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FOREWORD

This report is a description of the Whirlwind
electronic digital computers under development at
the Servomechanisms Laboratory of M. I. T. for
the Office of Naval Research. The arithmetic na-
ture and the physical nature of the computers are
covered briefly, and the block diagrams for the
prototype computer WWI are discussed in some
detail.

The report consists of two volumes: Volume 1

contains the text and Volume 2 the drawings.
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Figure 15

NEGATIVE NUMBERS

BINARY DECIMAL
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010110110 = N, —28
100101101 = 2%-NgI

111100011 = 2-(NsN)-I|
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Figure 16
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Figure 20

MODIFIED BINARY MULTIPLICATION
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Figure 21
MULTIPLICATION I
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Figure 22
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Figure 24
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Figure 47

CONTROL FUNCTIONS

PROGRAM STORAGE CONTROL
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OPERATION STORAGE CONTROL

In from Bus ar
8torage Readout GT
Out to Check Register GT

Storage Clear

NOTE:  See Figure 46

201.01
201.02
203.02

203.03

203.01
203.02
203.03



066
PROGR AM PROGRAM STEP e FLIP-FLOP ourPuT
COUNTER REGISTER COUNTER STORAGE STORAGE DISPLAY
102 103 305 202 203 200
3
6T GT 6T GT GT GT GT 6T GT
102.01f  [102.03 j0302]  [103.01 05.08| 05.0! |z03. 30 203,01
i { l 6% 55 é
BUS ® BUS
5 9 ® 1
6T 6T GT| [e6T eT 6T GT
104, 20102 1.00 301,08} [302. & ©01.01
i1 )
CONTROL STORAGE A CHECK
SWITCH SWITCH REGISTER ACCUMULATOR REGISTER
104 20l 301 302 6Ol

BUS CONNECTIONS

Figure 48




¥PROGRAM

% PROGRAM
T o2 ey o3
- . END CARRY TO RESET & oL -
] . PROGRAM REGISTER
2 PROGRAM COUNTER = 3
Figure 51 Figure 52
THANGE '
CONTROL (”; l J
11 TO CHECK
i 4 REGISTER 1 e
us
BUS y 2\ BU
NS
. 5 5
*¥CONTROL
SWITCH 104 105
SONTRO- | CONTROL & ————=t OPERATION MATRIX
3 NTROL WITCH  —s—t
Fioure 53 OPERATION
] I PULSES Figures 54 & 55
CHANGE
To sP
107 108
101 106 OPERATION TIMING MATRIX PROGRAM TIMING
TIME PULSE DISTRIBUTOR MATRIX
ON-OFF _I MAGTER CLOCK LFCP AND CONTROL B
— "] . Figure 58
SINGLE Figure 50 MFCP Figures 56 & 57 GO—?\I/‘REOL Fiaures 54 & 55
PULSE PULSES
rrt byt tiy FYIYI YA,
LT N
'_
oWy 5 s CONTROL PULSES
< 4 o <
[ S5 4 <
0 9% o 3
L o©
¥NOTE < 0o <
SEE FIG. 50 &z o
FWoB
"
Figure 49

. CONTROL



MANUAL

PUSH BUTTON
CONTROL

FREQUENCY
MULTIPLIER

l@4—————  OSCILLATOR

SINGLE
PULSE
SOURCE

o

MANUAL ON-OFF CONTROL

\&z

PULSE
SHAPER

s

PULSE
SHAPER

1LOW FREQUENCY TIME PULSES FOR CONTRQL

HIGH FREQUENCY TIME PULSES TO ARITHMETIC ELEMENT

Figure 50
MASTER CLOCK



| ’ |
__BUS | | BUS
“CHECK | ] | ) l | CHECK REGISTER BUS .
r ——
ggglerR } f 1 } | + |
BA BA l BA BA | BA BA BA BA
(Y4 03 oe 03 a2 03 | o2 03 ’
6T | e}'r | 6T ! | 6T l
l-— 02 | f og | -I"' 02 02 I
READ OUT A | ] | [} | 4 | ___J®A READ QUT
So BUS T T T T | o6 o
PROGRAM - I o I - I { [BA]PROGRAM
COUNTER CHECK. ' | ' —L l | ‘ o7l COUNTER CHECR
6T]. 6T]- eT 6T
03 I o3 I 0\3 | 03 '
\ \
7 \ | \ l T
O Frp FF ! 0 FF ! l FF !
ol ’ | ol ' | o1 ' ol ‘
‘ Y oTer | 1 5T 1 6T K 6T ,
ol ol I oI [™] | = ot l
o | ES o¢ | |
4 i | | | U y Fy Y |
coum'Eg ! 1] I ! 03] | J | | I '} CARRY
DE
| | | | 25
RESET | : 4 l | {_ RESET
e | e et e i '
§ s | i | l o] BA [LLEAR,
BA | | 1 BA READ
l l-— 10 ' | I l 09 IN
CHANGE] - I
CONTROL 0 FF ! I ]
oz I
1 | |
DE l | l
o4
READ
IN l

Figure 51

PROGRAM COUNTER



w0 x ©
2 Zx0 59 <00
o oS Om A
DRB 5]
'} < 90
n =I-
14 o
»5
<
BM\ M.M -
W —
I ©
o |
me‘
}
< ol
0o o - =
sk
—]o |ja—1
Lo
It |
\
Ly
Go
1
- <o ol I
i Mmoo+« thol™* -
| T
Lol
o |
s
] S e -
- .
wole
O |-
o

Figure 52

PROGRAM REGISTER



5z w1 -
FF
[ N o 5 . B 5. (..
- BEL, \ T,
p %ﬁj X
} | FF
e _:oz\ 7] o XX X
R e e S
»|BA XXX
A FF° o4
—
5T Jos | ez __ X w1 T x1
— -
) “ o fE XX XX
- FF >
SB B B
{3 Hn | .
— ¥ | mX] X . . E P 1
FF
(Gl :°5i o] BA o X[
A T 04 \ ) 3 L] v ¥
- i Pla %;é %f 82 B8 25 154 |35 |54
OUTPUT LINES
BES READ I__RL,AD CLEAR o] I o n u?oo nial n‘no n;m
N SRAUSE our
(104 onLY)
USED IN
STORAGE SWITCH 20!
CONTROL. SWITCH 104
Figure 53

CONTROL SWITCH



vy

e
SW
mnT

Figure 55

To Part Il

-

dv

17 ADCITIONAL

ol @ ol P 5] o J 124

LINES

F

+
_J'_l

Aaaspy Te100dg

R
\
GT

-

Y

EJ}
:

naoamg

%,

i

2N

. ) J9387d0y

. 309y o9

f e £0°€02 1D 100 puay
Toasuop

¥
R
w

Wx e3vJ03g
uotawaadg
0°€02 1D N0 peay

J

> T0°€02 1p Uy peay
_J

~
- 20°20T ID Ino pvay

X

Y

S
GT JT GT GT GT
(-

Toaguoy
-+ 10°20T I9p UY¥ pway wl J83unod

wsaloag

awaTp

|~ 20°€0T Ip seng 01 *Soy weaSoag

A W W

te~ 10005 39 ‘defg-inding o3 sng

| » T0°T09 ID *day R0oUp 0% sng

R
N

J03NqTJa381q I8N duyy
03 89sTng oorp doag

1

M
.\\152
R

>
3
%
™

|

liil [j%:i}__ GT

BUS
it

TO

FROM
BUS
i

~

£ o B - e d QO a d >
g 2 Ow o 9 p T
Q
o 3 v
x i
ro ~ 3 o w O
EE " Cwwksdhs
z = o Ex® 2037 0
Q Z X z=d x Y4 =
(SN (L] oF2Z Ll
E3 Q o S -
a =]
o
=)
[+ 4 z o w
) A a & a
i < Z|®
o ﬂ w x|l o
[14 4 fs] it

COMNTROL
SVITCH
CONTROL

Figure 54

OPERATION MATRIX I



ad
ca
Su
CS
™mr
mh

0
NI ~ ©
N2

A
1

& |- J23813oy~g
o (171 18319
/ £ -
(L]
J03BTNUNOOY
= J8aTH
[
5 H-
303Yp
o ot3euyITAY
X., 90°60¢ 1337
_N _.Y. 10 Tetoadg
s> |t T0"80¢ 44 aptrATa
4 V_m —Y 20°Lof ad 13Ty 137U
wm _H *' 10°L0¢ 44 3397 331US
<
V_N _.tl 10°90€ ad ATdTaTOR
51}
_\. -
1 )

0°H0E 1D axsduoy

\Q(,
'

Lo*tof 1o udtg 1338133y-v

o G0°H0E 1D u87g J03BTAUNODY

RCIIRT

710°H0¢ 1D udtg 30upoadg

20°€0f 1D JJopurioy

SASES I T TR
W RV

02°20£ 19 faaey
J9381d9y-g

410°20£ I9 03 103BTNWNOOY
Ja38130y

€0°20f Ip NO8YD 03 JOIBTNENIJY

20°20¢ 1D sng 04 JO3BTNENODY

JO3BTNUNOJY
GO°10€ ID 07 1918780Yu-¥ :DDY

J09BINANJOY 0%
P £0°T0f &P J238133y«y :q0®I3QNG

- 20°T0¢ ID sng 03 J938730Y~y

M W

l TO*TOL 1D 20987334~y 03 sng

DWG, L-37077

ad.

