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FCCD = FCCA FCCB FCCC FWEN QCPA IAFCCD 7 - 7 FCCD = DT13 QCPA + FMBD + DRES RO FCCD 

FCCC = ( FCCA FCCB FCCC + DMWT ) QCPA - - S . FCCC 

FCCC - ( DT07 + DT13 ) QCPA + DRES - R FCCC 

FCCB = ( FCCA FCCB DT13 + DMWT ) QCPA T FCCB 

CCB 
FCCB = FCCA FCCB QCPA + FMBD + DRES FCCB 

FCCA = ( FCCA + DMWT ) QCPA 45 H FCCA 

FCCA = FCCA QCPA + DRES OHFCCA 

MEMORY 
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FCMA - FCMA QCPA L FCMA . 

CMA 

FCMA - FCMA QCPA + DRES FCMA 

FCMB - FCMB QCPB FCMB 

CMB 
FCMB = FCMB QCPB + DRES O FCMB 

FARC = FCCA FCCB FCCC QCPB s it FARC 
. . ARC 

FARC = DTOO QCPB + DRES - of FARC FARC 

FIAR = DMWS QCPA , S TT FIAR FIAR 
IARI 

FIAR = ( DT01 + DT08 ) QCPA + DRES FIAR 

MEMORY 
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· FINH = ( FCCA FCCB FCCC FWEN + DRES ) QCPB FINH 

INH . 
FINH = FWRB DT13 + DRES . . - R 0 A FINH 

FMAI - DIAD FIAR FMBZ FMBD ( FMWR + FMRD ) S FMAI 

MAI 

FMA I = ( DIAD + FIAR ) ( FMWR + FMRD ) + DRES HR . H FMAI 

FMBD - DTOO QCPB Hs H FMBD 
MBD . 

FMBD = FMBZ + DRES FMBD 

FMBU = FCMA FARC H FMBU : : 

MBU 

IMBU FMBU = FRDX FWEN FARC + FCCA FCCC FCCD FCMB 
+ DBRP 

MEMORY 
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FMBZ = DMST FMBZ QCPC Hs B FMBZ : 
MBZ 

FMBZ = FMBD QCPC + DRES R O FMBZ 

FMDA - FCCB FCCC FCCD DAMR QCPB shFMDA 
MDA MDA 

FMDA - FCCA FCCB FCCC FCCD QCPB + DRES R FMDA 

FRDX = DTOO QCPA FRDX 

RDX 

. 

FRDX = DT07 FCMB + DTOO DRES FOXB + DTOO DRES U R FRDX 

FRDY - DT01 QCPB 5 H FRDY 
. . 

RDY 

FRDY = ( DT07 + DRES ) FCMB FRDY RO 

MEMORY 
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FWEN = FMWR DTO7 FCCD QCPA Hs F FWEN : 
WEN 

FWEN - FMBD + DRES : HROFFWEN - FWEN 

. 

FWRA = ( FCCA FCCB FCCC FWEN + DRES ) QCPB : - FWRA . FWRA 
WRA 

FWRA = DTOO QCPB + DRES FWRA 

FWRB = ( FCCA FCCB FCCC FWEN + DRES ) QCPA FWRB 

WRB 

FWRB = DT13 QCPB + DRES R 1FWRB 

MEMORY 
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LOGICAL COMBINATION SIGNALS : 

FARC DAMR FRDX = CSTR 
FMBZ FIAR DAMC 

DBRP FIAR FMBD + DRES 
- 

DBRR 
IAR DERS 

FCCA FCCB FCCC FCCD FRDY + FCCA FCCB FCCC FINH 
DBRR FARC FIAR 
FCCA FCCB FCCC FCCD FRDY 
DB12 + DB13 + DB14 ( 4K SYSTEM ) 

DCLM 
= DIAD 

DB13 + DB14 ( 8K SYSTEM ) DIAD 
DB14 ( 16K SYSTEM ) : = DIAD 
NO INPUTS ( DISABLED FOR 32K SYSTEM ) DIAD 

3 DINI FB12 FB13 FINH 
FB12 FB13 FINH = DIN2 . 

FB12 FB13 FINH = DIN3 
FB12 FB13 FINH = DIN4 . 

= DMDA CSTR + FMDA 
FMRD + FMWR 
FMAI ( DIAD + FIAR ) ( FMWR + FMRD ) . DAMC 

DMRW 
E DMST 

FMWR FMRD DTOO DMWT 
FCCA FCCB FCCC FWEN + DRES = ' DPO7 
DICRA = DRES 

= DTOO 

DT01 
FCCA FCCB FCcc FCCD 
FCCA FCCB FCCC FCCD 
FCCA FCCB FCCC 
FCCA FCCB FCCC FCCD 
FCCA FCCB FCCC FCCD 

= DT07 

* DTOS 

MEMORY : 
FIG . 36 . 
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LOGICAL COMBINATION SIGNALS ( Cont . ) : COMBIN IGNAL 

DULS : : DB14 FIAR + FB14 FIAR ( Upper 16K ) 
DB14 . FIAR + FB14 FIAR ( Lower 16K ) DULS 

( FCMA FCMB + FCMA FCMB ) FMBD = · QCGA . 

( FCMA FCMB + FCMA FCMB ) = QCGB 

ADDRESS DECODE AND DRIVER INPUT SIGNALS : 

= XX01 
= XX02 

XX03 

Select X - Line Signals - Read : 
FBOO FB01 FBO2 FRDX 

FBOO FB01 FBO2 FRDX 
FB00 FB01 FBO2 FRDX · 
FBOO FBO1 FBO2 FRDX 
FBOO FB01 FBOZ FRDX 
FBOO FB01 FBO2 FRDX 
FBOO FB01 FBO2 FRDX 
FBOO FBOI FBO2 FRDX 

XX04 

XX05 
XX06 

FBC 01 " RI XX07 
XX08 

XXO2 

XX03 
- - 

Select X - Line Signals - Write : 
FBOO FBOL FBO2 FINH 
FBOO FBOL FBO2 FINH 
FBOO FBOT FBO2 FINH 
FB00 FB01 FBO2 FINH 
FB00 FB01 FB02 FINH 

FBOO FBO1 FBO2 FINH 
FB00 FBOL FBO2 FINH 
FBOO FB01 FBO2 FINH 

XX04 

XX05 

IN XX06 

= XX07 

= Xx08 

MEMORY 
FIG . 37 . 
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ADDRESS DECODE AND DRIVER INPUT SIGNALS ( Cont . ) : 

Select X - Group Signals - Stacks # 1 and # 3 : 
FB03 FB04 FBOS FB12 ( FRDX + FWRA ) + FRDX FINH XXBI 

FB03 FB04 FB05 FB12 ( FRDX + FWRA ) + FRDX FINH XXB2 . . . . . . 

FB03 FB04 FBOS FB12 ( FRDX + FWRA ) + FRDX FINH 
FB03 FB04 FBOS FB12 ( FRDX + FÖRA ) + FRDX FINH 

XXB3 
XXB4 

= XXB5 
. . . = XXB6 

FB03 FB04 FBO5 FB12 ( FRDX + FWRA ) + FRDX FINH 
FBO3 FB04 FB05 FB12 ( FRDX + FWRA ) + FRDX FINH 
FBO3 FB04 FB05 FB12 ( FRDX + FWRA ) + FRDX FINH 
FB03 FB04 FB05 FB12 ( FRDX + FWRA ) + FRDX FINH 

= XXB7 
. – XXB8 

Select X - Group Signals - Stacks # 2 and # 4 : 

XXB1 

???2 

XXB3 

= XXB4 

FB03 FB04 FB05 FB12 ( FRDX + FWRA ) + FRDX FINH 
FB03 FB04 FBOS FB12 ( FRDX + FWRA ) + FRDX FINH 
FB03 FB04 FBOS FB12 ( FRDX + FWRA ) + FRDX FINH 
FB03 FB04 FBO5 FB12 ( FRDX + FWRA ) + FRDX FINH 
FB03 FB04 FB05 FB12 ( FRDX + FWRA ) + FRDX FINH 
FB03 FB04 FBO5 FB12 ( FRDX + FWRA ) + FRDX FINH 
FBO3 FB04 FB05 FB12 ( FRDX + FWRA ) + FRDX FINH 
FB03 FB04 FB05 FB12 ( FRDX + FWRA ) + FRDX FINH 

XXB5 

= XXB6 . 

* XXB7 

XXB8 

MEMORY 
FIG . 38 . 
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ADDRESS DECODE AND DRIVER INPUT SIGNALS ( Cont . . ) : 

Select Y - Line Signals - Read : 
FB06 FB07 FB08 FRDY = XY01 
FB06 FB07 FB08 FRDY . . XYO2 

FB06 FB07 FB08 FRDY XY03 

XY04 
XYos 

FB06 

FB06 FBO7 FB08 FRDY 
FB06 FB07 FB08 FRDY 
FB06 FBO7 FBO8 FRDY 
FB06 FB07 FB08 FRDY 
FB06 FB07 FBO8 FRDY 

RA DY XYO6 

XYO7 
= XY08 . . 

