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Mitsubishi Sequencer MELSEC-310

The sequence control has been embodied by the wired logic with electro~-magnetic relays and semiconductor relays.

However, sequence control through the programmed software has been drawing attention recently and put into wide

application. The picture on the cover illustrates a Mitsubishi sequencer MELSEC that has been developed by Mitsubishi

based on rich know-how and experience in the sequence control as the one meeting successfully the requirement in every

tield including electric power and productive industry. In comparison with the sequence control by the use of old wired

logic, this device has merits of higher reliability, maintenance and ease in the composition of sequence confrol circuits.

Thus it operates as a general purpose unit to be capable of carrying out the sequence control according to programs.
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Electrical Equipment for Hot Rolling Mills

Head Office Junichi Tsuji » Takashi Senba « Shuhei * Niino
Kobe Works  Yasuyuki Hamazaki

Rolling mill equipment has been getting large sized and higher speed year after year from the viewpoint of improving the produc-
tivity. The case of hot rolling mill equipment is no exceptional. DC machines and thyristors have been challenging record products
continuously with ever enlarging sizes and resulting in the renewal of the highest capacity mark. On the other hand, with computer
control taken up as a central function, automatic operation and labor saving by means of a variety of micro-controllers, and further
elevation of reliability of the products and maintenance free operation through elaborate fault supervisory — system have come in the
demand of the users.

This article introduces plate mills and section mills among the hot rolling mills, the formers are second to none in the experience
and number of supplies and the latters are literally on the top level in the field of continuous rolling, about the advantages of the

latest equipment and the newest technique of Mitsubishi Electric.
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Calculation value and actual value of voltage distortion.
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S 1.14 36 0.284 0.53 5.25
7 1.56 51 0.4 0.22 5.43
1 2.46 74 0.58 0.94 5,01
13 2.9 76.2 0.6 0.68 4.37
17 39 42,2 0.332 0.2 1.55
19 4,26 14.0 0.1 0.18 0.56
23 5.15 16.0 0.125 —_— 0.51
25 5.60 14.0 0.11 0.21 0.42
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X 6. Ju~tzu BHE) w274 Plate mill automation system.
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F 5. (a) IR Mo Bl General arrangement of medium section mill.
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#F 5. (b) HUBLHERMo MY General specification of medium section mill.
No. AND KIND ROLL DIA % rdax, | OUTPUT ARMATURE
OF MILL STanD | CHRREL LENGTH | “Sppgp STAND | No.OF |PER MOTOR: SPEED | VOLTAGE SUPPLY
(mm) (m/min) NAME | DRIVE (kW) | (REV/min) | (V)
1 1,000 2,400 378 BD} | 4,500 60/120 750 TH;l;IsioTL?vlszf
TWO-HIGH
STAND 1,000%2,400 378 BD2 1 3,500 607120 750 THYRISTOR
1,130 ¢ 400 640 Ul } 4,500 85/180 750 THZS{I;’IS%I‘EV};
750 6 400 755 El 1 1,000 1507320 600 THYRISTOR
1,130 ¢ 400 640 U2 1 . 4,500 85/180 750 THzY_];Is?g‘}?V%
1,060 $ X400 361 U3 1 3,200 130/275 750 THYRISTOR
650 3 400 658 E2 1 500 650/1,400 440 THYRISTOR
1,060 ¢ X 400 472 U4 1 3,200 1301275 750 THYRISTOR
1,060 ¢ 400 635 us i 3,200 130/275 750 THYRISTOR
650 400 658 E3 1 500 650/1,400 440 THYRISTOR
1,060 > 400 635 UF 1 1,600 240/510 750 THY}}};{{}?\%
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‘Waveform of harmonic current.

(2) VVVF (Variable Voltage Variable Frequency)
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Diagram showing principle of VVVF system.
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BREAKDOWN MILL

DESCA~- BD1

ROUGHING MILL

FINISHING MILL

FINISHING COMPLEX

BD2 U1B1U2 U3 E2 U4 USE3 UF SAW
LING
— N ! non monnrn F&
=] || @i [y (1 LaLa LTl H
=
FURNACE TWR SAW ] STRAIGHT—
TWRI TR ] INSPECTION— [] NER COOLING BED
— BED PRESE il Il
LOADING ,
SKID PILER PILER
C ==
MISCELLANEOUS
PTP . ASR COLD SAW CLASSIFICATION BED
Ms—A M5B M5-C M5~—D
APC: SAW GAUGE
: CB ETr.
CB TRAVERSE
APC :CHARGER APC'H SCREW DOWN  APC:H SCREW DOWN INS BED
EXTRACTOR H SCREW UP H SCREW UP TRAVERSE
SCREW DOWN V SCREW DOWN V SCREW DOWN INS DTr.
SCREW UP INTERNAL GUIDE STAND SPEED PRESS BED
MANIPULATOR FRONT AND © ASC: FINISHING MILL TRAVERSE
ASC :BD1 MILL BACK GUIDE AMTC : ASC I HOT SAW TABLE(H/ W)
BD2 MILL WEB GUIDE COOLING BED "(H/W)
FURNACE ENTRY(H/W)  ASC : ROUGHING MILL COOLING BED ENTRY
FURNACE (H/W)  AMTC: AND DELIVERY TABLE(H/W)
FURNACE DELIVERY INSPECTION BED
(H/W) CLASSIFICATION TABLE(H/W)
"FURNACE BILLET MAPPING CLASSIFICATION TRACKING
NOTE.

APC AUTOMATIC POSITION CONTROL
ASC AUTOMATIC SEQUENCE CONTROL
AMTC AUTOMATIC MINIMUM TENSION CONTROL
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Automatic control of medium beam mill,
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Electrical Equipment for Cold Rolling Mills

Head Office

Tard Hyodo - Koichi Oba  Yoshiaki Uezumi
Kobe Works  Yasuyuki Hamazaki

The accuracy of products by cold rolling is getting increasingly higher recently. Labor saving and speeding up are also demanded

for the operation of the mill, thus manifesting no ceiling in the improvement. In line with the trend, new technical development is

coming into use such as : completion of AGC (Automatic Gage Control), complete automatic operation through the introduction of

computer system, labor saving by automatic sequence control, employment of hydraulic push-up control system, debut of automatic

full continuous rolling and application of strip cross sectional-shape control, This article describes the latest trend of overall control of

cold rolling and also new technique contrived by Mitsubishi in this field.