FROM PART I
co.

suw
mY
mh

cs

6T eT 6T cT

B
o

L e N ©

t$
sd
ST
st
d
cpP
s,
d.v
CON;ROL
s
!
2
2
&

Figure 55

OPERATION MATRIX II



Figure 56
TIME PULSE DISTRIBUTOR CONTROL

LOW FREQUENGCY TIME PULSES 6T - -—
18 ' o 2
|
PULSE :’3
STEP GOUNTER DISTRIBUTOR ——45
END CARRY - - o =
—- FF il 4
STOP - CLOCK L L °4‘,_ -
Y DWE. B-37068
% DELAY
i COUNTER
1 = o
—»f FF
= 05
'
DELAY. COUNTER
END CARRY
START DELAY

" RESTART. . > 0

FE

™ o6

ALARM - o TO WARNING SIGNAL GIRCUIT



P

<©
mo

BA
o7

o9

10

BA

-l BA

|

6T

06
4

GT

o7

o8

GT

09
A

6T
e
4_“
il
i
!

o T
K DK DE -
P P _x\.wll ol 3
R RRET
X\ X\ X\ X\@x Wmml,.nm

TIME PULSES

Figure 57
PULSE DISTRIBUTOR



2]

Ba
26

8A
25

BA
24

123

BA| |BA

22

2]

20

18

BA| |BA

[——26°G0¢ 1P

18

BA

10°G0¢ 1D

¢o°¢oz 19

=~ 20°£02 1D

™ 20'102 ID

<< —e
P 10°102 I

- 20°H0T 1P

AY——* 10°#o0T Ip

1

= 20°¢0T 1P

BA! |BA

o

> 10°€0T ID

BA
02

P~ C0°20T ID

BA

ol
X

o8

b 13

Y

b

}

o ¢ W o© o~

SASTNd ANIL TOHLNOD

= 20°20T 1P

X09Yp JI8JBUBLY
Jajunop dejg JX8ETD
98780y wwadoad JIBOTD
g3 87304~y JEITH
Jajunop weadodd 03 PPY
Yo TAg TOJIJUOH JBATH

o YolTMg 98wvaogg I8ITD

| - 10°T09 ID J018139Y Xoo8uD

09 sng

sng 09 Jajunop deag

Jejunop dajzg 03 sng

J996730y Yooyy 03 a3eva03g

qnopwey aJeJIolg

eng 03 Yoiimg o3svdoig

yoj Mg o3vaolg 03 sng

gng 03 YOITAG TOJIUOD

Yo3IMg TOd3U0) 03 sng

sng 03 JI918730y wsadoad

J048130y wexdoad 04 sng

*Jay Yooyp 03 J3junop wesdogd

sng 03 Jajunoy weuadoad

Figure 58
PROGRAM TIMING MATRIX



INITIAL VALUE - =
FLIP FLO® FLIP FLOP FLIPFLOP FLIP FLOP — STORAGE CLEAR
REGISTEIR REGISTER REGISTER REGISTER REZAR STORABE RESET
SEGTION SECTION SECTION SECTION |gELECTOR
u Ll |
FLIP FLOP FLIP FLOP FLIP FLOP FLIP FLOP LTI VALUE
FL - 38 3W. CLE
REGISTER REGISTER REGISTER REGISTER [QLEAR STORASE Sw. CLEAR
SECTION SECTION SECTION SECTION | SELECTOR STORAGE SW.TO BUS - BATE 2C1,02
- BUS TO STCRAGE SW-GATE 201.01
] “ L 0 L FLIP FLOP
STORAGE
! ONTROL
FLIP FLOP FUIP FLOP FLIPFLOP Fup Flop UMIAL VALUE | CONTR
QEGISTER REGISTER REGISTER REGISTER |CLEAR LINE 100
SECTION SECTION SEGTION SECTION lgrECTOR “ o 201 202
gy ey
DWE.NO. . D10 STORAGE | SELEQTION TOBGLE
1 B37081 oo SWITCH D SWITCH
JL j = D'W6.NG 101 TO 11N STORAGE
oC0 B3706% DWGNG.
INITIAL VALUE
FLIP FLOP FLIP FLOP FLIP FLOP FLIPFLOP [
REGISTER REG STER REGISTER REGISTER [GLEAR
SECTION SECTION SECTION SECTION [SELECTOR
! &
INITIAL. VALUE e, &
FLIP FLOP FLIP FLOP [~ FLIP FLOP FLIP FLOP & ﬂ
REGISTER REGISTER REGISTER REGISTER |CLEAR
SECTION SECTION SECTION SECTION |SELECTOR
DW6G.NC.B37057 DWG.NO.BI7057 DWG.NO. B37057 DWG.NQ.B37057
T |
\ IN iN ! IN IN
Gy 84 4|) @ C“B é) é) 03 B
T q o
ouT Q‘% dé ’our ou ég é; ‘ uT
2 .
_STORAGE READ IN- GATE  203.0I
STORAGE STORAGE STORAGE STORAGE TORAGE READ OUT - SATE 203,02 FROM
oUTPUT OUTPUT OUTPUT OUTRUT CONTROL
SECTION SEGTION SECTION SECTION _STORAGE CHECK- GATE 203.03
DWGE.MO.B837060 DWG,.NO, B37060 DWG NO.B37060 DWG.NO.B37060
JR R J
4 4
o e @ & Q@ _© ® 9 | o e

=10\

_J

J

==e;

TG CHECK REGISTER

Figure 59
STORAGE CHASSIS ARRANGEMENT



ouTt

-z

»

T

|
' I |
| | |
! |
| | |
: ' '
| |
I | I
| T | GT | T
04 04 04 04
| T | ] 1
1 | | | | I
O FF I O rp! | O FF | | 0 rFr
ol | ] ol Ol
I | Iy | [T | ¥
‘:\r | vy I 1‘;' I v STORAGE
STORAGE | ] | BA| a GLEAR
CLEAR ; 1 os™
—° }*""4 | B S | | 4 ] 4 |
' |
'vh/{\]ﬂ;g‘_ : ' { = | - ?’é\ f—=—INITIAL VALUE
SELEGTOR : i ! l . | _[ex | _SELECTOR
GATE |, 1 « I " | 4 = : N GATE
BA eT HEY) GT BA eT | oA oT
04 05 | |os 05 | |04 05 | 04 05 |
l o | | |
! , | I
ouT IN : ouT iN | ouT IN | out IN ,I
* |
THESE AMPLIFIERS IN
BOTTOM SECTION ONLY.
Figure 60

FLIP-FLOP STORAGE SECTION




. w
" .o ,
5 - 5 = & L
O s 0 N S 5z o
wo u w ‘j © 4 g o
4E o 3 L £ 5+ 2 a L K
b = sQ | = D - s O
g9 5 5 88 5 =z go 2 Z 5% kb z
WP B _1- kF © = we O f‘ o 3
BA BA BA BA
T ol T 0l ¥ ol + 0l
A
‘___!’ ) ‘_4 {
STORAGE 6T G"Vr 6T G'T 6T GT GT G'T
CHECK ] 53 o2 03| [™loe , 03| [™]o2 03 o2
12 EA] STORAGE CHECK
STORAGE Z! ez | . STORAGE
READ OUT , 5a] L'®IREAD ouT
- - - |_—23
STORAGE 19 |'STORAGE
READ IN
BA BD GT BA 8D 6T BA BD | 6T BA BD GT READ IN
03 02 ol 03 o2| ™o 03 0z 0l 03 oe 0!
L M 1 1} l ¢ l P 1
TO BUS TO BUS To BUS ToO BUS
CHECK GHEGCK GHECK CHEOK
REG. REG, REG. REG,
Figure 61

STORAGE OUTPUT SECTION



—_— ——— s —— e s —— — — e ——— e e ———

© 31VD HO01D313S -

SWwo
INIVA IVILIN ~—] ) O} o wwm
[
Y310 ~ 56t Sl
A
J1V9 YOLIITIS—
T
(8] —
INIVA W ILIN | ~—]| § S} %Alwwm
o
UYTTo—e a5l 55
\
3iv9g WOLDT1I6S
SWg
INWVA WILN ~—{ S Ol - <ol. Ef )
Q0 EXU)
o
HVYI 1D == la55ta
)
LYY HOLOT 135
SW_
i . (=N
INIVA WILINI=—5 9 , o f— Wmnv o
NVERLE =5 e
FLVO ¥OLHT 136~
Sw
< (o)
INTIVA WILINGD -— 5 S ] - a? EkQ
: X350
[49)
LR R ah=—{oh
&
| -
ol .
ol& of
[(}] w
: e
[s)

Figure 62
FLIP-FLOP STORAGE CONTROL



SPECIAL CARRY

TO_CHECK REGISTER
__BUS g
-~ - BUS

ADD GT

309.07
SPECIAL | J
h 4 ADD L
MEMORY 309.02 m
FROM BUS h. 4 )
N ol
LEFT DIGIT | A-REGISTER P
TO0 BUS L
304
CLEAR 6T | SPECIAL ADD
A-REGISTER 309.06
COMPLEMENT .06
- B- 37056 YT
SUBTRACT - ADD K FROM BR 15 (+)
AGO
CARRY
A-REGISTER GT -
—A-REGISTER, | T0 ACO| 1
SIGN 304.07 C )l = oF | > o—
LEET DiGiT [ oo ] N FF
CARRY | Vi 309.0! ppe a
—] ]
DIVIDE | 309.047 KN ARITHMETIC
w N— w .| CHECK
—oc | »—
L.DIGIT CARRY 14 CLEAR ACO
L] CARRY FF
70 ACO -1_SPECIAL_ADD h 4 r
- 3 CLEAR
T0_BUS DIVIDE SHIFT LEFT -~ | 53T0E5P [*Reao our_
50 P
70 GHECK REG. SHIFT LEFT N GOUNTER | REAEDN‘\)N
TO B-REGISTER B-37074-2
CLEAR SHIFT & CARRY ”_ CARRY
ACCUMULATOR ACCUMULATOR k
COMPLEMENT CARRY. K CARRY
302 [
DIVIDE | 0 DIGIT &
CHANGE - 3
CONTROL DIVIDE O 1 DIGIT o <
308.04 % | DE
LEFT DIGIT O C-37063 FF it DIVIDE
- 0 DIGIT e
rr T c- 37096 308.01] |w
L DIGIT |
1 DIGIT —o 2
o
TO AC I5 =
ALARM 6T o E::n‘\vaﬁﬂo GT | 3 SHIFT
308.07 307.04 FT
ROUND OFF zl: 04 FF e LE
DIVIDE .ol
ERROR . END AROUND CARRY —-3070
1 DIGIT ] !
ODIGITj SHIFT LEFT “a
r =]
1 DIGIT) 6T : & MULTIPLY
HIFT RIGHT Yy 04
- 0 DIGIT j s 306.04| EF o
DIVIDE | 805.0I
PRODUGT DIVIDE O «
SIGN S
o
)
GT 6T X © SHIFT
304.05 ODIGIT O DIGIT TO BR I5 [‘ 307.05 FF RIGHT
. ad
1 DIGIT |_DIGIT_T0 BR I5 3
y y B-REGISTER 307.02
Accu;wl.él;lnon 1 0 DIGIT SHIFT R-SHIFT & GARRY —o
1 DIGIT 303 SHIFT LEFT
HIGH Low
CARRY B-37069 TO BR 15 DIGIT SENSE FREQ. FREQ.
CLEAR B-REGISTER 8-37097-1 FROM BR I5 (+) PGL‘QES P{JIthEES
FROM BR 15 (=)
ROUND OFF ) ? 1 DIVIDE SHIFT LEFT