Select Y - Line Signals - Write : 
FB06 FB07 FB08 FWRA ??01 
FB06 FB07 FBOX FWRA 

FB06 FB07 . FB08 FWRA 
XYOZ 

XY03 
XY04 
XYO5 

FB06 FB07 FB08 FWRA 
FB06 FB07 FB08 FWRA 
FB06 FB07 FB08 FWRA 
FB06 FB07 FBOB FWRA 
FB06 FB07 FBO8 FWRA 

XYO6 
= XY07 

??o8 

MEMORY 
FIG . 39 . 
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ADDRES ADDRESS DECODE AND DRIVER INPUT SIGNALS ( Cont . ) : YI LT 

Select Y - Group Signals - Stacks # 1 and # 2 : 
FB09 FB10 FB11 FB13 ( FRDY + FWRB ) + FRDX FINH XYB1 

XYB2 , FB09 FB10 FB11 FB13 ( FRDY + FWRB ) + FRDX FINH 
FB09 FB10 FB11 FB13 ( FRDY + FWRB ) + FRDX FINH 
FB09 FB10 FB11 FB13 ( FRDY + FWRB ) + FRDX FINH 

XYB3 
XYB4 

XYB5 
XYB6 = 

FB09 FB10 FB11 FB13 ( FRDY + FWRB ) + FRDX FINH 
FB09 FB10 FB11 FB13 ( FRDY + FWRB ) + FRDX FINH 
FB09 FB10 FB11 FB13 ( FRDY + FWRB ) + FRDX FINH 
FB09 FB10 FB11 FB13 ( FRDY # FWRB ) + FRDX FINH 

= XYB7 
- XYB8 

FBO BI FINH XYB1 

XYB2 

XYB3 

Select Y - Group Signals - Stacks # 3 and # 4 : 
FB09 FB10 FB11 FB13 ( FRDY + FWRB ) + FRDX FINH 
FB09 FB10 FB11 FB13 ( FRDY + FWRB ) + FRDX FINH 
FB09 FB10 FB11 FB13 ( FRDY + FWRB ) + FRDX FINH 
FB09 FB10 FB11 FB13 ( FRDY + FWRB ) + FRDX FINH 
FB09 FB10 FB11 FB13 ( FRDY + FWRB ) + FRDX FINH 
FBO9 FB10 FBII FB13 ( FRDY + FWRB ) + FRDX FINH 
FB09 FB10 FB11 FB13 ( FRDY + FWRB ) + FRDX FINH 
FB09 FB10 FB11 FB 13 ( FRDY + FWRB ) + FRDX FINH 

= XYB4 
XYB5 
XYB6 
XYB7 

XYB8 

CLOCK GENERATOR INPUT SIGNALS : 
QCPG DRES FMBD - = QCPD 
DMST FMBD FMBZ DULS + QCPD QCPG 

GATED CLOCK AMPLIFIER INPUT SIGNALS : 
QCPG QCGA QCPA 

QCPG QCGB QCPB 

QCPG = QCPC 
MEMORY 

FIG . 40 . 
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INHIBIT DRIVER INPUT SIGNALS : 

Stack # 1 : · Stack # 2 : : : 
2100 - 2200 FMOO DIN1 

FMO1 DINI 
FMO2 DINI 

2101 

FMOO DIN2 
FMO1 DIN2 
FMO2 DIN2 

2201 
Z102 = 2202 

FMO3 DINI 2103 FM03 DIN = 2203 
FM04 DIN2 2204 2104 

= 2105 2205 

FM04 DINI 
FM05 DINI 
FM06 DINI 
FM07 DINI 

= 2106 
FM05 DIN2 

FM06 DIN2 
FM07 DIN2 

2206 

2107 2207 
FMO8 DINI 2108 FM08 DIN2 2208 

FM09 DINI 2109 FMO9 DIN2 2209 

FM10 DINI 2110 2210 
2111 2211 
2112 2212 

FMII DINI 
FM12 DIN1 
FM13 DINI 
FM14 DINI 

2113 2213 
2114 2214 

FM15 DINI 2115 22 : 5 
FM16 DIN1 2116 . 

FMTO DIN2 
FM11 DIN2 
FM12 DIN2 
FM13 DIN2 

FM14 DIN2 
FM15 DIN2 
FM16 DIN2 
FM17 DIN2 
FM18 DIN2 
FM19 DIN2 

FM20 DIN2 
FM21 DIN2 
FM22 DIN2 

2216 
FM17 DINI 2117 2217 

2118 2218 FM18 DINI 
FM19 DINI 
FM20 DINI 

2119 2219 
Z120 2220 
2121 2221 FM21 DINI 

FM22 DINI 2122 a 2222 
FM23 DINI z123 FM23 DIN2 - 2223 . . 
DM24 DINI = 2124 DM24 DIN2 . 2224 . . . . 

MEMORY 
FIG . 41 . 
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INHIBIT DRIVER INPUT SIGNALS ( Cont . ) : 

Stack # 3 : Stack # 4 : : . . 
FMOO DIN3 
FMOI DIN3 
FMO2 DIN3 
FM03 DIN3 

FMOO DIN4 
FM01 DIN4 

= 2300 
= 2301 

2302 

2303 
= 2304 

2400 
2401 
2402 
2403 

FMO2 DIN4 

FM04 DIN3 2404 
FMOS DIN3 · 2305 2405 

FM03 DIN4 
FM04 DIN4 
FM05 DIN4 
FM06 DIN4 
FM07 DIN4 
FMOS DIN4 

FM06 DIN3 = 2306 
- 2307 
= 2308 

FM07 DIN3 
FMO8 DIN 
FM09 DIN3 
FMIO DIN3 
FM11 DIN3 

2309 

= 2310 
FMOG DIN4 
FM10 DIN4 
FMII DIN4 

- 2406 
2407 

- 2408 
= 2409 

2410 
2411 

= 2412 
2413 
2414 
2415 

2311 
FM12 DIN3 = 2312 FM12 DIN4 
FM13 DIN3 2313 

2314 FM14 DIN3 
FMIS DIN3 
FM16 DIN3 

FM13 DIN4 
FM14 DIN4 
FM15 DIN4 
FM16 DIN4 

2315 
2316 2416 

FM17 DIN3 = 2317 . : FM17 DIN4 
FM18 DIN3 2318 

2417 
2418 

- 2419 
2420 

FM19 DIN3 - 2319 
FM20 DIN3 2320 

2321 

FM18 DIN4 
FM19 DIN4 

FM20 DIN4 
FM21 DIN 
FM22 . DINA 
FM23 DING 

DM24 DIN4 

FM21 DIN3 
FM22 DIN 
FM23 DIN3 

2421 
FM ? DIN3 2322 = 2422 

2323 2423 
DM24 DIN3 = 2324 2424 

MEMORY 
FIG . 42 : 



Feb . 6 , 1968 R . D . HUNTER ET AL . 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM . 

Filed April 14 , 1965 363 Sheets - Sheet 50 
DATA DRIVER INPUT SIGNALS : 

( W100 + W200 + W300 + W400 ) CSTR . . = WDOO . 
( W101 + W201 + W301 + W401 ) CSTR . . . . wp01 

( W102 + W202 + W302 + W402 ) CSTR WDO2 

( W103 + W203 + W303 + W403 ) CSTR • WDO3 

( W104 + W204 + W304 + W404 ) CSTR * WD04 

( W105 + W205 + W305 + W405 ) CSTR = WD05 

WDO6 ( W106 + W206 + W306 + W406 ) CSTR 
( W107 + W207 + W307 + W407 ) CSTR 
( W108 + W208 + W308 + W408 ) CSTR 

WDO7 

WD08 
( W109 + W209 + W309 + W409 ) CSTR = ' WD09 

( W110 + W210 + W310 + W410 ) CS TR WD10 

( Will + W211 + W311 + W411 ) CSTR WD11 
( W112 + W212 + W312 + W412 ) CSTR - WD12 

( W113 + W213 + W313 + W413 ) CSTR = WD13 

( W114 + W214 + W314 + W414 ) CSTR WD14 

WD15 ( W115 + W215 + W315 + W415 ) CSTR 

( W116 + W216 + W316 + W416 ) CSIR 
( W117 + W217 + W317 + W417 ) CSTR 

WD 16 

= WD17 

( W118 + W218 + W318 + W418 ) CSTR WD18 

( W119 + W219 + W319 + W419 ) CSTR WD19 

( W120 + W220 + W320 + W420 ) CSTR WD20 . . 

( W121 + W221 + W321 + W421 ) CSTR = WD21 
( W122 + W222 + W322 + W422 ) CSTR WD22 

( W123 + W223 + W323 + W423 ) CSTR = WD23 

( W124 + W224 + W324 + W424 ) CSTR WD24 

MEMORY 
FIG . 43 



Feb . 6 , 1968 R . D . HUNTER ET AL . . . 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 51 

FA14 . = FE14 QEAX FA14 

FA14 = DCLA R OR IT , 

FA13 = FE13 QEAX FA13 

A13 
FA13 = DCLA FA13 

FA12 = FE12 QEAX SHFAL2 H FA12 

A12 . . 