Lo A #° %

AFAEERAERSE LT, Bt lYsmA LA BRSO
FELL, 20XRd0RitTe, £ 2auf SRETEE 6L, v
g b BEEEE S 3, WHEER 7 HcoiT 5, Bitolo
13k, ROt SETEE T Y, SRRz
BRTH B, ChbOTRMBICIE, MDY &3 2 BRI
ZBAIRTED, WFhIREFACHETPTH 5,

% 2suf GRIEEEY O SHEEN O HEO—1% BhT
5¢&,

(a) BWRIUERMR ORI X 5, JTE o- 2 bR
FTOBWMWHEOYE GRS Mh-vatn AMJL-vavl 5
)

(b) FHEEFATTERE BHEDEICST 5, Yruzs & HHR
—~ifb, CREEDISC M1uza LAT-1] EEE2BE,)

(¢) Jod39dvv-ruadubo-5 (MELSEC) 0@ Ak X3,
y-rva0Two DFEEHIEME, (FEEX To-5u4 MELSEC o)
I 258.)

(d) JotxdEk (MELCOM 350-30F) & DDC FHEH4# (M
ELCOM 350-5F) & 2120 avho-5 (MELMIC-100) & % 4l
B, M73F-u256 I X 55EHIL,

(e) 24—Foa-0-F % ELEEE AGC u254 D5EK,

(£) 2ufuL BOBBMEI X5, BIEOE AN E B
i

(g2) #&K oy HIEHROSER E EA,

(h) MEETHEERDO5ER,

AERDTFoh B, REFCHRBEI N TEIHA 2R E, Lo
FHEERRLR, F3rch

(1) 2FHE w2z

(i) AGC HlEAH=

(il) MWEETHEHR

(v)  o-w DS E

(v) ZE=RRHIEC

) EEREEH

N Rl U

(vil)  FRARHIE
(vil)) EEERERE
CoWTHhR3,

2. 2FHEY 2T L

—f& L, M1 Kk6aayl HETEEOHEOEK va7s ®
o U7ze 20 il P—F K D MERA 210 1, Authsb, e,
BT tualud BO nuFlud KXY sufl iKE 3 AENS, §i D
1L DIFERTIRE D, 2oFLL TR LTk o OFE%HE, 7l
31 DR E ORI BECHHRL o0 BT 2auF KBRE NS,
[EEDKT Uedi 31w &, 2bYed Bt EMEF kI hik 5
vuavl-L 2u kL b o 3L K E H LR~ 0B #G—ioh
W avFyud BfTAabh 3, oD AR ALFILS, BENER 0w
o, B hoFUud Ho v-yoz HlilE, Jodsedn v-ruzovutbo-5
MELSEC #8303 ¥, v-Fu2 T~ Ciifikibah s,
Hric Bk B, MELSEC kN LA Y1uza2fwF I8 LD
HEHETIE N5, 4k L e ooz flilHlcEEN B, 2 EE tur
Bod %, 2 RE I X B zpualudBTF OEEREO X 5 CETNY
s %1 4 5 #41d, DDC #45i MELCOM 350-5F (M-
5F) R APCHlilik oh& ¥5, ¥k, HEEDHROEERE, W
W, WHEOETE 0w X, 2120 30 ho-35 MELMIC 3 X U ET)
BT A5 . HEHOROEFHROWEHIE R, AGC HlH,
o OB A 528, AGC oo BISRA HI#E aEETH)
BT R S PR E, fboflik M-5F k<hlEs s, AGC
CoWnTlE, T_T% 7705 BB TITA2 585 35 525, @l
A/D auA~2 OIRAFEIC X 0 1R AGC 23HEEE 7ok, fllic M-
5F 1k, AW EShRERE, B EE 5REs matni
THEBEE, BUBHEOESR 0-1-uv71vd & 0-Lo-3ub
RT3 bl RHEEEST 5. D Eo@Ehic, 1. kR
Trok, o-ufBRv-roa il A1Les- B L UESEMRD
y-ru2 il H MELSEC 232435,

by BT L 0BT TR 225, Th bOkRE
It =254 BHEEE MELCOM 350-30 F(M-30 F) ¢+ 3, M-30F
i, EEXh D2 o L T 5 e LUREs:, 4 n-fu-4

141






MRS 2174 2 %,

ZOER, B 3. RT#EY ki 2auF CRET, Tk zauk T
TR AHIEZ R E 33 AGC %77 L %2,

AGC DIE A LOER & LT JHEETHR 05 S 5.
K ETHARBHCTD - 4, BHIEOUE FISEmHREA R
ENTAGC D 300 -8, MMEETHRIC X b a5
HEL kA EXeTwns,

—RRICTHEEFE TR i (o (i 2 & U BISRA, AGC &3
Tw3%, BISRA . AGC i3, FEEMOPMERTE, MiE,
01 (DI B = TEHIERE I HAHRE~ 0 81, B RIETH
B DicxI LT BISRA » AGC i3, 100 % o EElEf% 42 0T,
BEMICRES, ¥7, MESHERIEE 745 T2 AGC $ & 250F 0
Hifllic X-RAY IEREMIBES % BA T IR L, TR D20,
HEBEAIT A DR T VA, 2o—Fox7-F HEHR ORI X b
TEEICE EL %,

T4=Foo-F B R 3. ¥21 R4 © AGC icBbhd k5
€, spagul ORICHREREZRIHL, 31 BT ¥ CoBREEE,
ETHICENCL ) BESBECAES X5 HET 35T 20—k
A0-F CTFHL TR WATLIC L 3 A2tw b &, T2 ORSH#ET
BET LS5 2qmFouo—f & Jq—FRwo RS LA v27
L BERLTWES,

24-Foa0-F AGC HHIC B 21~ Fox0-F &, 2220-AGC ©
¥, HH D4-Foa0~F BRI 2uFa3-LFaL, 2270-AGC i
vuiLaaul KISHALTWw 3,

223vba-z DEMALCBE VTR, 21-~Fra0-F OFEBED L,
BRI vzal-F ORER L Foor BRES X0 EED ok
BOLED), P2 EEEH OB L0 ZTIC X 9 IR b
KDNB D TNEME T EFHSCHHE R, AGCuz7s @
INBbDOHHEERBEL TS,

¥, Bl W AGCyz54 D&4EL E 5. ICEH Fv—F 2R L

2
/To

!