Figure 63
ARITHMETIC ELEMENT



£ x
- & = v
f Zz b - o
w - u O* Az
1y} o Qz
257 |RS|| <4 ARFENRE
X5 o« 2 |
o { Z |
<9 < <
906 ng a3l 8=
A |
HOLYINWNIOV, [< 1 19
ol Inding |®©o 0O
} 2
&
sNd OL _ <o o - e S
Llndino 9o wQ [ - 55 25
- L.
lndino [« ¢
ANAWI oS |9 O (Y] °
IIIII R W I —_——
i 1
HOLYINWNIOV_ [« 10 10
oL 1ndino |@o[* ©0
]
2
)
. =
sng <o ol _ )
oL 1ndino ~|wo[* ©o [+ ~ 03 [~%5
1 Hm ) u
A
1Ndino _[< < o
AINIWTTawod |4 S ©Q -
[
lllllllll ) ————— = =t
HOLYINWNIY, | < 1o 10
ol Indino |MR @©o
g
A
ST 0L << oy ol - T|r-UM
Indino |@e ©®o ©o[*L5
W L
Lo
LndLno | < & o o
IN3WITdW0D |88 9P
A
HOLYTINWNDDY J (B
oL _|<!d -1
1ndLno|9° wo [™]
(1]
P ]
=
Snd OL_ | < o o - T
Lndino @ @ maf ©5[v =5
wol § A
- << | o o -
indino [P o i A
INIWIdW0D I i :
! 5 ~ = =3
[a] l\:\ ) 0. -.U._ -
2z &g & al % a
w i ] o g & <3
g i £ oy 3| 2 ﬁm
S I

Figure 64
SECTION OF A-REGISTER



| o7 | 5T |
12 0 FF | I ‘2, ¢ FF
‘ | o2 2
V]
CARRY | [J [ L CARRY
CLEAR I, BE [ v CLEAR
©5]
SHIFT AND | CARRY } SHIFT AND CARRY
' e | o
I x Lt ' ‘ g | 1
ierl ‘ ‘i 7]
I XW X\ Lol | V"I-_OF
I \
o :ig'rl | »GCT
| * S | oy
GT ) | GT
| K Lo I o8]
| ' |
0 FROM LEFT} ?sﬂ_ Dgsg 0TO RIGHT %_ G TO RIGHT
! o7 o7 >
| FROM-LEF T} = [DE] ! TO RIGHT 1 TO RIGHT
4 ] N P i T —— —
CARRY DIGIT | CARRY DIGIT - CARRY! DIGIT
- ! i
r Tl | -] |
| TO LEFT[DE] . aT b || FROM RIGHT 1 FRom| RiGHT
I oz i3 I' ]
0 TOLEF DE 5T k |o FROM RIGHT [__o|FroM RigHT
oz 14
SHIFT LEFT | SHIFT LEFT Ismn LEFT
il I
_CLEAR | CLEAR !lGLEAR
CARRY DIGIT Isf'L | CARRY DIGIT FROM RIGHT 5 |CARRY DIGIT
~TO LEFT |0° i 0 IFPOM::UE%;'
READ << t REAL
ouT
o I
COMPLEMENT - COMPLEMENT
6T GT GT | GT
02 04 03 ’ 03
T T0 TO ! LA I
BUS BREG. CHECK CHEGK
REG. REG.

ACCUMULATOR SECTIONS

Figure 65



l i
b 7 | |
' 12 o FF |
1 oz |
| L I !
CARRY N ‘ ] CARRY (TO ALL AC SECTIONS
CLEAR | BE CLEAR EXCEPT AC 15) | ‘
! o |
SHIFT AND |CARRY | __ . BHIFT AND CARRY
| :

X
X

5 E

y

|
I
|
:
|
|
|
|
I

*

X

X
e2

O FROM LEFT| et |g§l 0 TO RIGHT _ _ O FROM LEFTY ﬁﬂ 0 TO BRO
o7
| FROM LEFT| |D_§| | TO RIGHT ﬁl____ll FROM LEFT Eg ) TO_BRO

ToeT 30805 — — - — — — '

(=]

. 4 4 4 — — —|— — - —

LEFT DIGIT
TAREY A DIGIT
TTO 6T 204.08 |

l o FF ETLLY
’ o1 06
| LTO LEFT

[ o
o
- T
oo
[l

DIVIDE | [BE] e T Ty LFROMRiGHT | | 7 DDE 53 ] ) FROM BRO
L 13 03 13 ‘
A | 070 LEFT A
DIVIDE O [BE] o7 - Eﬂ l O FROM RIGHT | |7 ' eT Eﬂ P O FROM BRO
il 14 ]l 14 \ -
DIVIDE |8HIFT LEFT
2’»4‘?':"5 LEFT TD! AC | 0NLY,7 | | SHIFT (TOJALL AC SECTIONS] SHIFT LEFT
'~ ¢ L TolsHIFT LEFT | __ I LEFT EXCEPT AC0O-AC = ¢ __ FROM|DIVIDE [
< CLEAR N 4 | CLEAR~_ | __ !  CLEAR SHIFT| LEFT GLEAR
CARRY DIGIT.
END AROUND ‘JGT -~ | SRRy, IT;% . 4+ END AROUND CARRY
" CARRY o5 | | | °s AND RQUND OFF
T " R READ
| |____. ouT
. [ I - 7 >~
1 | I [ [ e y COMPLEMENT
eT 6T e-r' 1 ( GT GT 6T
o2 04 03 ‘ | [ o2 o4 031
TO N TO To To | | ! - N To To To
ACO FROM BUS  B-REG GHECK | | | SPECIAL FROM BUS B-REG  CHECK
A-REG. REG. ADD A-REG REG.
AC O AC I5

Figure 66
ACCUMULATOR SECTIONS ACo0-AC15



| ! |
| | |
- eT [ 6T}l DE GT Lol DE
%;"J%% J| S35 07[™03 l 07103070
SHIFT l ? | * 1 ! RIGHT
RIGHT ! ™ I SHIFT RIGHT
' Y | Y | Y | ¥
T T T [ DEL GT Ly DE|
~e ™85! —5135n! 108" 04 ' ™06 [ 04770
| ’l || RIGHT
170 el _JeT || [PE1 [Tl DElf6T|< DE Ll BT
CEFTLO2 or 1 | oz2[™ 0‘4* ] 0z [“Loa™ 1 | 02 [™] 0“4‘ \
GHIFT LEFT | | ‘ |[ SHIF T LEFT
- , >
| \ | Y I y
_ ToElJeT DE 6T | | [oEl 6T DE | GT
oTolor [ 1los{™1 i ol [Yles/™ | o1 [™os™ I or [ Los™
LEFT I
0 ep | | 0z | l 0 g | l 0 ¢ |
el I 0! , (o2 Il o}
[ W
O FROM LEFT _‘ { | - <* J | _ i} | .~ P} o rrompient
OLEAR A ! ZF 4 I | CLEAR
| > + > -
| | |
IFROM LEFT - | < - .l ol FROM RIGHT
A | A " | v
FROM FROM | FROM | . FROM
ACCUMULATOR | ACCUMULATOR | ACGUMULATOR I AGCUMULATOR
Figure 67

N B-REGISTER SECTIONS



oTo |
RIGHT I

B-REGISTER SECTIONS BR 0, 1, 14, 15

| ‘ I
l FROM
DE l 6T DE ___| BT DE [6T | BRISHY
- o3[ | ™ 07[™] 03 07[™ 03 ' 107 |
SHIFT | V\ | | _ | | “ro BR IS
-RIGHT l ‘ | | | ‘ ;gmﬂ
poown i ey w Bl gEie iy [ B
ROUND' OFF | 1 TO I
RIGAT |
1. TO E BT | | DE. GT| | __I DE .I,t‘;)'r . . l gi %I- -
| o o4 | FROM o2 Y :
LEFT 04 A [ \ RIGHT : (N | [
SHIFT LEFT N o | | -
> " [ | DE
DIVIDE K] 05
SHIFT LEFT | l | ] |1 _ 1
o . . D
67O E @‘7 i Rkt ) O FROM, T35 | ) o as[™}
. RIGHT | D TO LEFT
LEFT | | |
O pg ! | O pp ! | Orp! O rg!
ZF ol | I ‘ ol \ : \ ol E
OFROM LEFT * : - ‘* |___| 0 FROM LEFT * | " -l
- x l * o x | E
o 1 T | | o |
| | |
LFROM LEFT | ‘ L ol | _|_ 1pieiT
| o l TFROM LEFT \ | Y
FROM I FROM | FROM I FROM
AGCUMULATOR l ACCUMVLATOR | l ACCUMULATOR | ACCUMULATOR
| |
BRO | BR | | BR 14 | BR 15
| | {
Figure 68



