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SCURCE - DESTINATION TABLE

S D
CODE SOURCE CODE DESTINATION
=T ==
00 (oU) Line O 00 (0U) Line O
01 (ov) " 1 oL (ov) " 1
02 (Ow) " 2 02 (ow) " 2
03 (0X) " 3 03 (0X) " 3
oy (1U) " L ok (1U) " L
05 (1v) " 5 05 (1V) " 5
06 (1w) " 6 06 (1W) n 6
07 (1X) " 7 07 (1X) " 7
08 (2U) " ) 08 (2u) f 8
09 (2V) " 9 09 (2v) " 9
10 (2w) "m 10 10 (2wW) 10
11 (2X) "o 11 11 (2X) noo11
12 (3U) moo12 12 (3U) w12
13 (3V) "o13 13 (3V) w13
1 (3wW) L 1y (3w) w1
15 (3%) " 15 15 (3X) "o 15
16 (LU) 16 16 (LU) voo16
17 (LV) no17 17 (LV) w17
| 18 (Lw) no 18 _ 18 (LWw) ® 18 ]
19 (LX) " 19 (IN-OUT) i (19 (LX) " 19 (IN-OUT) 4
20 (5U) n 20 (4 word) 20 (5U) " 20 (L4 word)
21 (5V) n 21 (4 word) 21 (57) m 21 (4 word)
22 (5w n 22 (L4 word) i |22 (5W) n 22 (L word) i
| 23 (5%) " 23 (4 word, IN-OUT)]  [23 (5X) " 23 (4 word, IN=-OUT)]
24 (6U) MQ Register 2L (6U) MQ Register
25 (6V) ID Register 25 (6V) ID Register
| 26 (6W) PN Register 1 26 (6W) PN Register (PNg) .
| 27 (6X) 20021 # 20<AR j 127 (6X) TEST (non-zero) ]
| 28 (70) AR |28 (7U) AR (AR¢) i
| 29 (7v) @ %20.(INPUT REGISTER) 29 (V) Add to AR (AR,)
30 (W) 20021 | 30 (7W) Add to PN (PN
| 31 (7%) 20621 i 31 (7X) "SPECIAL DEST. #31"
MQ Register = MULTIPLIER-QUOTIENT Register (2 word)
ID Register = MULTIPLICAND-DENOMINATCOR Register (2 word)
PN Register = PRODUCT-NUMERATOR Register (2 word)
AR = ACCUMULATOR REGISTER (1 word)

$ means auxiliary equipment is required for normal operation

*

can be used as source of ZER0OS for clearing lines.
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SPECIAL COMMANDS TABLE (DESTINATION = 31)