L HMEET

EHED 2~ Pz OFEEE X UEMEoEskiz, ETFEesEL
THERDOEBETHR D bIIEE T HRA~OESRE 5 225 Lk,

HHICTTHRT T B MEFE FERE, SHEETIEG) & oHF
PHRICR B4 DT, a-wfzw BFRTE, 2052 -2 3510, 2
fuRzzn, 3351y DWMAREEET 3,

% 1. AGC uz3s DiEEE
Control functions of AGC system.
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3. BPEEE AGC ua274
AGC system of tandem cold mill.
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4. WHEER AGC v274
AGC system of reverse cold mill.
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DDC System for Iron and Steel Planfs

Hiroo Yamashita « Osamu Yamamoto
Head Office Muneo Kawasaki

Kobe Works

It is a conspicuous recent trend to enlarge the iron and steel plants, to speed up the lines and to produce high quality products.

In line with it, the control of the installations is becoming higher speed, higher accuracy and more complicated. Mitsubishi has long

experience in the manufacture of electric machines for the iron and steel mills, and by the technical skill based on it, the Company

has delivered many sets of sutomatic control equipment which suits best for the operation of the newest powerful plants. IHerein is

described particularly the position occupied by DDC (Direct Digital Control) system and examples of its application contributing to the

automatic controlls.
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New Thyristor Power Supply Systems for Motor Drives

Kobe Works

ftami Works

Hiroo Hirayama - Toshihiko Ishizuka » Kunio Adachi

Akira Kaikd - Katsuji Ikemi « Yukio Todoroki

Since the advent of thyristors, marked progress has been made for these ten years with them and their applied technique. Of

application made of them in various fields, that to the variable speed control of DC motors is the most contributory to industries and

has a considerably long history.

This article describes the thyristor power supply systems for motor drives built and delivered to the iron and steel plants in parti-

cular reference to the composition, the circuit system and the distinctive features of type CF-E for large capacity use, types CF-D and

ED for medium power application and type CF-G for small and medium ratings.
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Control unit.
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B 2. FF Bl

Type FI control panel.
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B 3. AE~rEER

Outline dimensions.
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Type I'FF control panel external view.
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(c) SHEFTHIH

6. DK fzoo i 2y by

& 2. DK #oms4
Type name of DK panel.
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VP BofERARER 3. 0 X5 Kl LT 5,
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7. DK oL 170 b
Main circuit unit of DK panel.

Standard skeleton of DK panel.

& 3. VP Bo ey
Standard type name nf VP panel.
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B 11. VH B LA B 8
Control panel of VH helper motor.
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Excitation circuit of electro-magnet valve.

= 13.
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Control panel of solenoid valve.

= 5. B, AEBRIUGHESRO TS Electro-magnetic panels and ratings of apparatus mounted on the totalizing panel.
& B | ® % | a4 ARE A B R 5 4 ~ ErfERs R
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20. R o)
Movement of ankle.

19. FojiH)
Movement of hand.
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General flow of operation board development.
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% 9. G5 BB yefio o-F

Code of type CS standard machine side operation board.

211111213 1A[A
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#& 10. CH B[ Aoty Bl o-F
Code of type “CH” standard pipe hinge operation board.
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Type CS standard machine side operation board.
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Application of Mitsubishi Sequencer
MELSEC-310 to Iron and Steel Plants

Kobe Works Hiroo Yamashita « Nobuo Ono

The sequence control of the equipment in iron and steel plants nowadays has become remarkably complicated and higher functional.

To cope with the situation the advent of programmable sequence controller based on a new concept differing from the old relay panel

has been waited for. This was met by the development of Mitsubishi sequencer MELSEC-310 and its outlines were introduced in the

November No. Vol. 47 of this magazine. At present MELSEC-310 introduced to iron and steel plants positively has been operating

with success. This article introduces the examples of this sequencer applied and describes the advantages of the plants with this device.
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MELSEC program.
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Output of MELSEC printer.
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Construction of MELSEC control panel and process device.
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Mitsubishi Analogue Control Module
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Head Office Haruo Kémoto

A quite a number of Mitsubishi analogue control apparatus have been delivered to iron and steel manufacturing plants to verify

their excellent operation. Advent of highly reliable IC elements owing to the progress in the production of semiconductors has expe-

dited the full use of integrated circuits for the device these years.

Mitsubishi has built many units of thus innovated analogue cont-

rollers for the mills, where they are well commented of their high performance, high reliability and ease in operation.

This article introduces the outlines of the Mitsubishi analogue control cards with IC, and their applications, and field thyristor

controllers built compact, as the main topic.
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Inertia compensation circuit of reel motor,
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Outer view of type AFR field controller.
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Spectral distribution of radiant flux from light

sources and spectral sensitivity of photo cells.

%= 1. HMD # £
Specifications of HMD.

i LMD G HMD St HMD
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SR 4 v o7 | ELbh U HRNE | BB £ <
i B beT e bl o g ey by | BRI i
H bt Kt

5. i HMD @ a5y KiETd 2, dwbisl O
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Hysteresis characteristics of HMD for
high temperature use.
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Light source and detector. Amplifier, Magnetic loop regulator.
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LR 104 i0 0~20 mA (200 {2 max) O O
osn AC 100, 110, 200, 220V
—50 V~+50V (0.5
LR 201 5 (BB 1000 24 2) © ©
0~160V (4 A max)
LR 202 5 (% 724 160~0 V) 0 o
- Py - e AC 200, 220V
0~220V (4 A max)
LR 203 5 (inn 220~g‘\‘,‘) e} O
LR 204 5 0~10mA (200 Qmax) | e} o AC 100, 110, 200, 220V

B Joub (KB B BRI E X UEIUSEE - B - KU - U

205






HiEaE
A /732 W EH [
1 ANy 7} 101(%}9 XV\O((}OI i
T |
ey B

LAY S

RIEW O AR

D"@ h}’bn‘\ l;i T

1000mm
18. e it MR =2y o J B 1Y

Block diagram of non-contact slip meter,

e}

20. K 72

Magnetic mark.