OuT TO0 ouTTO ouUT TO
BUS BUS

OUT TO oUT TO
BUS BUS BUS
T 6T 6T
o2

’ T 6T
02 oa o2 o2
) A ‘ ) ‘ )
READ OUT - | RE'AD OUT4=
i I P Sl PR T
(o} ] (o]

FF FF ! ° gf | FE !
[]] 02

el IR il LA K E IR

MULTIPLY RESET

DIVIDE RESET
MULTIPLY RESET
DE DE DE DE DE
[o]] [o}] 0l [eR} [e]]
i \
ADD. TO - T &T GT _|eT g GT END CARRY_
STEP COUNTER For} 04 T 1 04 | o4 I ™ o0&
READ. IN » READ IN
I__ 6T 6T T l sT BT
ot Tl Ol 01 alL
IN FROM IN FROM IN FROM IN FROM IN FROM
BUS BUS BUS BUS BUS

Figure 69
STEP COUNTER



CLEAR

9D x
(4 UO
- L 2
2 30y o o % Z
qWoz IO w ; Z
; Fue wggx 3 z
4 |
93
e T
| L {
F\l
y L O™
—_—0
me
_1I._‘|||l }4
w =
(o] —
o=
» 0o
S ! S
] _ '
__ ] |
ﬁlnﬁlllllllnlll"lllnlllll
_1IT||.. L
Fll
r T
—_I{O -
-
Do
'I._‘[.l ‘l_
le
y L. J
—10
\
o=

Figure 70
CHECK REGISTER



PROGRAM COUNTER TOBUS .. . . . . _ GT 102.02
PROG. COUNTER TO CHECK REGISTER. - - . GT 102.03
BUS TO PROGRAM REGISTER. — - - — - - .GT 103.0l
PROGRAM REGISTERTOBUS. . . . - _— _ _ GT 103.02
BUS TO CONTROL SWITCH. _ _ . _ _ . GT 10401
CONTROL SWITCH TOBUS. - - _ _ _ . -GT 10402
BUS TO STORAGE SWITCH . _ _ _ _GT 201.01
STORAGE SWITCHTOBUS . _ . _ . _ GT201.02
STORAGE READOUT . _ _ _ _ _ 6T 20302
STORAGE TOGHECK REGISTER. . _ _ GT203.03
BUS TO STEP COUNTER _ - . . G6T3050!
STEP COUNTER TOBUS_ _ . _ _ GT30502
BUS TO CHECK REGISTER . _ _ _ _GT 601,01
START DELAY COUNTER_ _ _ . _ _ _ _
ADD TO PROGRAM COUNTER _ - - = -
CLEAR CONTROL SWITCH. _ - - = -
CLEAR STORAGE SWITCH . _ _ _ _ _
CLEAR A-REGISTER _ - - - — - .
CLEAR PROGRAM REGISTER . _ _ _ _ -
CLEAR STEP COUNTER _  _ - - - -
TRANSFER CHECK _ _  _ _ . - -
Figure 71
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PRCGRAM
TIMING

OPERATION
TIMING

OPERATION:

PROGRAM COUNTER TO BUS

PROG. COUNTER TO CHECK REGISTER

BUS TO PROGRAM REGISTER
PROGRAM REGISTER TO BUS
BUS TO CONTROL SWITCH
CONTROL SWITCH TO BUS
BUS TO STORAGE SWITCH
STORAGE SWITCH TO BUS
S8TCRAGE READOUT

STORAGE TO CHECK REGISTER

BUS TO STEP COUNTER
STEP COUNTER TO BUS
BUS TO CHECK REGISTER
START DELAY COUNTER
ADD TO PROGRAM COUNTER
CLEAR CONTHOL SWITCH
CLEAR STORAGE SWITCH
CLEAR A-REGISTER

CLEAR PROGRAM REGISTER
CLEAR STEP COUNTER
TRANSFER CHECK

BUS TO PROGRAM COUNTER
PROGRAM COUNTER TO BUS
PROGRAM REGISTER TO BUS
BUS TO STORAGE
STORAGE READOUT

STORAGE TO CHECK REGISTER

BUS TO A-REGISTER
A-REGISTER TO BUS

ADD

88

aT

8838

GT
GT
aT

SUBTRACT: A-REGISTER TO ACCUM. aT
ADD: A-REGISTER TO ACCUMULATOR  GT

ACCUMULATOR TO. BUS

ACCUMULATOR TO CHECK REGISTER aT

ACCUMULATOR TO B-REGISTER

CARRY

ROUNDOFF

PRODUCT SIGN
ACCUMULATOR SIGN
A-REGISTER SIGN
COMPARE

MULTIPLY

SHIFT LEFT

SHIFT RIGHT

DIVIDE

SPECIAL ADD

BUS TO OUTPUT - DISPLAY
ARITHMETIC CHECK

BUS TO CHECK REGISTER
CLEAR ACCUMULATOR
CLEAR B-REGISTER
OLEAR STORAGE

CLEAR PROGRAM COUNTER
SPECIAL CARRY

STOP CLOCK PULSES TO TIME DIST.

.

Figure

ad

102.02
102.03
103,01
103,02
104,01
104,02
201.01
201.02
203.02
203.03
305.01
305.02

. 601,01

102.01
102.02
103.02
203,01
203.02
203.03
301.01
301.02
301.04
301.05
302.02
302.03
302.04
302.20
303.08
304.04

304,05

CONTROL TIME PULSES
1 23456781234

4

1

I

- |

-
I

=

304,07
304,08
306,01
307.01
307.02
308,01
309,06
500.01

600.0k4
601.01
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TIMING FOR ADD

DELAY 1/2
DELAY 1/2

| IDELAY 172

DELAY 1/2



PRCGRAM
TIMING

OPERATION
PIMING

OPERATION: CLEAR AND ADD

PROGRAM COUNTER TO BUS 6T 102.02( | | |
PROG. COUNTER TO CHECK REGISTER GT 102.03} [N ]
BUS TO PROGRAM REGISTER GT 103.01 | |
PROGRAM REGISTER TO BUS 6T 103.02 |
BUS TO CONTROL SWITCH GT 104.01 |
CONTROL SWITCH TO BUS 6T 104.62 |
BUS TO STORAGE SWITCH oT 201.01 R 1 |
STORAGE SWITCH TO BUS 6T 201.02 ] [ | ] |
STORAGE READOUT 6T 203.02 | | 1
STORAGE TO CHECK REGISTER 6T 203.03 | [ ]
BUS TO STEP COUNTER GT 305.01 | |
STEP COUNTER TO BUS GT 305.02 | |
BUS TO CHECK REGISTER 6T 601.01 1 1 R |
START DELAY GCOUNTER i | 1 1
ADD TO PROGRAM COUNTER 1 | 1.
CLEAR CONTROL SWITCH [ ] | 1
CLEAR STORAGE SWITCH Il | [ | [ 1
CLEAR A-REGISTER | :
CLEAR PROGRAM REGISTER | |
CLEAR STEP COUNTER | [ 1
TRANSFER CHEGK | | R ¢ |1
BUS TO PROGRAM GOUNTER 0T 102.01
PROGRAM COUNTER TO BUS 6T 102.02
PROGRAM REGISTER TO BUS GT 103.02
BUS TO STORAGE 6T 203.01
STORAGE READOUT GT 203.02 [ |
STORAGE TO CHECK REGISTER  ~  GT 203.03 1
BUS TO A-REGISTER 6T 301.01 R
A-REGISTER TO BUS 6T 301.02 [ |
SUBTRACT: A-REGISTER TO ACCUM.  GT 301.0k
ADD: A-REGISTER TO ACCUMULATOR  GT 301.05 [ |
ACCUMULATOR TO BUS GT 302.02
ACOCUMULATOR TO CHECK REGISTER  GT 302.03
ACCUMULATCR TO B-REGISTER aT 302,04
CARRY aT 302.20 |
ROUNDOFF 6T 303.08
PRODUCT SIGN GT 304.04
ACOUMULATOR SIGN oT 104.05
A-REGISTER SIGN GT 304,07
COMPARE ar 304,08
MULTIPLY FF 306,01
SHIFT LEFT FF 307.01
SHIFT RIGHT FF 307.02
DIVIDE FF 308.01
SPECIAL ADD GT 309.C6
BUS_TO OUTPUT - DISPLAY 6T 500.01
ARITHMETIO OHECK 6T 600,04 [ |
BUS TO CHECK REGISTER o7 601.01 | -
CLEAR ADCUMULATOR 1
CLEAR B-REGISTER
CLEAR BTORAGE.
CLEAR PROGRAM COUNTFR
SPECIAL CARRY ]
3TOP CLOGK PULSES TO TIME DIST.
Figure 73

ca

CONTROL TIME PULSES
1 23456781234

TIMING FOR CLEAR AND ADD

DELAY 1/2
DELAY 1/2

| |pELAY 172

DELAY 1/2



PROGRAM
TIMING

OPERATION
TIMING

OPERATION:

PROGRAM COUNTER TO BUS

BUS TO PROGRAM REGISTER
PROGRAM REGISTER TO BUS
BUS TO CONTROL SWITCH
CONTROL SWITCH TO BUS
BUS TO STORAGE SWITCH
STORAGE SWITCH TO BUS
STORAGE READOUT

STORAGE TO CHECK REGISTER
BUS TO STEP COUNTER
STEP COUNTER TO BUS

BUS TO CHECK REGISTER
START DELAY COUNTER

ADD TO PROGRAM COUNTER
CLEAR CONTROL SWITCH
CLEAR STORAGE SWITGH
CLEAR A-REGISTER

CLEAR PROGRAM REGISTER
CLEAR STEP COUNTER
TRANSFER CHECK

BUS TO PROGRAM COUNTER
PROGRAM COUNTER TO BUS
PROGRAM REGISTER TO BUS
BUS TO STORAGE

STORAGE READOUT

STORAGE TO CHECK REGISTER
BUS TO A-REGISTER
A-REGISTER TO BUS

aT

PROG. COUNTER TQ CHECK REGISTER GT

T
aT
ar
aT
GT

aT

aT
aT
oT

58888

SUBTRACT: A-REGISTER TO ACCUM. aT
ADD: A-REGISTER TO ACCUMULATOR GT

ACCUMULATOR TO BUS

ACCUMULATOR TO CHECK REGISTER GT

ACOUMULATOR TO B-REGISTER
CARRY

ROUNDOFF

PRODUCT SIGN
ACOUMULATOR SIGN
A-REGISTER SIGN

COMPARE

MULTIPLY

SHIFT LEFT

SHIFT RIGHT

DIVIDE

SPECIAL ADD

BUS TO OUTPUT - DISPLAY
ARITHMETIC CHECK

BUS TO CHECK REGISTER
CLEAR ACCUMULATOR
GLEAR B-REGISTER

-OLEAR STORAGE

CLEAR PROGRAM COUNTER
SPECIAL CARRY

8888

3858833338388

8TOP CLOCK PULSES TO TIME DisfT.