s CH HEX.
CODE CODE CODE SPECIAL COMMANDS (D CODE = 31) oc's
—— — —
00 (0U) 0lz || SET "READY® ) ) 0000
o1 (ov) |0,1,2,3. $ |03z | MAGNETIC TAPE WRITE U oot 0001
02 (OW) $ 105 || FAST PUNCH LEADER, etc. 0010
03 (0X) $ {07z FAST PUNCH M19, etc. ) v FAST 0011
oy (W) {0,1,2,3 $ [092% [ MKGNETIC TAPE SEARCH, REV. ) 0100
05 (1v) { 0,1,2,3 $ [Ovz# | MAGNETIC TAPE SEARCH, FOR. L - 0101
06 (IW) Oxz || PHOTO TAPE REVERSE (#1) 0110
07 (1x) 0zz PHOTO TAPE REVERSE (f@2) ) 0111
o,
<3\ N
08 (2u) 11z TYPE AR & punch if toggle 1000
09 (2v) 13z TYPE M19 switch is set | .. 1001
10 (2w) 15z FUNCH M19 1010
11 (2X) $ [172 CARD PUNCH M19 ) > SLOW 1C11
12 (30) 19% TYPE IN 3 1100
13 (3v) {0,1,2,3 & |1vz# || MAGNETIC TAPE READ L 1y 1101
U (3W) $ |1xz CARD READ, etc. 1110
15 (3X) 1zz || PHOTO TAPE READ ] 1111
16 (LU) 21z || HALT
17 (Lv) | o 23z || RING BELL
o 1 63z | RING BELL and {MAN. PUNCH) to TEST
L 2 $ |udz ||RING BELL and START INPUT REGISTER
" 3 $ |y3z RING BELL and STOP INPUT REGISTER
18 (LW) $ |25z || TRANSFER M20+ID to OUTPUT REGISTER
19 () | o $ |27z START DA-l, etc.
t 1 $ |67z STOP DA-1, etc.
20 (5U) | 0,1,2,3 29z# || SELECT COMMAND LINE (CH & S/D); RETURN EXIT
21 (5V) | 0,1,2,3 2vz# || SELECT COMMAND LINE (CH & S/D);  MARK EXIT
22 (5W) 2xz || SIGN OF AR to TEST (T1eAR—>TEST)
23 (5X) | 0 222 CLEAR MQ, ID, PN, and IP F.F,
" 3 yzz || PNeM2 to ID, and PN*M2 to PN
2l (6v) 31z || MULTIPLY (IDXMQ plus PN,—>PN)
25 (6V) | 1 73z || DIVIDE (PN<=ID —MQ) T is
26 (&W) | ¢,1 35z% || SHIFT MY LEFT and ID RIGHT | increment [ rel.
27 (6X) | 0,1 37z#% || NORMALIZE MQ AR if CH®=O
28 (TU) | @ 39z || "READY"
" 1 $ |79z || "READY IN®
" 2 $ |v9z | "READY QUT* > to TEST
" 3 $ |29z DA-1 OFF
29 (7V) 3vz || OVERFLOW
30 (W) | 0,1,2,3 § |3xz# || MAGNETIC TAPE WRITE FILE CODE
31 (7X) |0 3zz || NEXT COMMAND from AR
u 1 Tz2 TRANSFER NT to M18 (CN or Ml8g—»M18)
% means HEX. CODE FOR CH = O only
$ means auxiliary equipment is required for normal operation
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I C | C; | Cs ’ C, | Cs | Cs | (o |
RN L e } v $1GN--{"=" means DOUBLE PRECISION|
é "% PN A ! SEE BOTTOM TABLE -
o <® i |
: RN N —
N om0 12 3 L 5 6 7 8 5 u v w x vy z|
v & ™ v T e O e e A e
— Y
0 8 o 1 2 3 4 5 6 7 8 9 10 1 12 13 WL 15
1 9 6 17 18 19 20 21 22 23 2, 25 26 27 28 29 30 31
2 u 32 33 34 35 36 37 38 39 Lo L1 k2 L3 L LS L6 U7
3 v 48 49 50 s1 5 53 54 55 56 57 58 59 60 61 6z 63
i W 6y, 65 66 67 68 69 70 71 72 13 7 15 16 77 78 19
5 x|——| 80 81 8 83 8, 8 8 87 B8 89 90 91 92 93 94 95
6 y|—— | 9% 97 9 99 100 101 102 103 104 105 106 107 108 109 110 111
7] [z} ——|[112 113 114 115 116 117 118 119 120 121 122 123 12 125 126 127
T o N number
DESTINATIONS
Line Line Line Line ILine Mg ID PN, Test AR ARy  PN4+
SOUACE 00 -15 16 -19 20-24, 25 26 27 28 29 30 31 SPECIAL COMMANDS*

00 000 = 00z 9210 - 013 01, - 018 Ul9 Olu 0lv  Olw 0lx Oly 0lz Set READY
0l 020 - U2z 030 - 033 034 - 038 039 0O3u 03v 03w 03x 03y 03z Mag., Write
02 oLO - Ouz 050 - 053 054 - 058 059 05u 0S5v 05w  05%x OS5y | 05z Fast Punch Ldr.
03 060 - 0bz 070 - 073 O7h - 078 079 O7u O7v  O7w 0O7x OTy 07z Fast Punch M19

oL 08N - 08z 090 - 093 09L - OY8 099 OYu O09v  O9w  09x  O%y 09z Mag. Search rev.
05 M) = OQuz Ov0 = Cv3 Ovh - OvE Ov9 Ovu Owv Ovw Ovx Ovy Ovz Mag. Search fwd.
06 Owd = Owz Ox0 - 0x3 Oxiy - Ox 0x§ Oxu Oxv  Oxw Oxx Oxy Oxz Ph Tape rev. 71