>
wrL e T
e
«
>

W L e

e |
19. 7EREH) B 21. ZE5rBEETIVE
VER B [FPR
X Wave formation of
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Problems of Torsional Vibration
in Mill Drive System

Head Office ~ Kenji Koyama « Nobuo kubota

With the latest tendency of the steel mill drive system becoming of great capacity, the shafting of it tends to become so long as

to lower the mechanical torsional resonance frequency. On the other hand the electric control system tends to raise the response

frequency through the employment of semiconductors. Between these two phenomena is produced interfere and this poses the problem

of hampering the raise of control response of the rolling mill.

This article describes what relation exists between the resonant {requ-

ency of torsional vibration @ and the cross over frequency of electric system wg, and also states briefly the torque amplification factor

that is apt to rise by the torsional vibration.
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Starting Performance of Solid Pole Synchronous Motors

Shunichi Yoshida
Tatsuei Nomura

Nagasaki Works

Central Research Laboratory

Solid pole synchronous motors having a high starting torque are available for starting machines with heavy inertia, and their sturdy

rotor construction is good for severe operating conditions. Because of these features, they are well employed for a continuous process

in the steel plant and demanded to be built increasingly larger capacities. Problems posed with these machines involve difficulty in

the calculation of starting characteristics due to the non-linear magnetic characteristic of solid iron and thermal stress on the surfaces

of poles. Mitsubishi has solved these problems through the experience of manufacturing a good number of these motors on one hand,

and has studied questions in the design and of the safety by the measurement of experimented machines on the other hand. This

article describes the calculation method of starting characteristics as the chief topic.
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Arrangement of machines for primary cooler equipment.
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Arrangement of machines for transfer skid equipment.
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Arrangement of machines for cold scarfer’ equipment.
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Flow chart for automatic operation of roller table.
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Development of High Power Semiconductor Equipment
by means of Boiling and Condensing Heat Transfer

Central Research Laboratory
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Séichi Mitsumoto

Remarkable is the increase in the capacity of semiconductor elements for power use, It has come to produce those having a current

value of 1,600 A for practical operation. If the conventional cooling method is applied to such high capacity units, the scale becomes

too large to be justified. A boiling and condensing heat transfer method by making use of the change of phase is considered very

suitable for the cooling of electric apparatus completely sealed off, its cooling ability being so large as to be beyond comparison with

the old method. Herein are described with several types of them the processes of development of the rectifiers working by this boiling

and condensing heat transfer until they are produced on a commercial base. The reference is also made on the contents of the basic

studies on the devices.
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Experimental results of natural circulation
with a model apparatus.
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34 BINARY COUNTER 3/4 BC 1 AANTDIANNH E R HARERTS. A
- 2/5 BINARY COUNTER 2/5BC 1 SAHBHDO2ANS H EAREHABRET S, N
3/5 BINARY COUNTER 35BC 1 | SANBDIANKEH EAREHAREET S, 9D
45 BINARY COUNTER 45BC 2 SANHD 4 ANRH & AR EHARRET 5. 9HH
FRE] FLIP FLOP FFN 1 by AN, 4V, PANIOTZ YT Tu T AwY 9L
- F RETENTIV MEMORY RFF 1 bty PAN, 40y PANDTZY Y e, pxy, Wb ei Vs bEhR W
TIME DELAY TD 600 1 486 600 s  CREERB MBI, ANKH &% o> Th b 2 R IC I A RS 5. BB
P TIME DELAY TD15 1 0.1s M i 155 ¥ CHRE XIS wIZE. 15{"‘%1 TD 600 ¥ 4
2o ¥ TIME DELAY TDN 02 ‘ ?f%?ff&g Ly (Eﬁﬁﬁf 3 93(:’%}123 Pulse WD T L B ééf Wi 3 L U S < B 01 s
POTENTIOMETER 4P 4 TD 600, TD 5 7~ F & filf b 5 B 71 — F
POWER DRIVER 2PD 03 2 DC 271 AC ® POWER STAGE ® DRIVER 2AJ 1HiJ) 100V 054 BIF
POWER DRIVER 2PDL 2 DC %712 AC ® POWER STAGE © DRIVER 249 1Hi# 100V 1A KF
AC POWER DRIVER | APDO3 1 | AC © POWER STAGE ® DRIVER 2 A% 4 1 171
T RELAY CARD cemoz | ) DC2V, DC-12V, DC-12V OlEwx Wil ibEsosx
n o= F RELAY CARD SPM 03 1 DC 10V REn= GHM b ELoHx
RELAY CARD 2R24 2 UV -2 A % 24/COIL
RELAY CARD ARTA 4 | 24V yu—21 WH %1a/COIL
VOLTAGE CLAMPER 2VCo2 2 2PDO3IC L DEEME 15 L ETH DY — SWARIT A — )

(a) AHEEE

+12vV
2lo—K— l
A
22 o—Kp-——s—}
S it
oV
~12V
b)Y A~ 20%
+12v
[5 i
ESRE.
H{‘ JERE  etc.
pi

(¢) 24~7EK~—1

+12V
9\ <'H<T [
;‘ —" R .
@l LR
| H Le ‘I’{ R . AR
P . T B L UERERR
# ; rLr i
tl' G~8 | l
(d) ¥4 7@~ 2 v
+12V

(e) DCsv7 — 5 1 A

(f)

AC/NT — [ 5 4 ~EI3%

10. MASC-10 3 % # - F [l i 4 %

Examples of

KIFEET G £ T A7 i - o -

P

“MASC-10” printed cards circuits.
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12. MELCAP |c % 3 KIS EF G f-Faubo-n i
Burner control apparatus (MELCAP).