SUBTRACT

601.01

102.02
102.03
103.01
103,02
1ok, 01
10l.02
201.01
201.02
203,02
203.03
305.01
305.02
601.01

102.01
102,02
103,02
203,01
203.02
203.03
301.01
301,02
301.04
301.05
302.02
302.03
302.0l4
302,20
303,08
304,04
304,05

304,07
304,08

306.01
307.01

307.02

308,01
309.06
500,01
6000k

su

CONTROL TIME PULSES
1 234567812314
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Figure 74
TIMING FOR SUBTRACT

DELAY 1/2
DELAY 1/2

DELAY 1/2

DELAY 1/2



PROGRAM
TIMING

QPERATION
TIMING

OPERATION: OLEAR

PROGRAM COUNTER TO BUS 6T 102.02
PROG. COUNTER TO CHECK REGISTER GT 102.03
BUS TO PROGRAM REGISTER GT 103.01|
PROGRAM REGISTER TO BUS GT 103.02
BUS TO CONTROL SWITCH GT 104,01
CONTROL SWITCH TO BUS GT 104.02
BUS TO STORAGE SWITCH GT 201.01
STORAGE SWITCH TO BUS 6T 201.02
STORAGE READOUT GT 203.02
STORAGE TO CHECK REGISTER GT 203.03
BUS TO STEP COUNTER 6T 305.01
STEP COUNTER TO BUS GT 305.02
BUS TO CHECK REGISTER GT 601.01
START DELAY COUNTER
ADD TO PROGRAM COUNTER
CLEAR CONTROL SWITCH
CLEAR STORAGE SWITCH
CLEAR A-REGISTER
CLEAR PROGRAM REGISTER
CLEAR STEP COUNTER
TRANSFER CHECK
BUS TO PROGRAM COUNTER eT 102.01
PROGRAM COUNTER TO BUS GT 102.02
PROGRAM REGISTER TO BUS GT 103.02
BUS TO STORAGE GT 203.01
STORAGE READOUT GT 203.02
STORAGE TO CHECK REGISTER GT 203.03
BUS TO A-REGISTER GT 301.01
A-REGISTER TO BUS GT 301.02
SUBTRACT: A-REGISTER TO ACCUM.  GT 301,04
ADD: A-REGISTER TO ACCUMULATOR  GT 301.05
ACCUMULATOR TO BUS GT 302,02
ACCUMULATOR TO CHECK REGISTER GT 302.03
ACCUMULATOR TO B-REGISTER GT 302.04
CARRY GT 302.20
ROUNDOFF GT 30%.08
PRODUCT SIGN G6T 304.04
ACCUMULATOR SIGN GT 304.05
A-REGISTER SIGN GT 304,07
COMPARE 6T 304,08
MULTIPLY FF 306.01
SHIFT LEFT FF 307.01
SHIFT RIGHT FF 307.02
DIVIDE FF 308.01
SPECIAL ADD GT 309.06
BUS TO OUTPUT - DISFLAY GT 500.01
ARITHMETIC CHECK GT 600.04
BUS TO CHECK REGISTER aT 601.01
CLEAR ACCUMULATOR
CLEAR B-REGISTER
CLEAR STORAGE
CLEAR PROGRAM COUNTER
SPECIAL CARRY
STOP CLOCK PULSES TO TIME DIST.

Figure 75

TIMING FOR CLEAR AND SUBTRACT
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CONTROL TIME PULSES
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PROGRAM
TIMING

OPERATION
TIMING

OPERATION: MULTIPLY AND ROUNDOFF

PROGRAM COUNTER TO BUS

PROG. COUNTER TO CHECK REGISTER

BUS TO PROGRAM REGISTER
PROGRAM REGISTER TO BUS
BUS TO CONTROL SWITCH
CONTROL SWITCH TO BUS
BUS TO STORAGE BWITCH
BTORAGE SWITCH TO BUS
STORAGE READOUT

8TORAGE TO CHECK REGISTER

BUS TO STEP COUNTER
STEP COUNTER TO BUS
BUS TO CHECK REGISTER
START DELAY COUNTER
ADD TO PROGRAM COUNTER
CLEAR CONTROL SWITCH
CLEAR STORAGE SWITCH
CLEAR A-REGISTER
CLEAR PROGRAM REGISTER
CLEAR STEP COUNTER
TRANSFER CHECK

BUS TO PROGRAM GOUNTER
PROGRAM QOUNTER TO BUS
PROGRAM REGISTER TO BUS
BUS TO STORAGE

STORAGE READOUT

8TORAGE TO CHECK REGISTER
BUS TO A-REGISTER
A-REGISTER TO BUS

S8

GT
ar
aT

588

GT
a7

arT
GT

8888

SUBTRACT: A-REGISTER TO ACCUM, GT
ADD: A-REGISTER TO ACCUMULATOR GT

ACCUMULATOR TO BUS

ACCUMULATOR TO CHECK REGISTER GT

ACOUMULATOR TO B-REGISTER
CARRY

ROUNDOFF

PRODUCT SIGN
ACCUMULATOR SIGN
A~REGISTER SIGN

COMPARE

MULTIPLY

SHIFT LEFT

SHIFT RIGHT

DIVIDE

SPECIAL ADD

BUS TO OUTPUT - DISPLAY
ARITHMETIC GHECK

BUS TO CHECK REGISTER
CLEAR ACCUMULATOR
CLEAR B-REGISTER

OLEAR STORAGE

CLEAR PROGRAM COUNTER
SPECIAL CARRY

STOP CLOCK PULSES TO TIME DIST.

TIMING FOR MULTIPLY AND ROUNDOFF

Figure

l 302,02

304,05
304,07

mr

CONTROL TIME PULSES
123456781234

102.02

102.03|_ (@

103.01

103.02

104,01

104,02

201,01 IR

201.02

203.02

203.03

- o |

305.01

305.02

601.01

[

e

=]

102.01

102.02

103.02

203.01

203,02

203.03

301,01

301.02

301.04

301.05

302.03

302.04

302.20
303.08

304,04

304,08

306.01

307.01
307.02

308,01

309.06

500,01

600,04

601.01

76

DELAY 1/2

DELAY 1/2

DELAY 1/2

DELAY 1/2



OPERATION: MULTIPLY AND HOLD FULL PRODUCT mh

CONTROL TIME PULSES
123456781234

PROGRAM COUNTER TO BUS 6T 102.02{ [N 1
PROG. COUNTER TO CHECK REGISTER GT 102.03| |M |
BUS TO PROGRAM REGISTER 6T 103.01 ] | 1
PROGRAM REGISTER TO BUS GT 103.02 |
BUS TO GONTROL SWITCH 6T 104.01 |
CONTROL SWITCH TO BUS GT 104.02 [ |
BUS TO STORAGE SWITCH or zor.o1| | [ 1 |
STORAGE SWITCH TO BUS GT 201.02 | |
PROGRAM STORAGE READOUT aT 203.02 1 1 1
TIKING STORAGE TO CHECK REGISTER 6T 203.03 | A
BUS TO STEP.COUNTER GT 305.01 |
STEP COUNTER TO BUS aT 305.02 |
BUS TO CHECK REGISTER 6T 601.01 ] | | 1
START DELAY COUNTER (R 1 1
ADD TO PROGRAM COUNTER 1 | 1
CLEAR CONTROL SWITCH [ ] DELAY 1/2
CLEAR STORAGE BWITCH 1] i 1 R |pELAY 1/2
CLEAR A-REGISTER | |
CLEAR PROGRAM REGISTER | | 1
CLEAR STEP COUNTER | | B
TRANSFER CHECK 1 | ] | B |oELAY 1/2
BUS TO PROGRAM GOUNTER oT 102.01
PROGRAM GOUNTER TO BUS aT 102.02
PROGRAM REGISTER TO BUS GT 103.02
BUS TO STORAGE 6T 203.01
STORAGE READOUT aT 203.02 1
STORAGE TO CHECK REGISTER GT 203.03 ]
BUS TO A-REGISTER 6T 301.01 i
A-REGISTER TO BUS GT 301.02
OPERATION SUBTRACT: A-REGISTER TO ACCUM.  GT 301,04
TIMING ADD: A-REGISTER TO ACCUMULATOR GT 301.05
ACCUMULATOR TO BUS GT 302.02
ACCUMULATOR TO CHECK REGISTER  GT 302.03
ACCUMULATOR TO B-REGISTER aT 302.04 [ ]
CARRY aT 302.20 |
ROUNDOFF aT 303.08
‘PRODUCT SIGN GT 304.04 A
ACCUMULATOR SIGN GT 304.05 1
A-REGISTER SIGN aT 304,07 | DELAY 1/2
COMPARE GT 304,08
MULTIPLY FF 306.01 | |
SHIFT LEFT FF 307.01 :
SHIFT RIGHT FF 307.02
DIVIDE FF 308,01
SPECIAL ADD GT 309.C6
BUS TO OUTPUT - DISPLAY aT 500.01
ARITHMETIC CHECK GT 600.0Y4
BUS TO CHECK REGISBTER 6F 601,01
CLEAR ACCUMULATOR | |
CLEAR B-REGISTER |
CLEAR STORAGE
CLEAR PROGRAM COUNTER
SPECIAL CARRY
STOP CLOCK PULSES TO TIME DIST. [ |