07 0yd = Oyz 020 - 09z3 Oz4 - 0z8 029 0Ozu Ozv Ozw Ozx Ozy Ozz Ph Tape rev. ge

o8 100 - 10z 110 - 113 11k - 118 119 11w 4ilv  1lw  11lx  1ly 11z Type AR

09 120 - 12z 130 ~ 133 134 - 138 39 13u 13v 13w 13x 13y 13z Type M19

10 U - 1z 150 - 153 154 - 158 159 15u 1Sv 15w 15x 15y 15z Punch M9

11 160 = 1bz 170 - 173 174 = 178 17y lru 17v 17w 17x 17y 17z Punch Card M19

12 180 - 18z 190 - 193 194 - 198 199 1%u 19v 1% 19x 19y 19z Type In

12 1u0 - luz 1v0 - 1v3 1lvi - 1v8 1v9 1lvu lvv 1w lvx Yy lvz Mag. Read

1 1wl - lwz 1xD - 1x3 1xg = 1lx¢ 1x9 1xu 1lxv  lxw  Ixx 1xy 1xz Card flead
15 1y0 - lyz 120 - 123 1lzh - iz8 129 1lzu lzv lzw lzx lzy | 1lzz Ph Tape Read

16 200 - 202z 210 - 213 244 - 215 219 2lu 2iv 21w 21z 21y 21z Halt

17 220 -~ 227 230 - 233 234 - 238 239 23u 23v 23w 23x 23y 23z Ring Bell
18 240 - 2uz 250 - 253 254 - 258 259 25u 25v  2Gw  25x 25y 25z 20+ID to OR
19 250 - 202 270 - 273 274 - 273 27y 27w 27v 27w 27x 27y 27z Start DA-1

20 280 ~ 282 290 - 293 29L - 293 29y 29u 29v 29w 29x 29y 29z Return

21 2u0 - 2uz 2v0 - 2v3 2vh - 2v8 2v9 2vu 2vv 2w 2vx 2vy 2vz Mark

22 2u0 - 2wz 2x0 - 2x3 2xl - 2x8 2xY 2xu 2xv  2xw 2xx 22Xy 2xz  Test TleiR
23 2y0 - 2yz 2z0 ~ 223 2zL - 228 229 2zu 2zv  2zw  2zx 23y 2zz PG Clear

Me 24 300 - 30z 310 - 313 314 - 318 319 3lu 31v 31w 3 31y | 3lz Multiply
ID 25 320 = 32z 330 - 333 3L - 338 339 33u 33v 33w 33x 33y | 73z Divide (CH=1)
PN 26 340 - 3Lz 350 - 353 354 - 358 359 35u 35v 35w 35x 35y | 35z Shift

20.21 + 20-AR 27 350 - 3%z 370 - 373 374 - 378 379 37u 37v 3w 37x 37y | 37z Normalize

AR 28 3R0
20-IR 29 300
20.21 30 3w0
20.21 31 | 3y0

38z 390 - 393 39L - 393 39y 3% 39v 39w  39x 39y 39z Test AEADY

3uz  3vD - 3v3 3wk ~ 3v8 3vy 3wu 3vv 3w 3vx  3vy 3vz Test OVERFLOW
3wz 3x0 ~ 3x3 3xh - 3xE 3xy 3xu 3xv  3xw  3xx 3xy 3xz Mag. File Code
3yz 3z0 -~ 323 3zh - 3z 329 3zu 3zv 32w 3zx  3ay 32z Next Comm.{m.Ax

LI B B |

# SPECTAL C.'¥ANDS: See "SPHECIAL COMAANDS! teble (page a) for complete listing.

tote: Tae CHARACTEAISTIC used in the above table is O (except for DIVIDE).
COMMAND CONVEASION TABLE

If CH = 1, addl to the left digit; if CH = 2, add 8; if CH = 3, add w
(Decimal to Hexadecimal)
Examples: CH

CH

non

1, $ =28, D = 01, last three hex. digits = 781
3, S =21, D =29, last three hex. digits = yvx G=-15D

_5_




o
(801-821"9°1) 07 = 103

wop3a3103. 1

= 1)t}

13013 3114M

SRR
—-ASL-
%3013 avis Ast-
—— - Afl-
3013 Ao
sl — &
—— sdgs u~n

sgg

\8
000 - " w

&

t

06
N33 - ppow D

6y
930 -y pow |

'p’llla

¥agq.