CHEX 51, NFo1r OFEERBRESE RD EEL, Ar7F
J0554 53 (Stored Program) ic X 3 v—ru2 filf3éE MELCAP
BT X e,

z @ MELCAP [HFEMFOIEATH S 211, KDWB Y TH o7,

(a) THTED N-Fo17 OLEE, KEL LAWT &

27 FI0d5s HREFML, BER X s 0vwo ¥ Judss
T 5,

(b)) FERD o1b-FoDuo K& G LOFEMEHT %
&

J036 Y W, MA-F u-FAuyaey (ROM) & L, [
o T HREEEAE—~2 5,

(e) 5 ax-2, WHPwvicowTh, Hkoazs LD/
<, FhBHTHITE

#hkE, v-roz BB LIES,

(d) w3 wr% vz i, A cEcsbo

WEH, o1 P=FoTwy HROFEZ R LT b DT, HEHIC
J0J54 TEB X5IC, T, Lad, Jodss @ o-F Hadn
< J0956 DHNBLELTCI I DETD, T, AHN 1z
b IHE, Fsot OhlEIng L EEEESTE MR MEL, kL
~ BERTEZIbTLbLLEERLT,

(e) Mg . {RyEALETHB L

TER DL & FRE, EIEICE LT 219512 HOEERE, fok
SAREET, BHEGGLRG L5,

BlEXh, BAREGES it MELCAP 3, =%ETH () T
SERTEW, BEIUE 720805 Bl A-T HBSEEE LT, 200 F
Fab %Ti0, BEEOHRET - %,

12. 1%, JUNES HEE3 % firs B A—7 Bl e L,
H L7z MELCAP #-cd 5,

3221 B B

Sl X 5, MELCAP 13, #HD o1PFnswy 58 o
b5 Aosry il L LT, BT 3ADIK, BEFRLs XU
i BEoMES SR, ToBEEEZR - CHRHIUWELCVE, %
o MELCAP ofiE L 22 bir%», FHLIMUTrRBTH
%,

RNFERFTAG 2ETFR -7 GEHE - 84 - Fa - R

13, y—F s7taey FHEE

Read “write memory device,

(1) HRBOMA A TH L0351 THD

civi, REROEEE yu-vaFs, B, MASC-10 #Ho0id A
U AR h-Fuzzes 25, ZOWRBMRIRE 21+yvd TIT 50k
stL, MELCAP i wTlk, Judss Cffhs & chedhd,
Abb, BEWY UL-2276 %, BAFRE A-Foz5s KRB WTH,
HlfERICE > T, D A~Fo1r 20D OHRZEFT B DKL,
MELCAP it »Cid, NFo1y Bv2b@EET, Zhidon J
0056 DNEDHRTH B, CHICL-T, NFH17 DR
XN, EOE—LEWRET E 2, HEBREBERETD Jodss &
¥k, MELCAP 0B & LTlEDBND J-F 51 a8y HF K
Lo TEHCTA LS. U-F >1h48) 3T, Rk ROM
(U=F FoUagy) 1K &Y, Jodss , WET B E-cohmEEE
THHZNE DDC, Jodss B, 5T BLXEED a0v- LD
16 KEY 21wy Itk o T, BHIEH T L R8TE5, b5
Ay TOD Y=F s7baeY Kk Jodss Kk b, SEEZ s
BT LINBETH D, M13. oo u-F srhaey #ERERT,

(2) oy Bl e Lotz a LTwd

Kk X 51, MELCAP [ #us1y THIFII N LTS
DT, FHECETHEREERLECL TR,

(a) Z:EEHIZICELWMICHIL, WiEKELHLTS
Ldtic, AN E-TY, B, MEMEL T3 2D, &
CEEEE b > Tw3,

(B) d1A-F U-FAuy ey RUAT 540, A8 BEoO R
i<, WWEELE L\ bEICERBEE TS5, (3B DA Jad5s
DHNER, BHCLEECED Y- s a8y BUEHET 5 & bR
TH3),

(c) filfHA 2= KDWTE, A AUvvallb LA DEFE
RT3 L, 2EBE w256 ZRALTRE 2B, T— 13
BHo THFBERYCC LB TE B,

(d) Jodss48Y BICRHE 7FL2 BEKE T 3 AU5aFruo,
B FrwoTodss ik ) BWHOHHEHEET R v, F—R1EH
bhid, Wh%E owy LTHIREHET 2 & dbic, #7% BWET
NG

(3) REfpies s

(a) v-roz HEERECTH D 2w, EMERARIETH 3,

(b) Jodsexgy, AJI4-t, BB avY, 212, HH 4T &
Ehk, —EBET D h-F KL, chzIbic,  1-sbFows &
LT3 ew, HBCEC CEEROMRETA 5 ¢ LTk 3,
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NEMNVET BN O
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xxY
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14. MELCAP 3254 Jowod1vdss
Schematic MELCAP system.

(d) ANEMEHHES T L9320, $930ms DiEhvdbi
HTHBHOT, WEMERE OB 108022 BHHETH 2,

(e) WhENEE AC f - DC o % 12w 2R X 5, hE Y
L~ 2N Ed, BAH dvare 2HEEETICE 3,

Tz, 5v3 BT A Y DSOS 120k BB B,

(5) RFBEHTH B

(a) I nl, EED o1 v-FoTws, YL-0Tws FEL
T, 28-F2MwF — D CHRIITE, 217512 OEER & RARETH
%,

(b)) fosToz A3 BlH B - REOBREE R VA, 25757
- OBVERTTA A, WEEHIEEED £ B 1K 31T 5 ARAN
DESREL RS C LA TE S, $7, ONLINE #igHRICh, £%
FD eob, Uy b RE, B X UTREHFIERZEYHC % 5 ONLINE
MAINTENANCE HREZ i 2 TW3,

(c) BEFRAM p—F2ELTWwDE 2w, F—d1f-Fy~f
AoUAEVA~F B LA BE, 2D RAM - DE LI ZICK
DA T E B, Auds, ROM p-F @ Jogs4 WA® RAM 4