Figure 77

TIMING FOR MULTIPLY AND HOLD FULL
PRODUCT '



PROGRAM
TIMING

OPERATION
TIMING

OPERATION:

PROGRAM COUNTER TO BUS

aT

PROG. COUNTER TC CHECK REGISTER GT

BUS TO PROGRAM REGISTER

PROGRAM REGISTER TO BUS
BUS TO CONTROL SWITCH
CONTROL SWITCH TO BUS
BUS TO STORAGE SWITCH
STORAGE SWITCH TO BUS
STORAGE READOUT

STORAGE TO CHECK REGISTER

BUS TO STEP COUNTER
STEP COUNTER TO BUS
BUS TO CHECK REGISTER
START DELAY COUNTER
ADD TO PROGRAM COUNTER
CLEAR CONTROL SWITCH
CLEAR STORAGE SWITCH
CLEAR A-REGISTER

CLEAR PROGRAM REGISTER
CLEAR STEP COUNTER
TRANSFER CHECK

BUS TO PROGRAM COUNTER
PROGRAM COUNTER TO BUS

PROGRAM REGISTER TO BUS

BUS TO STORAGE
STORAGE READOUT

STORAGE TO CHECK REGISTER

BUS TO A-REGISTER
A-REGISTER TO BUS

aT
GT
GT
GT
aT
aT
aT
GT
GT
GT
aT

GT
‘67
GT
aT
GT
aT

aT

SUBTRACT: A-REGISTER TO ACCUM. GT
ADD: A-REGISTER TO ACCUMULATOR GT

ACCUMULATOR TO BUS

GT

ACCUMULATOR TO CHECK REGISTER GT

ACCUMULATOR TO B-REGISTER

CARRY

ROUNDOFF

PRODUCT SIGN
ACCUMULATOR SIGN
A-REGISTER SIGN
COMPARE

MULTIPLY

SHIFT LEFT

SHIFT RIGHT

DIVIDE

SPECIAL ADD

BUS TO OUTPUT - DISPLAY
ARITHMETIC CHECK

BUS TO CHECK REGISTER

CLEAR ACCUMULATOR

CLEAR B-REGISTER
CLEAR STORAGE

CLEAR PROGRAM COUNTER
SPECIAL CARRY

aT
GT
GT
GT
GT
GT

FF
FFP
FF
FF
GT
GT
aT

STOP CLOCK PULSES TO TIME DIST.

DIVIDE av

102.02
102.03
103.01
103%.02
104,01
104,02
201.01
201.02
203.02
203,03
305.01
305.02
601.01

102.01
102,02
103.02
203.01
203.02
203.03
301.01
301,02
301.04
301.05
302,02
302.03
302,04
302.20
303.08
304,04
304,05
304,07
304,08
306.01
307.01
307.02
308.01
309.C6
500,01
600.Cl4
601.01

CONTROL TIME PULSES

1 234%56781273%4
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Figure 78
TIMING FOR DIVIDE
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PROGRAM
TIMING

OPERATION
TIMING

STORAGE ts
CONTHUL TIME PULSES
1 234 56 7212314
i | | |
A |
| | 1
L
|
| |
IR | | |
| | Al
A | §
| | 1
|
|
| | | 1
-l | |
| I
A [pELAY 1/2
I 1 [ | f |pELAY 1/2
1
| | 1
| | 1
| | | I B |pELay 172

==

DELAY 1/2

OPEHATION;  TRANSFER TO
PROGRAM COUNTER TO BUS aT 102.02
PROG. COUNTER TO CHECK REGISTER GT 10:'.03
BUS TO PHOGRAM REGIBTER 6T 103.01
PROGRAM REGISTER TO BUS 6T 103.02
BUS TO CONTROL 8WITOH GT 104.01
CONTROL SWITCH TO BUS GT 104.02
BUS TO STCRAGE BWITCH GT 201.01
8TORAGE SWITCH TO BUS aT 201.02
STORAGE READOUT GT 203.02
STORAGE TO CHECK REGISTER GT 203.03
BUS TO STEP COUNTER GT 305.01
STEP COUNTER TO BUS GT 305.02
BUS TO CHECK REGISTER 6T €01.01
START DELAY COUNTER
ADD TO PROGRAM COUNTER
CLEAR CONTROL SWITCH
CLEAR STORAGE SWITCH
CLEAR A-REGISTER
CLEAR PROGRAM REGISTER
CLEAR STEP COUNTER
TRANSFER CHECK
BUS TO PROGRAM COUNTER 6T 102.01
PROGRAM COUNTER TO BUS GT 102.02
PROGRAM REGISTER TO BUS GT 103.02
BUS TO STORAGE GT 203.01
STORAGE READOUT 6T 203.02
STORAGE TO CHECK REGISTER GT 203.03
BUS TO A-REGISTER GT 301.01
A-REGISTER TO BUS GT 301.02
SUBTRACT: A-REGISTER TO ACCUM. GT 301.04
ADD: A-REGISTER TO ACCUMULATOR  GT 301.05
ACCUMULATOR TO BUS GT 302.02
ACCUMULATOR TO CHECK REGISTER GT 302.03
ACCUMULATOR TO B-REGISTER aT 302.04
CARRY GT 302.20
ROUNDOFF GT 30%.08
PRODUCT SIGN GT 30L.0k4
ACCUMULATOR SIGN GT 30%.05
A-REGISTER SIGN GT 30L4.07
COMPARE GT 304.08
MULTIPLY FF 306.0L
SHIFT LEFT FF 307.01
SHIFT RIGHT FF 307.02
DIVIDE FF 308.01
SPECIAL ADD GT 309.C6
BUS TO OUTPUT - DISPLAY GT 500,01
ARITHMETIC CHECK GT 600.04
BUS TO CHECK REGISTER GT 601,01
CLEAR ACCUMULATCR
CLEAR B-REGISTER
OLEAR STORAGE
CLEAR PROGRAM COUNTER
SPECIAL CARRY
STOP CLOCK PULSES' TO TIME DIST.

Figure 79

TIMING FOR TRANSFER TO STORAGE




PRCGRAM
TIMING

OPERATION
TIMING

OPERATION:

PROGRAM COUNTER TO BUS

PROG. COUNTER TO CHECK REGISTER

BUS TO PROGRAM REGISTER
PROGRAM REGISTER TO BUS
BUS TO CONTROL SWITOH
CONTROL SWITCH TO BUS
BUS TO STORAGE BWITCH
STORAGE SWITCH TO BUS
STORAGE READOUT

STORAGE TO CHECK REGISTER

BUS TO STEP COUNTER
STEP COUNTER TO BUS
BUS TO CHECK REGISTER
START DELAY COUNTER
ADD TO PROGRAM COUNTER
CLEAR CONTROL SWITCH
CLEAR STORAGE SWITCOH
CLEAR A-REGISTER

CLEAR PROGRAM REGISTER
CLEAR STEP COUNTER
TRANSFER CHECK

BUS TO PROGRAM COUNTER
PROGRAM COUNTER TO BUS
PROGRAM REGISTER TC BUS
BUS TO STORAGE
STORAGE READOUT

STORAGE TO CHECK REGISTER

BUS TO A-REGISTER
A-REGISTER TO BUS

SUBTRACT. A-REGISTER TO ACCUM.

SHIFT RIGHT

102,02
102,03
GT 103.01
GT 103.02
GT 104.01
104,02
201.01
201.02
203.02
GT 203.03
6T 305.01
6T 305.02
6T 601.01

S8

8883

oT 102.01
.67 102.02
6T 103.02
GT 203,01
GT 203.02
GT 203.03
or 301.01
aT 301.02
4T 301.04

ADD: A-REGISTER TO ACCUMULATOR  GT 301.05

ACCUMULATOR TO BUS

ACCUMULATOR T0 CHECK REGISTER
ACOUMULATOR TO B-REGISTER

OARRY

ROUNDOFF

‘PRODUCT BIGN
ACOUMULATOR SIGN
A-REGISTER SIGN
COMPARE

MULTIPLY

BHIFT LEFT

SHIFT RIGHT

DIVEIRE

BPECIAL ADD

BUS TO OUTPUT = DISFLAY
ARITHMETIO OHECK

'BUS T0 CHECK REGISTER
OLEAR AQOCUMULATOR
CLEAR B-REGISTER
‘QLEAR BTORAGE

OLEAR PROGRAM COUNTER
SPEOIAL CARRY

6T 302.02
eT 302.03
a7 302.04
oT 102.20
6T 303.08
6T 304.04
GT 304.05
GT- 304,07
OT 304,08
BPF 306,01

sr

CONTROL TIME PULSES
1 234567812310

|14 1

LA i

(Il (el [ o

|
- |

[ [T 1N

| | L 1

TP 307.01}1

FF 307.02
FF 308,01
6T 309.06
a? 500,01
GT 600.04

GT 601.01

BTOP .CLOCK PULSES' TO TIME DIST

Figure 80

TIMING FOR SHIFT RIGHT
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PROGRAM
TIMING