FA12 - DCLA - R ok FA12 

FAll = FE11 QEAX ? B FALL 
n All 11 Fall = DCLA DCIA 

PROGRAM PROCESSOR 
FIG . 44 . 



Feb . 6 , 1968 R . D . HUNTER ETAL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet : 2 : : . . 

. . FA10 = FEIO QÉAX . . its F FALO : 
120 

FA10 = DCLA . = DCLA R 06 FA10 

FA09 - FE09 QEAX S . A FA09 

. . . A09 109 
FA09 - DCLA 

FA08 - FE08 QEAX FA08 

A08 08 

. . FA08 = DCLA - la on FA08 

FA07 = FE07 QEAX S FA07 

A07 
FA07 - DCLA FA07 . R : 04 FA07 

PROGRAM PROCESSOR 
FIG . 45 . 



Feb . 6 , 1968 R . D . HUNTER ETAL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet : 3 

FA06 - FE06 QEAX s E FA06 

A06 
FA06 = DCLA R 

FA05 - FE05 QEAX 
. 

. 

A05 
FAOS - DCLA O PA05 . 

FA04 - FE04 QEAX s B FA04 
: : A04 

FA04 = DCLA - 05 - FA04 

FAO3 = FE03 QEAX SHFA03 
A03 

FA03 - DCLA FA03 . 

PROGRAM PROCESSOR 
FIG . 46 . 



Feb . 6 , 1968 R . D . HUNTER ET AL 3 , 368 , 205 
. : . CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 34 

FAQ2 = FEO2 QEAX Hs B FA02 
A02 

FAO2 = DCLA R O FAO2 

FPL2 = ( FIRI DILX + DDLX DD 10 ) QTCK 
+ DEAP FE01 H FPL2 . 

: : . PL2 
FPL2 = ( FIRI DILX + DDLX FD10 ) QTCK 

+ DEAP FE01 . . - FPL2 

- 

FPL1 = FIRO DILX QTCK + DEAP FEOO + DDLX DD09 

. PLI : 
FPLI - FIRO DILX QTCK + DEAP FE00 + DDLX FD09 FPLI 

PROGRAM PROCESSOR 
FIG . 47 . 



Feb . 6 , 1968 6 , 1968 R . D . HUNTER ETAL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM . . 

Filed April 14 , 1965 363 Sheets - Sheet 55 

FD14 = ( FD13 ) DSDT FD14 + QSDX MS14 45 K FD14 
: | 014 | 

FD14 = ( FD13 ) DSDT FD14 + QSDX MS 14 FR 01 FD14 

FD13 = ( FD12 ) . DSDT FD13 + QSDX MS13 I FD13 

| 013 
FD13 = ( FD12 ) DSDT FD13 ' + QSDX MS13 . HR 06FD13 

FU FD12 = ( FD11 ) DSDT FD12 + QSDX FDI2 15 
012 

FD12 = ( FD11 ) DSDT FD12 + QSDX MS12 R 0 FD12 . . 

F011 = ( FD10 ) DSDT FD11 + QSDX MS11 

. . . 
45 . 7 

D11 
R o 

FDI1 
: 

+ FD11 FD11 = ( FD10 ) DSDT FD11 + QSDX MS12 

PROGRAM PROCESSOR 
FIG . 48 . 



Feb . 6 , 1968 R . D . HUNTER ETAL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 56 

FD10 = ( FD09 ) DSDT FD10 + QSDX MS 10 s it FDLO 
010 

FD10 = ( FD09 ) DSDT FD10 + QSDX MS 10 R 05 - FDIO FD10 

FD09 = ( FD08 ) DSDT FD09 + QSDX MSO9 6 FDOS 

DO9 
FDO9 = ( FD08 ) DSDT FD09 + QSDX MS09 . . - FD09 

FD08 = ( FD07 ) DSDT FDO8 + QSDX MS08 S FDOS FDOS 

DOS 
FDOS = ( FD07 ) DSDT FD08 + QSDX MSO8 - FDO8 

. . . FD07 = ( FD06 ) DSDT FDO7 + QSDX MSO7 07 S : FDO7 . . 

DO7 

FD07 = ( FD06 ) DSDT FDO7 + QSDX MS07 . FDOT R 

PROGRAM PROCESSOR 
FIG . 49 . 



Feb . 6 , 1968 R . D . HUNTER ETAL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 67 

FD06 = ( FDO5 ) DSDT FD06 + QSDX MS06 . FD06 4 

FD06 = ( FD05 ) DSDT FDO6 + QSDX MS06 FDOG 

FDO5 = ( FD04 ) DSDT FD05 + QSDX MS05 FDOS 
DOS 

FD05 = ( FD04 ) DSDT FDOS + QSDX MS05 FD05 

FD04 - ( FD03 ) DSDT FD04 + QSDX MS04 E FD04 

1 004 

- FD04 = ( FD03 ) DSDT FDO4 + QSDX MS04 R 01 FD04 

· FD03 = ( FDO2 ) DSDT FDO3 + QSDX MS03 FD03 

D03 

FDO3 = ( FDO2 ) DSDT FDO3 + QSDX MS03 ROEFDO3 

PROGRAM PROCESSOR 
FIG50 . 



Feb . 6 , 1968 R . D . HUNTER ET AL . . 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 18 

FDO2 = ( FDO1 ) DSDT FDO2 + QSDX MSO2 ds R FDO2 
DO2 

FDO2 = ( FD01 ) DSDT FDO2 + QSDX MSO2 . 0 FDO2 

FDO1 = ( FDO0 ) , DSDT FDO1 + QSDX MS01 S it FDO1 

D01 T . 

FD01 = ( FDO0 ) DSDT FDO1 + QSDX MSOL . R of FDOT . . 
. 

FDOO - ( DDCD ) DSDT FDOO + QSDX MSOO Is it FDOO : 
DOO 

- 

FDOO = ( DDCD ) DSDT FDOO + QSDX MSOO H 0 FDOO 

PROGRAM PROCESSOR 
FIG . 51 . 



Feb . 6 , 1968 R . D . HUNTER ETAL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 . 1965 363 Sheets - Sheet 59 

FE23 = DS73 . QSEX + FE23 QCER + FEO8 QEEX FE23 . 

E23 . 
FE23 = QSHE + DS73 QSEX + FE23 QCER + FE08 QEEX 

FE22 = FE23 QSHE + DS72 QSEX + FE22 QCER 
+ FE07 QEEX 

- S FE22 

E22 : : : : 

. . FE22 - FE23 QSHE + DS 72 QSEX + FE22 QCER 
+ FE07 QEEX 

R SRO 2 : 01FE22 

FE21 = FE22 QSHE + MS71 QSEX + FEZI QCER 
+ FE06 QEEX HsR FE21 

E21 
FE21 - FE22 QSHE + MS 71 QSEX + FE21 QCER 

* FE06 QEEX R01FE21 

FE20 = FE21 QSHE + MS 70 QSEX + FE2O QCER 
+ FE05 QEEX 15 FE2O . . 

| E20 
HR 06 

: 
FE20 FE20 OCER · FE20 - FE21 QSHE + MS 70 QSEX 

+ FE05 QEEX 

PROGRAM PROCESSOR 
FIG . 52 



Feb . 6 , 1968 R . D . HUNTER ETAL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 * 363 Sheets - Sheet 60 

s 1 FE19 FE19 - FE20 QSHE + MS69 QSEX + . FE19 QCER 
+ FE04 QEEX 

E19 

FE19 = FE20 QSHE + MS69 QSEX + . FE19 QCER 
+ FE04 QEEX 

0 F219 

. 1 F FE18 FE18 = FE19 QSHE + MS18 QSEX + FE18 QCER 
+ FE03 QEEX 

E18 

FE18 - FE19 QSHE + MS18 QSEX + FE18 QCER 
+ FE03 QEEX QSEX + FE18 QCER to of N 

FE17 . = FE18 QSHE + DS67 QSEX + FE17 QCER 
+ FE02 QEEX 

S FE17 

E17 

FE17 - FE18 QSHE + DS67 QSEX + FE17 QCER 
+ FE02 QEEX 

FE17 

FE16 = FE17 QSHE + DS66 QSEX + FE16 QCER 
+ FE01 QEEX 

S . FE16 

E16 . . : E16 
FE16 - FE17 QSHE + DS66 QSEX + FE16 QCER 

+ FE01 QEEX 

PROGRAM PRO 
FIG . 53 



Feb . 6 , 1968 R . D . HUNTER ETAL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 61 

s FE15 FE15 = FE16 QSHE + MS65 QSEX + FE15 QCER 
+ FE0O QEEX 

. 
E15 

RO 7715 FE15 = FE16 QSHE + MS65 QSEX + FE15 QCER 
+ FE00 QEEX 

FE14 = FE15 QSHE + MS64 QSEX + FE14 QCER 
+ FA14 DAEX 

FE14 

FE14 FE14 - FE15 QSHE + MS64 QSEX + FE14 QCER : 
+ FA14 DAEX 

. 