—F ~EHERAUGHSR, Haiodo RAM SARELEH L CES
ILT& 3,
3. 2.2 YRFLER

(1) MELCAP 3254

MELCAP 3,25470ws KIZR 14 €, %& 0wy OB E 5.
KRTEEHITHDB,

%¥, MELCAP i) 2 A3k, TiozshTds,

(a) ANMFUSARENE: FEOANER%® A Loz i W
Uiy,

(b) SREHZEHE: AT L2z OFEHRE, Jodss Cph
BRI BAHEET A S

(c) HNBEWE: FHHUBlOBRICLY, FrEoHAFEMICH
HESEET

RNVREFEG £BFX A~ e - 0% - Fg - H1

R5 K Jowo BEaEH W
Description of each block of MELCAP.

k7 # fiE i ]

TS ANy R

TarsaFliEET s Y v R

Fusy st w)

3tds5 (ROM)

AEHCrALHEEZTTAbE SRS T 0T A%
W2 AV RKARKW FAd—~F J—FF )2 x

DUIRR

Tursa ie)o 1 word TOONERRAMNT D

Tur I LLYAR

Tarsy
DBk MR T D

LU PRI ER L PER P EEHST

HBAIT ~ ¢

7 v b ESOREEBR L CRHAIABL DO ~ |

HEADY ~ b

RABFeDdDy ~

TyFred, A Y, F4A<OHNFRRLCES

AN v ¥k

THREELTHLvr g

SHEAN Y ~ b+ HEBANIY ~ b IR E N A ATTRIER

%

S

FHET 2

ANLYRAELCDHET T v PORER T eI 222K
Erh e ffb e 50 Fe 2 HAT 5 A
HFRC X 2 HBHRZHEB LN BB LZHIRELT

T v ¥ R &

FMEGHO v R 2T, HARE CHBORERIE
BEHBLE, Tu /7 a0RERZRA LK LCANELS
TUMAFNZBY L P40 ¢, | BiR, 2 58OME
ROk ZHEXRDS. 0L 5 RBEIBANTM, AR
WAFM, 7»F 2= )EM, A=),
WMZEERENLMTFMBHE 5 _ErZRETI LIRL

FA~E

vE—~FH Y v &

LIREEHES C YR X Ol R ABRB O Ok & EGE LBRIER
a5 &E, WELRREREST BTN Y v &

HOow OB oh W SEHNF S A EBA Y, ZIHESEESY

7 v F A ) RFRLCEy b, EUPFRLCY) 2y bFE54%)

Wow oA e t?fﬁ#ﬁﬁf?ykéh,thfﬁ#ﬁﬁfﬂtw
FFe ey

& 4 i 1H~640B&y FAESA =
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3 Jodse HE 1D, Jodss BEHAML, Av5cFzoo ®
TAw, BEABHELELASICER TS v X5 hHER
WELZEE2 LI TH 5, FRLOEBE, LoD arzud I
BITHELTR, w5t Tdb,

J09564%Y 1, AMA~F 9 woa THAZ 280 ThEAH LA
D, F1F-F U=FioU28Y THD, L L, Jodse 2EETLE
TD I0I56FRwo Rk, BERALFAELAFEHICTES y-F 5
Thaey EEPESH LT, EEFTICLHTE S,

EHEART, W €Y LI D, Yu-v-ruz OBEOECH
- KHET530T, nwokd, TO AEY D twb XN3B
L, Utwb @EH L BET, tob RELZRFT 2, Kb, J0J5
L BATH, tob 5 e, Veobt MEFEHIECKLEL RS, Sv
sy 1, WBOHL V- K#Eéi‘% HDT, Lot MHBRR -
7elRf, FRBRHIUEERAZ OK 2 b twb ¥, WENHIBIEEHR2NO T
bhiL, vewbt T2, Erb, Jodss KBWTHE, tot MHDH
TEve Yo-v-ruz OFiy yL- &, DHIMEHHETAS ¥
L, HIREBHIRERRERT I A0 I N D2, BiFOBEE
x MELCAP KTk, Jodss #TTA D &, SuFit) Ok
X, Vo—v-roz Kk 2l Y- OBEOHERTAS T LKA
5,

AHEHic st 2 DC110V o ik, MELCAP i X b g%
N3H0T, Jsub MCHET L ANREELE LTSS, B
AC, DCHHhe b, /PED 1vaox BIEREEMASTES 0%
3B, \o- HIROZLOFI Y- BB REREVE S CEEL
T3,

B LTk, FBoRMERAEHT 2 3, BHEIEDNEYC
DNThH, T8 BT THICEEL TR,

\

HAMRREL, BHECIE 201 TH LAL4 BT OD 8 HTH B,
2Lt i, B IHROEATIRA 2 IEERIC (F A%, —HL
B ADERBA L) L LAEE, F0orb b @hies
HONENE 2B ECo0E5 v 52‘% B D, [A— L A4
HOYLATRER o WBIE G BEE I TR b D,

3.2.4 HA—F arito—-L%Be LTOREA

(a) TEE vass

A-1 Jvto-u EEOBERER, 15 WiT kskKho-Tw
5, Lo BHIC LY, 09y BEERO—RMICE TR,
AC, DC MAHKBERODED b2 T A>TV 5, Tk, BIFE
Hd, WA THEEML T, HHER1E, DOWN LT,
TFRBET Rwozw) TED L5 AEF 2256 L LTWS,

R, BRI OB DTk 5 &,

(1) —WREEFER AC, 7% DC o vwFnr—oEiH g
J: L8 0 MELCAP ok AC, DCHFRZKC XY H I
Roo7wd ENTWw3 e, MELCAP BhEICIZREE &4 v,

(ii) AC, DCHiZ# L b, FFHELk LABE : MELCAP i,
fspgaE T 4L, WHET T OPEN ¢ A%, %L, A-T @
VR, d3LuL1F HITH B A%, BURHERTIE 2 835,