CPERATION
TIMING

OPERATION: SHIFT LEFT

el

CONTROL TIME PULSES
1 234567812734

TIMING FOR SHIFT LEFT

PROGRAM COUNTER TO BUS a? 102.02| M |
PROG. COUNTER TO CHECK REGISTER 0T 102.03| | [ |
BUS TO PROGRAM REGISTER oT 103.01 | i
PROGRAM REGISTER TO BUS aT 103.02 |
BUS TO CONTROL SWITCH GT 104.01 ]
CONTROL SWITCH TO BUS GT 104.02 1
BUS TO STORAGE SWITCH oT 201.01) |& 1 |
BTORAGE SWITCH TO BUS oT 201.02 [ | | | 1
STORAGE READOUT T 203.02 | 1
STORAGE TO CHECK REGISTER GT 203.03 | i
BUS TO STEP COUNTER aT 305.01 | |
STEP COUNTER TO BUS 6T 305.02 1
BUS TO CHECK REGISTER 6T 601.01 ) | 1 | {1
START DELAY COUNTER | (R | 1
ADD TO PROGRAM COUNTER 1 Al |
CLEAR CONTROL SWITCH | | B |oELayY 172
CLEAR STORAGE SWITCH I 1 [ | fl {pELAY 2/2
CLEAR A-REGISTER [ |
CLEAR PROGRAM REGISTER 1 A
CLEAR STEP COUNTER [ | 1
TRANSFER CHEGK | 1 B | B[ |vELax 172
BUS TO PROGRAM GOUNTER oT 102.01
PROGRAM COUNTER TO BUS T 102,02
PROGRAM REGISTER TO BUS oT 103.02
BUS TO STORAGE 6T 203,01
STORAGE READOUT aT 203.02
STORAGE TO CHECK REGISTER oT 203.03
BUS TO A-REGISTER 6T 301.01
A-REGISTER TO BUS 6T 301.02
SUBTRACT: A-REGISTER TO ACCUM.  GT 301.04
ADD: A-REGISTER TO ACCUMULATOR  GT 301,05
ACCUMULATOR TO BUS oT 302,02
ACCUMULATOR TO CHECK REGISTER  GT 302.03
ACOUMULATOR TO B-REGISTER oT 302.04
_CARRY er 302.20
ROUNDOFF OT 303.08 |
‘PRODUCT SIGN GT 304.04 1l
ACOUMULATOR SIGN oT 304.05 |
A-REGISTER SIGN 6T 304,07 DELAY 1/2
COMPARE GT 304,08
MULTIPLY P 306,01
SHIFT LEFT FP 307.01 |
SHIFT RIGHT FP 307.02
DIVIDE FF 308,01
'SPECIAL ADD 6T 309.06
BUS TO OUTPUT - DISPLAY GT 500,01
ARITHMETIO CHECK - aT_ 600.04 il
BUS TO CHECK REGISTER o7 601.01
CLEAR ACCUMULATOR
.CLEAR B-REGISTER Al
‘OLEAR STORAGE
CLEAR PROGRAM COUNTER
'SPECIAL CARRY B
STOP CLOCK PULSES TO TIME DIST, | |

Figure 81



PROGRAM
TIMING

OPERATION
TIMING

OPERATION:

PROGRAM COUNTER TO BUS

SUBPROGRAM

GT

PROG. COUNTER TO CHECK REGISTER GT

BUS TO PROGRAM REGISTER

PROGRAM REGISTER TO BUS
BUS TO CONTROL SWITCH
CONTROL SWITGH TO BUS
BUS TO STORAGE SWITCH
BTORAGE SWITCH TO BUS
STORAGE READOUT

STORAGE TO CHECK REGISTER

BUS TO STEP COUNTER
STEP COUNTER TO BUS
BUS TO CHECK REGISTER
START DELAY COUNTER
ADD TO PROGRAM COUNTER
CLEAR CONTROL SWITCH
CLEAR STORAGE SWITCH
CLEAR A-REGISTER

CLEAR PROGRAM REGISTER-
CLEAR STEP COUNTER
TRANSFER CHECK

BUS TO PROGRAM COUNTER

PROGRAM COUNTER TO BUS

PROGRAM REGISTER TO BUS
BUS TO STORAGE

STORAGE READOUT

STORAGE TO CHECK REGISTER

BUS TO A-REGISTER
A-REGISTER TO BUS

aT
GT
aT
aT
aT
aT
aT
GT
GT
aT
ar

aT
aT

GT
aT

aT

SUBTRACT: A-REGISTER TO ACCUM. GT
ADD: A-REGISTER TO ACCUMULATOR  GT

ACCUMULATOR TO BUS

aT

ACCUMULATOR TO CHECK REGISTER GT

ACCUMULATOR TO B-REGISTER

CARRY

ROUNDOFF

PRODUCT SION
ACCUMULATOR SION
A-REGISTER SIGN
COMPARE

MULTIPLY

SHIFT LEFT

SHIFT RIGHT

DIVIDE

SPECIAL ADD

BUS TO OUTPUT - DISPLAY
ARITHMETIC CHECK

BUS TO CHECK REGISTER
CLEAR ACCUMULATOR
CLEAR B-REGISTER
OLEAR STORAGE

CLEAR PROGRAM COUNTER
SPECIAL CARRY

aT
aT

GT
aT
12
FF
FF
FF¥

aT
aT

STOP CLOCK PULSES TO TIME DIST.

Figure

102,02
102.03
103.01
103.02
104,01
104,02
201.01
201.02
203,02
203.03
305.01
305.02
601.01

102.01
102.02
103.02
203,01
203.02
203.03
301.01
301.02
301.04
301.05
302.02
302.03
302.04
302.20
303.08
304,04
304,05
304,07
304,08
306,01
307.01
307.02
308.01
309.06
500,01
600.04
€01.01

8p

CONTROL TIME PULSES

1234 5678127314

.y |

| 1B A

32

-

o |

=]

82

TIMING FOR SUBPROGRAM

DELAY 1/2
DELAY 1/2

| IpELAY 1/2

DELAY 1/2



PROGRAM
TIMING

OPERATION
TIMIRG

OPERATION:

PROGRAM COUNTER TO BUS or 102.02| |
PROG. COUNTER TO CHECK REGISTER GT 102,03| | | |
BUS TO PROGRAM REGISTER or 103.01] | | ]
PROGHAM REGISTER TO BUS 6T 103.02 | |
BUS TO CONTROL SWITCH oT 104.01 | 1B
CONTROL SWITCH TO BUS OT 104.02 | |
BUS TO STORAGE BWITCH @1 201.01 | |
BTCRAGE SWITCH TO BUS oF 201.02 [ ] | | N
BTORAGE READOUT oP 203,02 1
STORAGE TO CHECK REGISTER aT 203.03 ] A
BUS TO STEP COUNTER GT 305.01 | |
STEP COUNTER TO BUS 0T 305.02 | | :
BUS TO OHEOK REGISTER or 601.01 | | | R
START DELAY COUNTER Il | | |
ADD TO PROGRAM COUNTER 1 | 1
CLEAR CONTROL BWITCH | B|pEraY 1/2.
CLEAR STORAGE SWITCH Il 1 [ | A |vaLay 272
CLEAR A-REGISTER [ |
CLEAR PROGRAM REGISTER ' | 1
CLEAR STEP COUNTER | j 1
TRANSBFER CHEOK 1 | I | || DELAY 1/2
BUS TO PROGRAM COUYNTER oT 102.01
PROGRAN - COUNTER TO BUS 6T 102.02
PROGRAM REGISTER TO BUS 0T 103,02
BUS TO STORAGE GT 203,01
STORAGE READOUT GT 203.02
STORAGE TO CHECK REGISTER oT 203.03
BUS TO A~REGISTER or 301,01
A-REGISTER TO BUS GT 301.02
SUBTRACT: A-REGISTER TO ACCUM. T 301.0%
ADD: A-REGISTER TO ACOUMULATOR GT 201,05
ACCUMULATOR %O BUS 6T 202.02
ACOUMULATOR TO CHECK REGISTER ' GT 202.03
ACOUMULATOR TO B-REGISTER oT 302.04
CARRY oT 302.20
ROUNDOFF 6T 303.08
‘PRODUCT SIGN ar 304,04
ACOUMULATOR SIGN GT 304.05
A-REGISTER SIGN GT 304.47 DELAY 1/2
COMPARE 6T 304,08 |
MULTIPLY FF 306.01
SHIFT LEFT F¥ 307.01
SHIFT RIGHT FP 307.02
DIVIDE FF 308.01
SPECIAL ADD a7 309,06
BUS TO OUTPUT - DISELAY a7 500.01
ARITHMETIO CHECK aT 600,04
BUS TO CHECR REGIBTER @2 601.01
CLEAR AQGUMULATOR
GLEAR B-REGIBTER
CLEAR STORAGE
CLEAR PROGRAM OOUNTER
SPECTAL CARRY
STOP 'CLOCK PULSES TQ TIME DIST.
Figure 83

COMPARE

op

CONTROL TIME PULSES
123456781234

TIMING FOR CONDITIONAL PROGRAM



" PROGRAM
TINING

OPERATION
TIMING

Of’ERATIOH: TRANSFER DIGITS ta

CONTROL TIME PULSES

1 2345678123%4

TIMING FOR TRANSFER DIGITS

PROGRAM ‘COUNTER TO BUS .67 102.02| |8 | |

PROG. COUNTER TO OHECK REGISTER 0T 102,03| |A |

BUS 70 PROGRAM REGISTER ‘6T 103.01 | 1

PROGRAM REGISTER TO BUS 6T 103.02 1

BUS TO CONTROL SWITOH or 104,01 |

CONTROL SWITOH o BUS -@7 104,02 | |

BUS TO STORAGE BWITCH er 201.01 1 | _

BTORAGE SWITCH TO BUS T 201.02 || | | 1

STORAGE READOUT GT 203,02 | | 1

STORAGE TO CHECX REGISTER aT 203.03 | ] i

BUS TO STEP COUNTER 6T 305.01 | |

STEP COUNTER TO BUS oT 305.02 |

BUS TO CHEOK REGISTER 6T 601.01 11 | |

START DELAY COUNTER IR | | | |

"ADD TO PROGRAM COUNTER | |

CLEAR CONTROL SWITCH i | B oELaY 1/2

CLEAR STORAGE SWITOH I [ | [ R |pf1AY 1/2

OLEAR A-REGISTER : |

"OLEAR PROGRAM REGISTER | 1IN -

OLEAR STEP COUNTER | I

TRANSFER CHEOK | | B | || DELAY 1/2
_ BUS TO PROGRAM OOUNTER aT 102.0%

PROGRAN COUNTER PO BUS 6T 102.02

PROGRAM, REGISTER TO BUS 6T 103,02

BUS TO STORAGE 6T 203.01 [ ]

STORAGE READOUT aT 203.02 1

STORAGE TO CHECK REGISTER aT 203.03

BUS TO A-REGISTER 6T 301.01

A-REGISTER TO BUS '@T 301.02

SUBTRACT: 'A-REGISTER TO ACCUM.  GT 301,04

ADD: A-REGISTER TO ACCUMULATOR  GT 301.05 .