FE13 = FE14 QSHE + MS63 QSEX + FE13 QCER 
+ FA13 DAEX 

E FE13 

· E13 

R FE13 = FE14 QSHE + MS63 QSEX + FE13 QCER 
+ FA13 DAEX . 

FE13 

FE12 = FE13 QSHE + MS12 QSEX + FE12 QCER 
+ FA12 DAEX 

1H FE12 

. : E12 
FE12 = FE13 QSHE + MS12 QSEX + FE12 QCER EX + FE12 QCER 

+ FA12 DAEX R FE12 

PROGRAM PROCESSOR 
FIG . 54 . 



Feb . 6 , 1968 : R . D . HUNTER ETAL : 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 62 

FE11 FE11 - FE12 QSHE + DS61 QSEX + FE11 QCER 
+ FA11 DAEX 

Elli 
FE11 - FE12 QSHE + DS61 QSEX + FE11 QCER 

+ FA11 DAEX 01 FE11 

- FE10 = FE11 QSHE + DS60 QSEX + FE10 QCER 
+ FA10 DAEX 

A Felo : 

FE10 FE10 = FE11 QSHE + DS60 QSEX + FE10 QCER 
+ FA10 DAEX 

FE09 - FE10 QSHE + MS59 QSEX + FE09 QCER 
+ FA09 DAEX 

FE09 

E09 

FE09 FE09 - FE10 QSHE + MS59 QSEX 4 FE09 QCER 
+ FA09 DAEX 

FE08 = FE09 QSHE + MS58 QSEX + FE08 QCER 
+ FA08 DAEX 

: s E FE08 
TE08 E08 

FE08 = FE09 QSHE + MS58 QSEX + FE08 QCER 
+ FA08 DAEX - R 01 FE08 

PROGRAM PROCESSOR 
FIG . 55 . 



Feb . 6 , 1968 R . D . HUNTER ET AL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 63 

FE07 - FE08 QSHE + MS 57 QSEX + FE07 QCER 
+ FA07 DAEX As FE07 

| E07 . E07 7 1 
FE07 - FE08 QSHE + MS57 QSEX + FE07 QCER 

+ FA07 DAEX 
R O FE07 

. 

. 

NA FE06 - FE07 QSHE + MS06 QSEX + FE06 QCER 
+ FA06 DAEX 

E061 
FE06 = FE07 QSHE + MS06 QSEX + FE06 QCER 

+ FA06 DAEX FE06 

- 

S IS FE05 FE05 - FE06 QSHE + DS55 QSEX + FE05 QCER 
+ ( DWII FTL3 DMVL FMPL DBAC FLSN 
+ FAOS DAEX ) E05 EOS 

FE05 - FE06 QSHE + DS5S QSEX + FE05 QCER 
+ ( DRES + FA05 DAEX ) of FEOS 

FE04 - FE05 QSHE + DS54 QSEX + FE04 QCER 
+ FA04 DAEX 

SIRFE04 

E04 

FE04 - FE05 QSHE + DS54 OSEX + FE04 QCER 
+ ( DRES + FA04 DAEX ) R 01FE04 

PROGRAM PROCESSOR 
FIG . 56 . 



Feb . 6 , 1968 . R . D . HUNTER ET AL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 64 

FE03 = FE04 QSHE + MS53 QSEX + FE03 QCER 
+ FA03 DAEX 

S E FE03 
E03 1 : 

FE03 FE03 - FE04 QSHE + MS53 QSEX + FE03 QCER 
+ FA03 DAEX 

FE02 - FE03 . QSHE + MS52 QSEX + FEOZ QCER 
. . + FAO2 DAEX 

SIE FE02 

E02 

FE02 - FE03 QSHE + MS52 QSEX + FE02 QCER 
+ FA02 DAEX OH FEO2 

1 

FE01 = FE02 QSHE + MSSI QSEX + FE01 QCER 
. + FPL2 DAEX 

FE01 

: E01 201 

FE01 - FE02 QSHE + MS51 QSEX + FE01 QCER 
+ FPL2 DAEX 

- FE01 

FE00 - FE01 QSHE + MSOO QSEX + FE0O QCER 
+ FPLI DAEX s ik FECO 

16 E00 

FE00 - FE01 OSHE + MSOO QSEX + FEQO QCER 
+ FPLI DAEX 01 FECO TR 

PROGRAM PROCESSOR 
FIG . 57 



Feb . 6 , 1968 R . D . HUNTER ET AL 3 , 368 , 205 
. CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 65 . 

FM23 = ' WD23 + D573 QSMC + DLSS QSHM + DGMM DIO5 s H FM23 

M23 
FM23 = DCMO + DS73 QSMC + DLSR QSHM FM23 

FM22 = WD22 + DS72 QSMC + FM23 QSHM + DGMM DI04 s FM22 

- M22 M22 
FM22 = DCMO + DS72 QSMC + FM23 QSHM R OFFM22 

FM21 = WD21 + MS 71 QSMC + FM22 QSHM 
+ DGMM ( DSSC FICW FPIT FPAD + DI03 ) 

S FM21 

1 . M21 

FM21 - DCMO + MS71 QSMC + FM22 QSHM 06 FM21 FM21 

FM20 = WD20 + MS 70 QSMC + FM21 QSHM 
+ DGMM ( DSSC FPEF + DIO2 ) 

FM20 

M20 

FM20 = DCMO + MS70 QSMC + FM21 QSHM 01 FM20 

PROGRAM PROCESSOR 
FIG . 58 . 



Feb . 6 , 1968 R . D . HUNTER ET AL ; 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 60 

Hs FM19 = WD19 + MS69 QSMC + FM20 QSHM . 
+ DGMM ( DSSC FMPI FPIT FPAD + DI01 ) 

B FM19 
. M19 

FM19 - DCMO + MS69 QSMC + FM20 QSHM FM19 

FM18 = WD18 + MS 18 QSMC + FM19 QSHM + DGMM DI0O FM18 

M18 

FM18 - DCMO + MS18 SMC + FM19 QSHM , . . . 0 e FM18 

FM17 = WD17 + D567 QSMC + FM18 QSHM + DGMM DI15 s FM17 

M17 Li 
FM17 - DCMl + DS67 QSMC + FM18 QSHM . CO H FM17 

FM16 = WD16 + DS66 QSMC + FM17 QSHM + DGMM DI14 S TE FM16 

FM16 = DCM1 + D566 QSMC + FM17 QSHM R01FM16 

PROGRAM PROCESSOR 
FIG . 59 . 



Feb . 6 , 1968 R . D . HUNTER ET AL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 67 

FM15 = . WD15 + MS65 QSMC + FM16 QSHM + DGMM DI 13 - FM15 

| M15 
FM15 = DCMl + MS65 QSMC + FM16 QSHM R . FML5 

FM14 - WD14 + MS64 QSMB + FM15 QSHM + DGMM D112 - - . FM14 

M14 1 
FM14 = DCMl + MS64 QSMB + FM15 QSHM FM14 

FM13 = WD13 + MS63 QSMB + FM14 QSHM + DGMM DI11 _ s . it FM13 
M3 M13 

FM13 = DCML + MS63 QSMB + FM14 QSHM R of FM13 FM13 

FM12 = WD 12 + MS12 QSMB + FM13 QSHM + DGMM DI10 FM12 

M12 

FM12 = DCMI + MS12 QSMB + FM13 QSHM FMIZ 

PROGRAM PROCESSOR 
FIG . 60 . 



Feb . 6 , 1968 R . D . HUNTER ETAL : : 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 6a 

FM11 = WD11 + DS61 QSMB + FM12 QSHM + DGMM DI25 — si RFM11 
M11 

FMII = DCM2 + DS61 QSMB + FM12 QSHM : - R O FM11 

FM10 = WD10 + DS60 QSMB + FMII QSHM + DGMM DI24 FM10 

M10 
FM1Õ = DCM2 + D560 QSMB + FM11 QSHM FMIO 

FM09 = WD09 + MS59 QSMB . + FMIO QSHM + DGMM DI23 . FM09 

M09 

FM09 = DCM2 + MS59 QSMB + FMLO QSHM 01FM09 

FM08 - WD08 + MS58 QSMB + FM09 QSHM + DGMM DI22 FM08 

MO8 

FMOS = DCM2 + MS58 QSMB + FM09 QSHM OFFMOE 

PROGRAM PROCESSOR 
FIG . 61 . 



Feb . 6 , 1968 R . D . HUNTER ETAL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 69 

FM07 = WD07 + MS57 QSMB + FMOS QSHM + DGMM DI21 — * s FMO7 

| MO7 : 
FM07 = DCM2 + MS57 QSMB + FM08 QSHM HR . 01FM07 FMO7 . 