(iii) MELCAP W, ovwyo IR

0wy HEHE DCSV, 16V ik, +<if, Fiiio28Ekya
T4 D, TRl BoiEcl, ERIVECEIRTIZ RV,

L, TREBROBRETR 5. WH, THe 3L 28a,
MELCAP ofilffilste A bn 523, IREHERG nworol
H, PRVER B EE % kT B,

(iv)  ADEEA DC 110V iy

HFEEAE T, AC, DCHFHEHR TLVIC Avorwd ¥R T

Forsa eIy b

MELCAP%% = 7 i
spemg | %D{' pe/ne B Cota i
i i I £ B T B Jozmoy b
o3 4§ 0 @ e DN 4
ACIOOV D 5V p}j—“?\]%x 59T

PEYEE
pc/nc
TN

i 24
SNy FUER 'Y 5 5V
pCrioy T E A
DC/DC
-1 F 3k
Nl EEREE 5V
L} pengy [+oo-—2f . _{cor)
3 E 1 E T
P2 DC/DC fpmm
+S o4 BEA 71 e AA=brzmy b
o e ) ..’ @ H :3//\;—5" B WA AEY 2=y b
- So-L}—5 § 5V
AP s sz 7 De7oe A F—kazy b
24V T 16V WAXEYZZ Y b
g SNBAHERIZ Y b
SERMNERL =y b
DC/DC
D IN— B
127 (1or—1)
DC/DC .
JERBER CN 2 e g s N ANy ==y b
rAcmolv L BAHERTR it i Lf“‘);-x% 3?:\11 }
o « > ~ / R
o2 ER A EIR 5w 5
So——3 B EIR besbe g L ans-—razs
- 15V BAXEY L=y b
o4 BagfER R SNERA HERAZ S D
- jhah PRy b
o5 EARER TR Fhaf el FES v

(PSP)

® 15. H | & # X

KRNFEEETFY BT A7 HEREE - B - Fa - 88

(Iop-2)

Power supply system.
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%= 7. (b)

A=13vbo— MASC-10 5K & MELCAP 5z o i

Comparison between MASC-10 system and MELCAP system.

K H N H g MELCAP MASC-10 1 &
_ lervron—FooTi| o2mBAe T NIT & BERERANS I O 2 MG & LR BRI % QAR L U
B msum Lk O HEHMB T T L LBCOUDFEIFE M W E TR S
0 CROMMDFH Iz LY 7a 75 Auigi b OROM= Read Only Memory
07077 2 DIk IR (IR T A £ ))
T O Al DR IMASC—10L& [
I
Wibo v 2B COUHU ﬁ f/)/ A2 FF o AR AT : y PEENDF A T 293 LT
i # PR Y] SHLDLILTVE Y
)‘/f/T‘f“/Z’\/f/‘ LToF oy ¥R oy R, Fay TR uYy Y
FREO M B B FTAZTHILRITILE R LT n
(l) X T Ty 2R
(2) 774 >F=y 7k
FrIArFay 7 ElE
- (4) ALY TFF Y RBIZNEDAL »F
(G T L2 (RO M i
&, ZOWHNE 70 7T L THAN
LT Twah &Y, 208
:%‘7)%:-7 by RIKIEDN A
— FTEIREND
() / L ¥ TF 2 ANEN DA v F MELCAPTOFF LINER;: A 4> 5+ 2
. THEAE L 72T 21 ) SRFN TR T E B RO O )
B 3 ZoFIz 7o 7D AT s(z) LD 70 77 247012 bits)
LEMTTOLLEY, FOBE (2) 7073 LDNE
UJ{,. R ':mf 1 AR YL ) (16bits+1 bit)
é’-i.L’Cw% EIHNRNT A A~ (3) #~T > FUEMIKIECI2 bits)
h Ti{“}}‘:éiw (4) AJIIKIE(8 bits)
AT T4 F 2y 2R, TurIatit {(5) ANDHIBIOK(DS)
DHTF =v 7T 2HHEL Vv, TR z(b) ORHBIOK(DO)
H 2L006HD (7)) A o) 2> b —T%L(BCO)
(4)7977AYMWL whEE L (8) th)y 7Y - Z(FPZ)
NPT DAL i3 N I b R s Ay (9) »sy) 74 x5—& 1V (PE)
’C7D77AiuL§%:i')%:»yk'(’ (10) 7w 77 LM (ABN)
EXS (1) TSR (PWE)
() ﬁﬁﬁ?’i DG
A ~ iLd’), p
Wrh b EH5TE L
EElsi A fﬁULuxk.m eI 7 A% A YI2LD RISy 7T A X)) > (e
5 WHLTTAL '9‘%:7)1,:7)[}! TLLLI
FRAM A=Y=k x—iTi2
4 )
Wy A 2 o KRR LD :IM{ FURZT AL INA | CRICEBTFRTI L THDHNTIEMY
7 LRI THY, ey Tl 2y PR —EERES A E DY
Hhtrtw b L’v';“ <, L v
~ s »Lﬁ‘t!r IR RO BLIEMREIE T 2 b B BRI A L e Y 2ol S
('¢~7’7 Yhy—gr7uroink u, HHEE, TAL AL v FH, s
b PLT AL TE I A AUTH | MRk B I ECTE
SEMTEL

BFTHE b DO % & 72 5
(b) Ak

S

WMEINEHAANEER AL,
HAMB oS54 DRI T WD J0d56 FHIKC B
b L, HRAMVEIT) R R BESERICTT 2 S AR T,

fﬁWnﬂm

H>TWn3,

A-T I 210 2 HA,

MELCAP K Jodsshmua

2LA0 8 ke A

J0J56 @ 1 2% pzud HMonatd #

10ms &, ADEOEI0ms & F52 LRHHEF 130 ms 2

LA DDV,
¥, A-7F flHKC BT 2 #HA
BB LA

MFT (Master Fuel Trip)

FCB (Fast Cut Back)
2 2B LA
BEANERGR

HRAANE LTWw3,

i, kDb TH5,

3.3 MASC-10 F= & MELCAP HX o thig

£ET, BNTEEHT,

MASC-10 5 & MELCAP Az & D
BWiCDOWT, BFCE S LA A,

F7 CHEZELTHD,

RAREHAG ZEFX A7 HIHEE - 24 - FE - 8a

4 2BFXA—-FHEREVIEE~NDEBE
WEQ L K s OBRBAERMAIERICKEL R, ML TEN
FEAEEL, HY E—o Bl ZETFHNI2EE “0” e Llw
X5 RRKETHNE, A-TF ovbo-1 EBRCET 3HKE, Fo3

