2D LA UDBHELTEE,
VR CREARHE A EE b [ERREROEBEER] -1
TEEME LT, AR LS £ SOL ##ERNE LTERT 5. T
DL T~ OFERE, LS ® SOL 0 GgH#ES% $—fi—-F b AJIT
BREUTLL, Fh, BHHLELOWE e~ OEGEEERL
%L Th, HENROEELC 10~a MEND CON T~ KB
BEHeLltwidid kv, oo e 0BRSS, 1288<Cdh
%o

TOE-FICkB3ARALS 0FERME, H4 CRT,
(3) a16Fe—t DER
Ak TERERNOEERT]) e~F &, BEE il e ol
G, Fd LSRR ABR I WSS EENC LA bE
%, MEEAERE NS OTHELERTHD2, HoHW 55
OB TR EBELEL, TN TEBE L TE T LERT
BETH Y, EREEILATIRRH LIy, Lo T,
MHEEROBERER T & F THRA S i EERE 8% 55

SR - Vol 49 - No. 6« 1975



Mg

o
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g

B 4. HEERE O EEF R

5. a1sFe—t+ OFERY

DFEEPBEC D D, Fkaold, TOFEEL LT MaqaFo-| OF
R) E-F LT 5 To—roz HEROER] - 2w, B4
R & MSE & %3835 & 4 705 b iIE K % 2596 LT < Rt # 0
L7,

FataFo—t DFR) T-F . BB S O BIVEREE % R 2 o
WELTEDHZ, F59u BhEICK eoa A0B &%, FHTWELE
BAETERT 5, EREWERRTGRO & 51, HIEse 4 o s
REL 700 32T TI v, DWEERTREIRIANG
CHEBORELATIRECD 216 6-F 28 I500 F LR A,
FIRFICHRE O L TRICBET 2 eoa b AR5, R 5.
X DFERGIT, TEHICe22 8%, % T2z B L CIEEEE
MIRtC, EEET A CELTWE,

Toa R, K256 X TBBTICLATE S,
(4)  v-roz EMELOER
(816 o=t DFER] T-FICL YD, BEOILE LA e-a HAHFRX
NEDT, TOBECHET & p-ron EME Y 7 &0 R b SRR
HZBFET2 eF Thd, I590 FLCERINA v-Tuz =%
Bk, o-roz HMEOMRESRE (AJMCHIE, NS,
BT RABE) NC, A0,/ F—2 HEIPFLTERINT LD CR
/L, v-ru2 REGLOREEASHICHS C LR TER, A,
REARTHET 5 v-roz HRE% = ORBEREZED 42—/
-0 e & D IERICHEE L CMRINT € e 3T E 2, o-Huz (A1
Biix, PLC IC F0d54 A NTW 3B vz 30956 &2 < F—D %
DEDT, WHTEHET HBER A,

6. 1C y-rou HEEDOFRHIE T BATBCMNEED

y=ru il - B4R o254——MELMIC PAC-2 3254 - JEES

6. v-ruz BIEEOZERF

R 7. Jodss R

REERENTO 2 b ORBEERELZRL, #ICERINTRED
DEFFEEI N TR VWIRER R,

(5) MELMIC PAC-2 3254 OififEipt

MELMIC PAC-2 3254 DEBEBICHENLE L 7 54, S
#fToCeHBTES,

PLC Ok, MSE 7 b¥etk 2 W5 2H Sod50 &, To-ru2
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