FM06 = WD06 + MS06 QSMB + FMO7 QSHM + DGMM DI20 Hs F FM06 : 
M06 

FM06 = DCM2 + MS06 QSMB + FM07 QSHM HR 01FMO6 

FM05 = WD05 + DS55 QSMA + FM06 QSHM 
+ DGMM ( DSSC FTVO + D135 ) i B FMOS 

M05 
FM05 - DCM3 + DS55 QSMA + FM06 QSHM 06 FMOS 

FM04 = WD04 + DS54 QSMA + FMOS QSHM 
+ DGMM ( DSSC FFVO + D134 ) 

FM04 

M04 

FMO4 = DCM3 + DS54 QSMA + FM05 QSHM R . FM04 

PROGRAM PROCESSOR 
FIG . 62 . 



Feb . 6 , 1968 R . D . HUNTER ETAL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet no 

FMO3 = WDO3 + M553 QSMA + FM04 QSHM 
+ DGMM ( DGEN DWO3 FBSY + DSSC FMPL 
+ DI33 ) . . . 

Hs H FM03 
| M031 : 
R 05 FMO 
M03 

FMO3 = DCM3 + MS53 QSMA + FM04 QSHM 

FMO2 = WDO2 + MS52 QSMA + FM03 QSHM + DGMM DI32 S FMO2 

MO2 

FMO2 = DCM3 + MS52 QSMA + FM03 QSHM HR . 05FMO2 

FM01 = . WD01 + MS51 QSMA + FMO2 QSHM 
+ DGMM ( DSSC FGRE + DI31 ) s FM02 it 

M01 M01 - 

FM01 - DCM3 + MS51 QSMA + FMO2 QSHM FMOI 

I FMOO FMOO = WDOO + MSOO QSMA + FM01 QSHM 
+ DGMM ( DSSC FLES + DI30 + DPAN 
+ DNBS DGEN ) 

MOO : : 

700 = DCM3 + MSOO QSMA + FMOI QSHM R01FMOO 

PROGRAM PROCESSOR 
FIG . 63 . 



: Feb . 6 , 1968 R . D . HUNTER ETAL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 7 ) . 

FP14 = ( FP13 ) DSPT FP14 + QSPX MS64 s in FP14 

P14 

FP14 = ( FP13 ) DSPT FP14 + QSPX MS64 E FP14 

FP13 . = ( FP12 ) DSPT FP13 + QSPX MS63 SIE FP13 

| PI3 P3 

FP13 = ( FP12 ) DSPT FP13 + QSPX MS63 FPI SEL 13 

FP12 = ( FP11 ) DSPT FP12 + QSPX MS12 FP12 
' 

FP12 = ( FP11 ) DSPT FP12 + QSPX MS12 : 01 FP12 . . 

FP11 - ( FP10 ) DSPT FP11 + QSPX MS11 
| P11 

FP11 = ( FP10 ) DSPT FP11 + QSPX MS11 : O FP11 

PROGRAM PROCESSOR 
FIG . 64 



: Feb . 6 , 1968 : R . D . HUNTER ET AL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 72 

FP10 = ( FP09 ) DSPT FP10 + QSPX MS10 FP10 

| PIOL . 
FP10 = ( FP09 ) DSPT FP10 + QSPX MS 10 R 04 FP10 

FP09 = ( FP08 ) DSPT FP09 + QSPX MS59 S . FP09 : 
. . P09 

FP09 = ( FP08 ) DSPT FP09 + QSPX MS59 R = FP09 

FP08 = ( FP07 ) DSPT FP08 + QSPX MS58 FP08 

P08 

FP08 = ( FPO7 ) DSPT FP08 + QSPX M558 R : 0 F FP08 

STEFPO7 FP07 = ( FP06 ) DSPT FP07 + QSPX MS57 NPO 

| PO7 

FP07 = ( FP06 ) DSPT FP07 + QSPX MS57 R 01 FP07 

PROGRAM PROCESSOR 
FIG . 65 . 



Feb . 6 , 1968 R . D . HUNTER ETAL : 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 73 

FP06 = ( FPOS ) DSPT FP06 + QSPX MS06 ds of FP06 FP06 . 
P06 | 

FP06 = ( FP05 ) DSPT FP06 + QSPX MS06 R0FP06 

FPO5 = ( FP04 ) DSPT FP05 + QSPX MS05 it FP05 
1 . POS POS 

FPOS = ( FP04 ) DSPT FPO5 + QSPX MSO5 04 FPOS FPOS . . 

FP04 = ( FP03 ) DSPT FPO4 + QSPX MS04 1D FP04 

P04 

FP04 = ( FP03 ) DSPT FP04 + QSPX MS04 H FP04 

FPO3 = ( FPO2 ) DSPT FPO3 + QSPX MS53 S FP03 

1 . PO3 

FPO3 = ( FPO2 ) DSPT FPO3 + QSPX MS53 R 01 FP03 

PROGRAM PROCESSOR 
FIG . 66 . 



Feb . 6 , 1968 · R . D . HUNTER ETAL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet ? 4 . 

FPO2 = ( FPOI ) DSPT FPO2 + QSPX MS52 stFPO2 
PO2 

FPO2 = ( FPOL ) DSPT FPO2 + QSPX MS52 OHFP02 

FP01 = ( FPOO ) DSPT FP01 + QSPX MS51 s H FPO1 
| P01 

FPO1 = ( FPOO ) DSPT FPO1 + QSPX MS51 A OFFPOL 

FPOO = ( DPCU ) DSPT FPOO + QSPX MSOO s F FPOO 
POO 

FP00 = ( DPCU ) DSPT FP?O + QSPX MSOO R ! FPOO 

FWRS FWRS = DKIT ( DW11 FILO + DW12 FTLO + DW12 FTL3 ) 
QTCK 

WRS 

FWRS = QTRK 04 FWRS 

PROGRAM PROCESSOR 
FIG . 67 . 



Feb . 6 , 1968 . R . D . HUNTER ETAL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 75 

FQO3 = FN03 DWTS DWTO FQ03 2 . 

FQO3 = DcLQ + FN03 DWT2 FNOS DWT9 : . . FQ03 

. FQO2 = FNO2 DWT9 + DAOX FSRI F200 F001 FQO2 
• QTCK + FM17 DMQX 

E FQ02 

FQO2 = DCLQ + FNOZ DWT9 + DAOX FSRI FQ00 FQO2 
• QTCK 

- YR , O FQO2 

FQ01 F201 = FNO1 DWT9 + DAOX FSRI FQ00 F001 FQ 
· QTCK + FM16 DMQX 

. 

201 . 
. . . . . . . . 

FQ01 = DCLQ + FN01 DWT9 + DAOX FSRI FQ00 F001 
• QTCK R FQ01 

F200 = FNOO DWT9 + DAOX FSRI FQOO QTCK 
+ FM15 DMQX 

FQ00 

200 

FQ00 = DCLQ + FNOO DWT9 + DAOX FSRI FQ00 QTCK — MR05 FQ00 

. PROGRAM PROCESSOR 
FIG . 68 . 
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FIR5 = QMIX FM23 s . FIRS 
IRS 

FIRS = QMIX FM23 06 FIRS 

FIR4 = QMIX FM22 FIR4 

IR4 

FIR4 = QMIX FM22 OF 

FIR3 - QMIX FM21 45 FIR3 
IR3 

FIR3 = QMIX FM21 R 0 FIR3 

FIR2 = QMIX FM20 FIR 45 TH 
1R2 

FIR2 = QMIX FM20 

PROGRAM PROCESSOR 
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CAN 

FIR1 = QMIX FM19 As it FIRI 
: IR1 

FIRI = QMIX FM19 - R 01 > FIRI 

FIRO = QMIX FM18 FIRO 15 
IRO 

FIRO 
: 

FIRO - QMIX FM18 HA 06FIRO 

Hs FAC2 FAC2 . FAC2 = QTCO FACZ DSGO DDBO _ ( DACI ( DACU 
+ DBYD DTPO ) + DAC1 ( DACD + DBYU DTPO ) 
+ DBUD ) + QTC2 FAC2 DSGO DDBO 
• ( DACI DCAU + DACI DCAD ) 

OL FAC2 FAC2 - QTCO DAC2 ( DWOO + DBUD + DAUQ 
+ DTPO DADU ) + QTC2 DAC2 ( DTPO DAUD 
+ DCAU DQDO DACI + DCAD DQDO DACI ) 

FACI . FACI = QTCO DACI DSGO ( DACU DTAT + DACD DTAF 
+ DBYU DTPO FAC2 + DBYD DTPO FAC2 ) 
+ QTC2 DACI DSGO ( DCAD DTAF 
+ DCAU DTAT ) 

7s 
| Aci 

1 
. 