ACCUMULATOR 1O BUS ‘ @7 302,02 . |

ACCUMULATOR TO CHECK REGISTER  GP 302.03 i’ 1

ACOUMULATOR TO B-REGISTER o7 302.0%

CARRY 6T 302.20

ROUNDOFF a7 303.08|

‘PRODUCT- SIGN er 3oh.ol|

ACCUMULATOR SIGN @Y 304.05L . i

A-REGISTER S1GN aT 304,97 DELAY 1/2

COMPARE 61 30U4,08

MULTIPLY ‘#F_ 306,01 '

BHIF? LEFT TP 307.00
" SHIPT RIGHT FP 307.02

DIVIDE FF 308.01

'SPECIAL’ ADD % 309.06

BUB TO OUTRUT - DISELAY 67 500.01

ARITHMETIC CHEGK @2 ‘600,04

BUS TO CHEOK REGISBTER o1 601.0L 1

CLEAR ACGUMULATOR

CLEAN B.REGISTER

OLEAR BTORAGF

CLEAF PROGRAM GOUNTER

SPEOIAL CARRY

BTOP CLOCK PUKSES TO TIME DIST.

Figure 84



"PROGRAM
TIMING

OPERATION
TIMING

OPFRATION:

8PF.OTAL ADD

an

CONTROL TIME PULSES
1 2345678123%4

TIMING FOR SPECIAL ADD

PROGRAM COUNTER TO BUS ar 102.02| | 1
PROG. COUNTER TO CHECK REGISTER GT 102.03{ |H
BUS TO PROGRAM REGISTER GT 103.01 [ 1
PROGRAM REGISTER TO BUS 6T 103.02 | |
BUS TO CONTROL BWITCH oT 104,01 ! |
CONTROL SWITGH TO BUS GT 104,02
BUS TO STORAGE BWITCH oT zo1.01f |l
STORAGE SWITCH TO BUS aT 201.02 } 1
STORAGE READOUT aT 203.02 1 1
STORAGE TO CHECK REGISTER 4T 203.03 1
BUS TO STEP GCOUNTER 6T 305.01
STEP COUNTER TO BUS oT 305.02 :
BUS TO OHEOK REGISTER oT 601.01 | | | |
BTART DELAY COUNTER | |
ADD TO PROGRAM COUNTER
CLEAR CONTROL BWITCH | 1 DELAY 1/2
CLEAR STORAGE SWITCH Il [ | [ ] DELAY 1/2
OLEAR A-REGIBTER L
OLEAR PROGRAM REGISTER -
OLEAR STEP OOUNTER | | 1
“TRANSFER CHEOK | A| |DELAY 2/2
BUS TO PROGRAM GOUNTER T 102.03
PROGRAM COUNTER TO BUS GT 102.02
PROGRAM REGISTER TO BUS gT 103,02
BUS TO STORAGE oT 203.01
STORAGE READOUT GT 203,02
STORAGE TO CHECK REGISTER 6T 203.03 [ ]
BUS TO A-REGISTER 6T 301,01 B
A-REGISTER TO BUS _ 67 301.02
SUBTRACT: “A-REGISTER TO ACCUM,  GT 301.04
ADD; A-REGISTER TO ACOUMULATOR  GT 301.05
ACCUMULATOR TO BYS 9T 302.02
ACGUMULATOR TO CHECE REGISTER  GT 302.03
‘AGGUMULATOR TO B-REGISTER aT 302.04
OARRY : GT 302.20
ROUNDOFF _ar 303.08
PRODUCT SIGN or 304.0k4
ACCUMULATOR SIGN ° or 304.05 .
A-REGISTER SIGN GT 304.Q7 DELAY. 1/2
COMPARE GT 304,08 '
MULTIPLY BF 306.01
BHIFT . LLFT F? 307.01
SHIFT RIGHT FF 307.02
DIVIDE FF 308.01
SPECIAL ADD : @7 309.06 | I
BUS TO OUTPUT - DISPLAY GT 500.01
ARITHMETIC CHECK at 6p0.04
BUS TO CHECK: REGISTER o7 601.01 1
OLEAR ACCUMULATOR
CLEAR B-REGISTER
CLEAH STORAGE
CLEAR PROGRAM OOUNTER
‘S8PECIAL: CARRY
8T0P CLOCK PULSES TO TIME DIST.
Figure 85



PRCGRAM
TIMING

OPERATION
TIMING

OPERATION:

STORE AND DISPLAY sd

CONTROL TIME PULSES
1 23456781234

TIMING FOR STORE AND DISPLAY

PROGRAM COUNTER TO BUS 6T 102.02| | |
PROG. COUNTER TO CHECK REGISTER 6T 102.03| |l [ |
BUS TO PROGRAM REGISTER 0T 103.01 [ 1
PROGRAM REGISTER TO BUS 6T 103.02 |
BUS TO CONTROL SWITCH 6T 104,01
CONTROL SWITCH TO BUS GT 104,02 [ |
BUS TO STORAGE BWITCH or 201.01| |1 | |
BTORAGE SWITCH TO BUS 6T 201.02 | | | 1
BTORAGE READOUT 6T 203.02 | | 1
STORAGE TO CHECK REGISTER 6T 203.03 | ] 1
BUS TO STEP COUNTER GT 305.01 | |
STEP COUNTER TO BUS a7 305.02 1
BUS TO CHECK REGISTER 6T 601.01 | B
START DELAY COUNTER | (A | |
ADD TO PROGRAM COUNTER 1 | |
CLEAR CONTROL SWITCH | R {pELAY 1/2
CLEAR STORAGE SWITCH I [ f |pELAY 2/2
CLEAR A-REGISTER |
CLEAR PROGRAM REGISTER | | 1
CLEAR STEP COUNTER | 1
TRANSFER CHECK | 1 I | B| |pELAY 1/2
BUS TO PROGRAM GOUNTER oT 102.01
PROGRA¥ COUNTER TO BUS 6T 102.02
PROGRAM REGISTER TO BUS OT 103.02
BUS TO STORAGE 0T 203.01 1
STORAGE READOUT 6T 203.02 |
STORAGE TO CHECK REGISTER 6T 203.03
BUS TO A-REGISTER 6T 301.01
A-REGISTER TO BUS 6T 301,02
SUBTRACT: A-REGISTER TO ACCUM.  GT 301,0L
ADD: A-REGISTER TO ACCUMULATOR  GT 301,05
ACCUMULATOR TO BUS aT 302.02 | |
ACCUMULATOR TO CHECK REGISTER  GT 302.03
AGGUMULATOR TO B-REGISTER a7 302.04
CARRY OT 302.20
_ ROUNDOFF 0T 303.08
PRODUCT SIGN 6T 30k4.04
ACCUMULATOR SIGN GT 304.05
A-REGISTER SIGN 6T 304.07 DELAY 1/2
COMPARE oT 304.08
MULTIPLY FF 306.01
SHIFT LEFT FP 307.01
SHIFT RIGHT FF 307.02
DIVIDE FF 308.01
SPECIAL ADD 6T 309.06
BUS TO OUTPUT - DISPLAY 6T 500,01 |
ARITHMETIC CHECK aT 600.04
BUS TO CHECK REGISTER o7 601.01 ] |
CLEAR ACCUMULATOR
CLEAR B-REGISTER
OLEAR STORAGE |
CLEAR PROGRAM OOUNTER
SPECTAL CARRY
STOP CLOCK PULSES' TO TIME DIST.
Figure 86



UNIT CODE NUMBERS

100 ‘Oontrol

101 Master Olock

102 Program Counter

1C3 Program Register

104 Control Switch

105 Operation Matrix

106 Time Pulse Distributor

107 Operetinn Timing Matrix

108 Program Timing Matrix

109 Repeat Switch - (Removed from System)

200 Storage

201 8wilich
202 Toggle Switch Btorage
203 Flip Flop Stroage

300 Apithmatic Klement

301 A-Register
302 Accumulator
303 B-Register
304 8ign Oontrol
305 Step Counter
306 Multiply
307 Shirft

308 Divide

Yoo Input

500 Butput

600 Oheoking

601 Gheck Register

AC

BO
BD
DE
ES
FD
FF

IC
PF
8T
TG
TP

PARALLEL DIGIT COMPUTER CODES

LETTER SYMBOLS
Agoumulator
Buffer Amplifier
Binary Coder
Bus Driver
Delay Element
Electronic Switch
Frequenoy Divider
Flip Flop
Gate Tube Oiroult
Intensity Control Cirouit
Pulse Forming Circuit
Btorage Tube
Irigger Pulse Generatcr
Timing Pulse Generator
Trigger Tube

Figure 87

DRAWING SYMBOLS
—_— B8ingle Channel Line

—
T—8—~  Multiple Channel Line

b
4

Branch GConnections
Indicating Direction
of Flow of Data