B A LT RAKRCEERPRE T L5 A >TETnd, %
DOEHCEED XS TH ok 5 i, TR HELERD %’iﬁﬂﬁ-kmx’(é

RICRKOGARR bbb LR EER WA,
KNFEEECET 2 v-roz HHBEEOPT, »whike < A-T
Jvbo-u FER, Ve 27—t LR TERZDD ZDEHTH D
COEFHEOMHRE WOIRECE L, ZofMidh 5000 JHE
FMOE TN T B, x50 BE0IHD b B EEE
il Lo OBANL TR 2 g h s,
(1) AEMcEBEIHEFLEE—-INh? L,
(2) z2ab HFERE—LEh, F-z OHEHE EHOMZEIR

BHTARGNRE R bR v,
bR, —H avto-u OEDEHEY adicEET S

Bied-o<TFETD L5 b Bbd, A= avbo-L KT 34
MEBEZTCRMABIHCAY, »pAh ) ZToEBLHF bEELI TS
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UDC 681. 142. 04 : 159. 953

=& PM-865

A A AT A LT

PM-865 Core Memory Module for Computers

Kamakura Works

Yoshimi Gamou « Noriaki Matsumoto

The main core memory system of electronic computers is required to be not only of high speed, large capacity, small size and

high reliability but also to have excellent productivity and maintenability. The PM-865 is a core memory module of 8 kWx18b, 8k

sence in 3D 3 W type developed to meet these requirements, having an access/cycle time of 240/700ns. It is composed of three cards

of a core stack, an XY group and a S/Z group, each card being 288 x 160 mm in size. The way of equipping it is almost the same as

the other parts in the computer. By using many of this module a memory unit of any desired capacity can be set up. The peripheral

circuits are made out of integrated circuits, and the X, Y and Z drive circuits are provided with detecting circuits to find even instan-

taneous failures.

Lo A » &%

BT o BRI Lcl, 68k X b AL - Bt
ARMEA L DR A A, BT T bEEREETHE L,
PRAptEB BV L SR BEREL o TE T3, TAKRARTEED
ABY FHEET LD, BREBNIWC L YBEETHE, b
ICEME L D7 dIC BB R T 220 chl, REEZED
RO AT -CH Y, CoEsh b D ENEESLEE &S

COXS BRI 2 PR T HE T 50, FhfL
e z2zau o 3D3W 5l ovaey OFENTEIEREE L, BB
AR oI C S 16 F0A1 1~ (16kB) @ a74ey, MK T
2~ : PM~865 % B35 L 7,

AT, PM-865 ol X UM, 272500, FEAEE,
SRS, RS & R, seVoars OREER SiLDowT
MHx A3 % .

2. R CEEE

2.1 £ &

PM-865 OALEEIZBHEK D & 5 D TH B,
AR . 16kB (8kWx18b)
70221 6M1oLa 16 s 240/700 ns

[EFEE ©  10~50°C
HRER . +20V GREHEM, +5V, -5V
- shik & o 288%160% 12.7, 3#¢
AEYVRFL BT B0 C DA £Da—1 DIEDIT, Jvbo-I
h—F & fottwb BHRHRBIEH h—F 248005 3 Bt B Td 3,
LAl bd h—F 3 64~128kB et LT 1 Hlc X v,
2.2 % E
(1) 16kB £ & iREHSL Lz €021 B TH B, PM-865

BT bbb DA £Ia-1L TH Y, /MEH LARBICE L 5HFHE

BICHHTRTS Y, o THHMERTIETD 2, ¥ KA DB

h—F ICRT 5T 2 ERARIE OBEEEE B v & - T, {Rephisg

LAAKGHER-oTnD,

PR a7 ey KR, %&& 21X 32kB ¥41364kB 250 7

A'Y28w2 BEAL, X, YEGHRZOMEPILELLT LY

* HAMYERT

F 1. 2892 HRE w11 W BT 5 5B & bR
DI (16kWx17b s

Comparison between “stack” and “module” structure.

ST 5 = # OB
e A S
T 1c | = o 1 (10-0/h)

= 7 —/ 1,792 3,856 8.0
xpor | 64 - 2,320 6.8

43/ 416 / 2,136/ 26.4
/ 7

// 100 // 216 / 1,880 21.6
107 / 02 | sas / 72.0
D Al g e
/ 107 / 702 / 5,352
l 155 / 2,910 / 11,353/ 106.4
ar g e
/ 271 // 918 // 9,552

W OBMD, NBAL, IR TS > T & %o LIE €521 M
A COEMICHFT LT Y, IAEOMAI X 282 D FaYwh
BELbND2, FERCRIEEEDEKRD IC ks XU 3D3W J
HIC kB JLTard arAey2awr DFIRIC X D €52-1 BEARIC L7
TR 2o TGRS L, BEEBETLT w5,

1. B16EWx17b @ ey BERRERD 2250 HETHIRL L
ey, 4AkWxX17b Bfio g5 Hi e LABEICD » T,
MR HEEER R L2 b0 TH D, kW B D a1 K
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Automatization of Foundries

Yasuo Sakai - Nobuyoshi Yamazaki « Ryonosuke Shimizu

Masao Aoki * Kazuo Sugita

In the cast metal industry where automatic operation is less developed, new foundry equipment is now being manufactured for the

improvement of working conditions as well as the automatization and the labor saving. Control apparatus used in this industry include

various types ranging from not very elaborate ones to those of high classes depending on the steps of plant automation. Mitsubishi has

heen endevoring the development of the most appropriate control system. Rencently control apparatus, to which a sequencer of a

minicomputer lype is introduced, has been developed for use on the molding line in the foundry. This article introduces the outlines

of the device and also describes the present state and a future outltook of casting plants.
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Plint card relay with multi-rotating potention meter.
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