FACI – GTCO DACI DADU + GTG2 DACI DAUD FACI - QTCO DACI DADU + QTC2 DAC1 DAUD HR 0 FACI 

PROGRAM PROCESSOR 
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FCC4 = DS54 OSCX + FN04 QNCX 
+ FCC4 DCTV DCAB QICK DCCU 

s H FCC 
| CC4 
IR FCC4 = DCLC + D554 QSCX + FN04 QNCX 

+ FCC4 DCTV DCAB QTCK DCCU 0 FCC 

FCC3 = MS53 QSCX + FNQ3 QNCX 
+ DCCU FCC3 FCC2 DCAB QTCK S i K FCC3 

CC3 
FCC3 = DCLC + MS53 QSCX + FNO3 QNCX 

+ DCCU DCTV DCAB QTCK 
Rok FCC3 

FCC2 FCC2 = MS52 QSCX + FNO2 QNCX 
+ DCCU FCC2 DCAB QTCK 

CC2 
FCC2 FCC2 = DCLC + MS52 QSCX + FNOZ QNCX 

+ DCCU FCC2 DCAB QTCK 

FCC1 = DCL4 QSCX + FNO1 QNCX 
+ DCCU FCC1 . FCCO QTCK + DW15 FTL1 DDVL FCC 

cc1 

FCCI = DCLC + DCL4 QSCX + FNOI QNCX 
+ DCCU DCAB QTCK . 01 FCC1 

PROGRAM PROCESSOR 
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CCO FCCO = DS50 QSCX + FNOO QNCX + DCCU FCCO QTCK 
+ DW15 FTLI DDVL 

| CCO 
FCCO = DCLC + DS50 QSCX + FNOO QNCX 

+ . DCCU FCCO QTCK 

FCL2 = DVRF DW01 FTL3 FM21 + DW14 FTL2 DVRB S FCL2 

CL2 

FCL2 = DVRF DW01 FM21 FTL3 + DWT1 
+ DW14 FTL2 DVRB 

FCL1 - FXSI FXS2 DWO1 FTL3 DNWX 
+ DW14 FTL2 DVRA FCLL 

FCLI - FXS1 FXS2 DW01 DNWX FTL3 + DWT1 
+ DW14 FTL2 DVRA - R FCLI 

PROGRAM PROCESSOR 
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s FN04 FN04 - DW14 FTLI DODO DAAC + FCC4 QCNX 
+ QNCD DWO2 FN04 DNMF DNTS 
+ DW11 DAOX FTL3 

N04 - 

FNO4 FN04 = ( DNS4 + DNS2 + DNS8 + DNSO ) + FCC4 QCNX 
+ QNCD ( DNMF DNTS FN04 DWO2 
+ . FN04 DNTS DWDN + DWDB ) 

FNO3 . . FNO3 = ( DNS ? + DNS8 + DNSL ) + FCC3 QCNX 
+ FQ03 QONX + QNCD ( DNMF DNTS DWO2 
+ DNTS DWDN ) 

FNO3 FNO3 = ( DNS4 + DNS6 + DNSO ) + FCC3 . QCNX 
+ FQ03 QQNX + QNCD ( DNMF DNAT DWO2 
+ DNAT DWDN + DWDB ) 

- FNO2 = ( DNS4 + DNS2 ) + FCC2 _ QCNX + FQ02 _ QQNX 
+ QNCD ( DNMF FNO2 DWO2 + FNO2 DWDN ) 45 FNO2 FNOZ 

NO2 

YR , OH FNO2 FNO2 = ( DNS8 + DNS6 + DNSO + DNSL ) + FCC2 _ CCNX 
+ FQOZ QQNX + QNCD ( DNMF FNO2 DWO2 
+ FNO2 DWDN + DWNL ) 

FN01 = FCC1 QCNX + FQ01 QQNX _ + ONCD DWOZ DNMF 
+ DIMP DW14 FTL3 DAAC DDAC 

S H F N01 

N01 

FNO1 - DNRO + FCCI OCNX + FQ01 QONX 
+ QNCD ( FNOO FNO1 DWO2 + DWNL ) R 01 FNOI . 

PROGRAM PROCESSOR 
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- E F NOO FNOO = FCCO QCNX + FOOO QQNX + QNCD FNOO DWO2 
+ DW14 FTL3 DACI DIMP 

NOO 

FNOO FNOO = DNRO + FCCO QCNX + F000 . QONX 
+ QNCD ( FNOO DWO2 + DWNL ) 

FTB1 = DBCU QTCK FTBO FTB1 FTB1 

FTB1 = DBCU FMOD FTB1 ( TCK + QTCK DRBG 
+ QTCK DBCU FMOD FTBO FTB1 OK FTB1 

FTBO FTBO = DBCU FTBO FMOD QTCK 
+ DBCU FTBO FTB1 QTCK FTBO 

TBO TBO 
FTBO = DBCU QTCK FTBO + QTCK DRBG R 04 FTBO 

PROGRAM PROCESSOR 
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1 

FTL5 = QTLP FTL4 - s : K FTLS 
TL5 

FTL5 = QTLP FTL4 + DMLR 

FTL4 = QTLP FTL3 B FTL4 
TL4 

FTI FTLA = QTLP FTL3 + DMLR TL DMLR 0 FTL4 

FTL3 = QTLP FTL2 iH FTL3 : 

TL3 . 

FTL3 = QTLP FTL2 + DMLR HR 01FLT3 

FTL2 = QTLP FTLI + QTCO DVGD + DMLR 

TL2 . 
FTL2 = QTLP FTLI + QTC2 DVGC FTL ) R 1 * 

PROGRAM PROCESSOR 
FIG . 75 . 



Feb . 6 , 1968 : R . D . HUNTER ET AL 3 , 368 , 205 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 83 

FIZI = QTLP FILO 

| TL1 
FTLI = QTLP FTLO + DMLR 0 FTLI 

FTLO = QTLP FTL5 + QTC2 DVGC 

TLO . 

FTLO = QTLP FTL5 + QTCO DYGD + DMLR ROFILO 

E FSP2 FSP2 = FTL4 MJEO ( DGPP + DWO2 DLAO DIMP FSP2 ) 
• QTCK + ( DVRC + DVRD + DWO2 DSRD 
• DLFT FSPI FTL1 + DW11 DLFT DSRD 
• FSPI FTL4 ) QTCK SP2 SP2 

FSP2 = FTL3 ( DGPP + DW11 DLFT DSRD ) QTCK 
+ ( DVRE + DWT1 + DGE4 ) QTCK OFFSP2 

FSP1 = ( DVRC + DVRE ) . QTCK 
+ DW03 DLFT DSRD FTL4 MJEO QTCK sitFSP1 

SP1 
ISPL = ( DVRD + DWT1 ) QTCK 

+ DW03 DLFT DSRD FTL3 QTCK 

PROGRAM PROCESSOR 
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stFWR3 FWR3 = QTCO DINP ( DSW3 + DHXM + DVSP + DWSM ) 
+ QTC2 DINP ( DVSA + DVSK + DVSH ) 
+ FCSF FTL2 

| WR3 
FWR3 = OTCO ( DVSM + DVTE + DINP + DFDE + . DVTJ 

+ DRW3 ) + QTC2 ( DINP + DSRD DW15 ) R 05 FWR3 FWR3 

FWR2 = DSW2 DINP QTCO 
+ QTC2 DINP ( DVSC + DVSF + DVVW ) 

s H FWR2 FWR2 

WR2 1 : 
FWR2 FWR2 = QTCO ( DVSM + DVTE + DFDE + DVTJ + DINP 

+ DRW2 ' ) + QTC2 ( DVSK + DINP + DW06 ) 
+ FCSF FTL2 

FWRI . FWRI - QTCO DINP ( DVSM + DSWI + DHXM + DVSP ) - 
+ QTC2 DINP ( DVSH + DW04 ( DVSB + DMOV 
+ DMVL + DASF FCOR ) ] + FCSF FTL2 

WRI 

EIURI = D W DWO FWRI FWR1 = ( DVTA + DVTB + DRW1 + DINP + DVTJ ) QTCO 
+ QTC2 ( DW06 + DVSF + DVZG + DINP 
+ DWO2 DSRD . DNEZ ) 

S FWRO FWRO = ( DWO8 + DSWO + DFDE + DDNA + DVSM ) 
• DINP QTCO + ( DVTL + DW06 + DVSA 
+ DW04 ( DSAS + DVTM + DVLR + DVSB 
+ DMND ) ) DINP QTC2 WRO 

FWRO FWRO = ( DVTA + DW09 + DWO3 + DHXM + DVTB + DINP 
+ DRWO ) QTCO + QTC2 ( DVSC + DVSF + DINP 
+ DVSG ) + FCSF FTL2 

PROGRAM PROCESSOR 
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FAEC = ( DRO5 - DRRV + DROO ) FTLS s B FAEC 
| aec AEC 

FAEC = DIMR O FAEC 

FAIM - FMAI ( DWOO + FMAN ) + DIAM . . s FAIM 
AIM 

FAIM = DWOO FTL3 + DMLR HR OFFAIM 

FAOI = QTC2 DW04 DSRD 
+ QTCO DVJS FM19 FM18 FAOI FAOI 

FAOI = QTCO ( DW04 DSRD + DWOO + DWO1 DIMM ) DR 0 FAOI 

5 FARM = SACS TH FARM 
ARM : . . . 

FARM = DACS FMNX ROM FARM 

PROGRAM PROCESSOR 
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FCAY FCAY = ( DNAI + DW01 FTL3 DSBM DVCA + DMVF 
+ DWO5 FILI FCRE + DCID + DWT7 
+ DW06 FTL3 ( DASG DAAC + DDVL 
+ DMVL FCRE DMOV ) ) QTCK + DVMA QCER 

s it 
| C?Y | . 

FCAY FCAY = ( DWTI + DWTS + DWL3 + DWT3 + DMRC + DWT4 
+ DWO3 FTL5 ) . QTCK 

E FCOR FCOR = QTCK ( DW15 FTL3 DNEZ DCCZ FCOR DEDT 
+ DWO5 FTL5 FLSN DDCO DASG DLAO 
+ DWOO DDVL FTL4 ) + QTCK DVJK DSTZ : . 

COR 

FCOR FCOR = QTCK ( DW06 FTL3 DASG DLAO DSGO 
+ DW15 FTL3 DNEZ FCOR DEDT + DWT1 
* DW04 FTL3 ( DASG DSGO 
+ DDVL FAOI DAAC ) ] 

SI FCRE FCRE = ( DVEV + . DWO2 MC23 DMOV + DMDC ) QSEX 
- + [ DW04 DDCO DASG + DMDC 

+ DW15 ( DMEC DIGE MC23 + DSBM MC23 
+ DVLR DDCO ) ] QSMC CRE 

LS 

FCRE = ( DWT1 + DW06 FTL4 DMOV + DWTS 
+ DW05 FTL3 + FMOD FTB1 FTBO ) 

FCRE 

FCSF = DMLR FCSF 

CSF 11 FCSF = DMRC : + FSRE FCSF 

PROGRAM PROCESSOR 
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FCS3 = DW11 FTL4 DMVL DCAC FCS3 

CS3 . 

FCS3 = DWT3 + DMRC + DINP HR 0 FCS3 

FCS2 = DW06 FTL3 DMVL + DVLR DWO3 FTLI s it FCS2 

FCS2 - DWT9 + DMRC + DINP 
+ DDVL FTL3 ( DWO3 + DW06 ) OFFCS2 

FDCE FDCE = DWOS FILI ( DASG + DVLR ) . 
+ DW06 FTL3 ( DASG + DVLR + DMVL ) 
+ DWT9 + DW09 FTLI DCDA 

FDCE = DWT3 + DWTS + DWL3 + DWT4 . + DMRC 
+ DINP + DW03 DVLR FTL3 R 06FDCE FDCE 

FDCW = FLPM + SDMS FDCW 

| DCW 
FDCW = DDMS FLPM FMNX OHFDCW 

PROGRAM PROCESSOR 
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s it FDSX FDSX = DNAI + DWO2 FTL5 ( DMRM DBCL DIGB 
+ DBRZ FRNZ DLAO ) + DWO3 FTL3 
. ( DVLR DDAC FFVO + DMOV ) 
+ DW15 ' FTL3 DMOV 
+ DRO4 FTL4 DAMG FCOR DLAO DSGO | Dsx DSX 

FDSX = DWL4 + DWL1 + DWTS + DWT1 + DWO2 FTLI R O H FDSX + DMRC 

FEMA = SERS S IA FEMA 

EMA 

FEMA = SERS FMNX OK FEMA 

FESX = QTCK DSES 
+ QTCK ( DWT7 + DMVF + DESS + DMVD ) 

S FESX . : 

. Esx 
FESX FESX = QTCK ( DVTS + DWTI + DWLI + . DWTS + DMVE 

+ DVTY + DWL3 + DMRC + DWT4 + DWT3 
+ DVHZ + DWO3 FTL4 DESA ) 

FFVO FFVO = DWO4 FTL4 FCRE FLSN DASG DLAO 
+ DW07 DDVL DCE1 DSGP + ( FTVO + FE01 ) 
• FMOS DSCA FM04 + DVHF + DW15 FTLS 
• DVLR FNOO FNO1 DNAT + FCRE DASB DW15 
• FTL4 + DWO2 FTL4 DVLR DDAC DSE9 DSTZ 

FVO 

FFVO FFVO - DSCZ FM04 + DRCF + DMLR 
+ DDVL FMPL DW15 FTLI 

PROGRAM PROCESSOR 
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FGRE - DVMR + FMO1 DSCA S T FGRE 

FGRE - DVMC + DVMS + DSCZ FM01 + DTSB SGR 

FIOR = DWO3 FBSY DBYC FTL3 IR 

IOR 

FIOR = DRO3 FTL3 DDIB + DMLR OF FIOR 

FIRE = DW01 FTL3 DBRC DVCA + DMVF Hs B FIRE 
IRE 

FIRE = DVEV FTL5 FCRE + DMRC + DWT4 + DINP 
+ DWL1 + DIMR R . FIRE 

FLCP = QTCO DBL2 DIN 5 FLCP = ODBI . TNP FLCP 
LCP 

FLCP = QTCO ( DROO DBLZ + DINP ) R 0 FLCE 

PROGRAM PROCESSOR 
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FISP = QTCK s . K FISP 
ISP 

FISP = QTSP FISP + DICR R 

FRCK - QTRK S : H FRCK 

RCK 

- 

FRCK = QTLP ( FTLI + FTL5 ) + DICR - R O FRCK 

FLES = DVMS + DSCA FMOO + DTSB FMOO s FLES it 
LES 

FLES - DVMC + DVMR + DSCZ FMOO + DTSB FMOO - R O F LES 

FLSN = ( DWT1 + DWO5 FTLI DDVL ) QTCK Si BFLSN 

R OK FLSN FLSN = DVMA QCER + ( DW07 FTL2 FMPL FSIN DMRM 
+ DW07 FTL2 FMPL DMRM FSIN + FTL2 DW09 

. . . DCDA DAAC DVTR + DW04 FTL3 DSMG DSIM . 
+ DW11 FTL3 DSRD DSIG DSIL + DW07 FTL2 
• DDVL ) QTCK 

PROGRAM PROCESSOR 
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Is I t FMAN = FSTP DEIN DW10 QTCO 
+ ( FWJE + DMSE + DHSM + DIIP ) QTCK + DICR 

FMAN 

L . MAN . 

0 FMAN FMAN = FSTT FSSS FTL3 _ QTCK 
+ FSTE FSSS FTL3 QTCK 
+ FSSS FSIE FTL3 DW10 

FMEM = SMSW FNBY S FMEM 

MEM 

FMEM - DMVR + DMLR + DREM FMEM 

MNX FMNX = ( FDCW + FPRM + FEMA + FARM ) 
• FNBY FMXS DMLR 

MNX 

FMNX = ( DMLR + DREM ) + DRO1 DCHO QTCO R of - FMNX FMNX 

FMOD FMOD = ( DW07 FTL2 DNEZ DMVL 
+ DDVL FFVO FMPL DW07 FTL2 ) QTCK 

MOD 

R 0 FMOD FMOD - ( DMRC + DMVL DNE1 FTBO FTB1 
# DW07 DDVL FTBI FTBO DDAC DCEL FMOD 

. + DDVL FMPL FTBI FTBO ( DCAC DNEL 
' + DDAC DNEZ FCRE + DCAC DNEZ ) 1 QTCK + DINP 

PROGRAM PROCESSOR 
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FMPI = FPIM FPMI est FMPI 
MPIL 

FMPI = ( DMIR + DMLR ) A FMPI 

EMPL = DW15 DBRC FCRE FTL3 + DCID + DSCA FM03 - 
+ DMLR 

S B FMPL 
| MPL MP 1 . . . 

HR FMPL = DW07 FTLI DCAC DMVL _ + DSCZ FM03 
+ DWOZ DDVL FTB1 FTBO FMOD 
+ DWO2 DVLR FTL5 FFVO 

04 FMPL . 

FMRD FMRD FMRD - ( DWOO + DWOL + DWO2 + DWO3 + DW04 
+ DW05 + DW07 + DW08 + DCW9 + DW14 
+ DROO DVEQ ) FMRD FTLI 
+ DW10 FCSF FTL2 QTCK MRD 

FERI convey Desap ( pu2 + Pbka ) + DER - La Fame R . FMRD FMRD = ( DMBU + DMAI ) ( FTL2 + FSRE ) + DMLR 
+ DW10 FTL4 

FMRE = SMRS : H FMRE 
MRE : . . . 

R 04 FMRE FMRE - SMRS + FNBY FMRE 

PROGRAM PROCESSOR 
FIG85 . 



Feb . 6 , 1968 R . D . HUNTER ETAL 
CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 - 363 Sheets - Sheet 93 

FMRJ = FMRD DAMR FTLI QTCK - os B FMRJ 

MRJ | MRJ . 

FMRJ = DMLR + FTLI QTCK - FMRJ FMRJ 

FMSX = DSMS QTCK FMSX : 

MSX MSX 

FMSX = ( DMXR + . DVTY + DR13 FTLS + DWT6 
+ ?WT5 + DML5 + DML3 + DRC 
to DWOO FTL5 + DWTS + DWT4 ) QTCK 

R 0 FMX 

SHFMUJ V FMUJ = WD24 FMUJ 
- 

MUJ 

FMUJ - DCM4 + DGEP QTCK FTL2 p . 06 FMUT 

SHFMWR FMWR = ( DWOO + DWOL ( DIG4 DGCP + DVCA ) + DWO2 - 
+ DWO3 + DW04 + DW05 DAAE + DW07 DDVL 
+ DW08 + DCW9 + DW15 + DROS + DRO4 ) 
• QTCK FTL2 + ( DVEQ DRO1 FRVO FTL4 
+ DRO3 FRVO FTL4 + DRO2 FTL3 ) QTCK 

+ DWOS I DWO4 + " + DVCA ) + 
MWR 

WARN FMWR - DWEN DMBU ( FSRE + FTLO ) + DMLR 
+ QTCK FMWR FMAI + QTCK DWEN DMBU FMWR 

O FMWR 
. 

PROGRAM PROCESSOR 
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FMXS = FMNX FMXS . 

MXS 

FMXS = FDCW FPRM FEMA FARM + DMLR FMXS 

FNBY = DBRB FSTT FSTE DWLO + FSRE FNBY 

NBY 

FNBY = FSTT + FSTE FNBY 

FNXF - DWOO FTL5 DNWX DIG3 + ( DVJQ + DVJV ) QTCO - s : The FNXF 

NXF 
_ 

FNXF = DWOO FTLI + QTCO DW10 O FNXF 

. 

1 . 

FPEF = DIAM + FMAI DROO FPEF 

PEF 

FPEF = DRCF + DMLR + SPES FPEF 

PROGRAM PROCESSOR 
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Liit FPIA FPIA FPIA = ( DEIO DEII DEI2 DEI3 DPDC + DINP 
+ FAIM DROS DDIB ) FPSA FPIT QTCO 
+ DINP FPSA FPIT QTC2 

1 . PIA 

FPIA = FCSF QTC2 + ( DW01 ( FXS1 + FXS2 + DIMM ) 
+ DWO3 + DW15 ) FPIA DINP DIPR QTCO 

- R O FPIA 

FPIM = SPIS s R FPIM 

PIM 

FPIM = SPIS 2 01 FPIM 

FPIT = DPSU + DSCA FMO2 . FPIT 

PIT 
FPIT - DMLR + DSCZ FMOZ + SPIR FNBY A 06FPIT 

FPMI = FPIM FTLO S FPMI 
PMI 

FPMI = FPIM FTL3 . . . . FR0 FPMI 

PROGRAM PROCESSOR 
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FPRI - DW01 FPAD FPIA I FPRI 

PRI 

FPRI = DGEN DWO3 FTL5 OF FPRI FPRI 

FPRM = FLPM + SPMS St FPRM 

PRM 

FPRM - DPMS FLPM FMNX FPRM R0FPRM 

FPSA = DPSU s T FPSA 
PSA 

FPSA DMLR + FPIT FTL5 DBCL DIGA 
• ( DWOO DAMS + DW01 DXIM ) 

R FPSA 

SHFPSX FPSX = { DWL4 + DMRC + DVHW + DVHF 
+ FILS DWO3 DVLR FFVO 
+ DW06 DMOV FCRE FTL5 + DWOO FTL5 
• ( DNWX + DIG5 + DBCB 
+ DAMS ( DLAL + DBCT ) ] + DW06 DSH 
• QTCK 

FPSX = ( DWT1 + DWTS + DWT4 ) QTCK 

PSX 
OKFPSX 

PROGRAM PROCESSOR 
FIG . 89 . 



Feb . 6 , 1968 R . D . HUNTER ETAL 3 , 368 , 205 
: : CONTROL APPARATUS IN A DATA PROCESSING SYSTEM 

Filed April 14 , 1965 363 Sheets - Sheet 97 . . 

s i FRNZ FRNZ - QTCK DW14 FCOR DQES FCLI FSRI 
+ ( DWO5 FTL5 + DWO2 FTL3 DBRZ ) 
• DSE4 QTCK 

RNZ 

FRNZ = QTCK DWOO OFFRNZ 

s H FSIN : . 
SIN 

FSIN - ( DW05 FTL2 DADC DAAC DMRM + DDVL DCAC 
• DMRM . DWO7 FTL3 FSIN + DWO5 FTL2 DSDG 
• DAAC DMRM + DW09 FTL2 DCDA DMRM DAAC ) 
• QTCK + ( DW11 DMVL DDAC + DVLR DCAC DWO2 
+ DSMG DSIM DW04 + DW11 DSIG FLSN DSIL 
• DSHG ) FTL2 DMRM QTCK 

FSIN - ( DWT1 + DDVL DCAC DMRM DW07 FTL3 FSIN ) 
• QTCK 

. . FSIN 

FSRE = DIRM S : TE FSRE 

SRE 

FSRE = DMLR R - FSRE 

SI FSRI FSRI = QTCK ( DWII FTL3 ( DSRD DNEZ + DAOX ) 
+ DW14 FTL2 ( DEXP + DIMP DAAC + FCOR ) 
+ DW14 FTL4 FCOR DEDT + DW11 FTL4 DMVL ) 

SRI 

O FSRI FSRI - QTCK ( DNE1 DQES DSRD DDES + DSBL ) 
+ QTCK ( DVFW + DMRC ) + DINP : 

PROGRAM PROCESSOR 
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FSSS = FSTE FTL3 QTCK + FSTT FTL3 QTCK 
+ FSTE FSIE FSSS 

1st FSSS FSSS . 
SSS 

FSSS = FSTE FSTT FTLS QTCK + FSTE FSIE FSSS - OH F SSS 

FSTE = SSTS FSTE . 

STE STE 

FSTE = SSTS + DBRB FSIE . R A FSTE 

FSTP = SSPS + FSTE FSTP 

STP 

FSTP = DMLR + FSTT FSSS R0FSTE R FSTP 

FSTT = SSSW HsK FSTT : 
STT 

FSTT = SSSW + DBRB R 04 FSTT 

PROGRAM PROCESSOR 
FIG . 91 . 
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FXS2 = QTCO DWO1 FCL2 DIMM S FXS2 

xs2 | 
FXS2 = QTCO ( DVJQ + DVDF + DVJV + DVJR + DVJS 

+ DWOO ) 
- R O FXS2 . 

FXS1 = QTCO ( DWO1 DNWX DVEW + DVJS + DWOO DFXW S I FXS1 

1 . xsi 
FXS1 = QTCO ( DVJQ + DVJR + DW01 FCL2 DIMM 

+ DWOO DFXW ) 05FXSI . 

FTVO = DSCA FM05 s K FTVO 
| TVO 

FTVO = DSCZ FM05 + DMLR + DSSC FPIT DWO3 FTL4 FTVO 

FWJE = FMRJ FTLI MJEO DMAI QTCK S E FWJE 

WJE WJE 
FWJE - SMPR QTCK + DMLR 01 FWJE 

PROGRAM PROCESSOR 
FIG . 92 . 
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LOGICAL COMBINATION SIGNALS : 

FACI FAC2 i = DAAC FACI FACZ 

DFO0 DF01 DF02 DF03 DF04 DF05 DF06 DF07 DF08 DF09 DF10 
DF11 DF12 DF13 DF14 * DAAE 

DMEC DIGE DABM 

DW08 + DW14 + DVJD DABX 

DACI FACI 
FAC2 
DWO3 DVLR DW04 DVLR DAAC + DW15 ( DVLR DDAC FCRE + DSLF ) 

DAC2 

- DACD 
SACS . - DACS 

- DACU 

DWO2 ( DBRZ + DIMP ) + DW03 ( DNE4 + DLSC + DSRD + DMVL ) 
+ DW04 ( DASG + DDNA + DMVL + DSHG DLFT DNL4 ) + DW09 
+ Dwil DMVL DDAC + DW14 DEXP 
+ DW15 ( DNE4 + DNZE + DSHG DLFT + DVLR ( DDAC + FCRE ) ] 

DDLS MC21 + DDLS MS21 MS20 + DDLS MS21 MS 19 
DDLS DDCi 

DADO 
= DADI 

DDLS DDC2 = DAD2 
= DAD3 DDLS DDC3 

FIRS FIR4 FIR3 DADC 

DACU + DACD + DBYU DTPO + DBYD DTPO + DWOO = DADU 
( DWO3 DSAL + DMVD + DROI FARM FMNX ) FILI = · DAEX 

DSGI DAAC + DDBI FAC2 + DTPI DDAC = DAGI 

DAGL FPL2 FPLI DAAC + FPL2 FPLI FAC2 + FPL2 FPLI DDAC 
DLFT DNEZ + FAOI DLFT 

• ( DN14 + FN04 FNO3 FNO2 DNMF DDES + DDES FN04 DNAT DNMF ) DALS 
DADC FIR2 DAMG 

= DAMI DMEC DIGD 
DW10 DIFP DVTL 
( FM15 + FM16 + FM17 ) FPIA 

- DAMR 
PTA : = DAMS 

PROGRAM PROCESSOR 
FIG . 93 . 










































































































































































































































































































































































































































































































































































































































































































































































