V€ £ HS5 LB bO 2

02—
@ 30 - oo 3594 —
AO

© T L e asw ,
1y
\\\\\\ n
® : e 8L (L2224 PPy, @3 30p 24) PIRP \u :
,25(0d Jesaa o3 sap 2u ﬂ__onv/lr“ T
C1 A prAwop) 2 wq vin
® | W wusy 1353y pos
PP
® AR wury 13 e
AQ
T T O T Y T o1
a0z-
P2 €45 7L8 a2
:3dWYX3
Ao
..... . wf:----::wﬂ_u: - B A
d0Nd-dind  Yosk Aoer "
)2 S2y '
g/ 1
1 1
1
1
|
I
|
|
1
]
i
)
)
I
1
|
|
/I..._Ir w2l m
an] ¥ !
021 €Y HzZe +u '
H ‘S $91435 UOAU !
i —1 :
“ o§ 22 "
| |
I i
] ‘
I I
) |
I i
' |
. |
" m
! i
b e o :
Ardgno nedyno
win 40 (e . w0, o
L3nEL ! “$y4 WD 3a01a, W ! 354
AGa~ ' = - 1
m .% M m
| 1
\ H
T b |
: roz- ra2- m
m AQO1+ ACOI+ \
b e e e e e ——— e e e ] !

AO

I2¢ +5 9L &b
@ JL L.
® U J
® U g

_mMoerov

3 WeX3

¥3LIANI-¥3330G
2

A~

sandjre
S#3uopeq

by
Y

Lnani

AR N~

Pedyoo
LI5V4




HOOOI LNIHdHVATO 1s0d-HOINaliid

WNIT /-9 NO/LD2S

*dIVD ‘'SITIONV SOT

NOILYYOdHOD NOILYIAY XIGON38 40 NOISIAIA

*S3IHONI NI SNOISN3IWIAQ TV 'S
‘XOUddY ‘¥ 010° 3901 JUVHS NvV3Hd ‘v

“Ni ¥33d SO0° NIHLIM SIXV
FAILD3AdS3Y OL IUVNDS SIDVIENS AINIHOVA '€

‘ON 1dvd R \D\{EOU \..\\\QQN HIINID NOWWGS NG S.VIG GINIROVW *2
~ 120 3lva SWY NI NW HSINIS QINTHOVK °f
il é A8 NIQAIFHO4 NOILDONAOHA3Y | 010" F XXX° oy g 24 = MVINONY
70 S 790 | 2nvyN Q3ZIMOHLAVYNN GNV 40 Aly¥3doud | €0° + XX o+
oSN ~Tona | usNa 15353 | uoN3 W3R YRR B NwvEa S9v5s NOILVWHOANI GNV ONIMVHAG SIHL | A3LON SV 1d30X3 S3LON ANV SIDNVHIIOL
"ON 123aOW | 'W3sSsv LX3N | OL ¥VIIWIS NO Q3sn 1sdld NOILVDIZID3dS IVINILVA ] NOILdIdDS3a IVINILVI
i 1
- -2 avom
< sgyYoM L/8 6Z 8o/ __
//VQr‘vv TO FHIYOLS HOS 0TS [
2,,, 5 1 > 74
~/8) \uwvo‘%\v\ > o 71
G, 2% Z
77 4 o, O L
&1
SIS |
QQK—\ I8 <4
> o -3
s 61
v (2!
M /{1
a 22
ST+ ﬁ\u
FULIPMNM JHOM { —> - - s/ 4
J 9/.
A
o 20LHO0LS QHOM £ v 7 a¥om
.mal%ko\s F—> L4 g FOLHOLS THOM Z 22
Py M 5 FOVYOLS aHOME 7
vy ¢ 22
WQQN g Jt 179 ) 1o> 9
mz ®v 0 LTL
A
o & _ v
o? * P
nvO - i
Y 7 !
\AN 742 |ayom
Il Il Il
‘uddv | aiva | NOlldl¥Dsaa [ a1

SNOISIAZN

NOlLlLdidDS2Q

‘ON 1uvd

‘D3H ‘ON

ON W3lt




2P \</\||\/\|
\ﬁ\m\ ov \\uu:\ﬁ.ﬁs Eak\» *\ Qo7H QeTY EQA \etuvw - \\ N\W

_4|\b/>lc|\l/l.[
v\ g — X
T IMT AdowINW Ny@% \ L LU
WbFOEI T DILEW IHOS ,mvww Fsor zoem | L LI
w5 oS 8
7

M Al LSTL

S Fabrt SMaEIT

NMNI07D qE7Y |_—

uuu.\m
N0z -
A0 U
S0
S
TTTTTTTT T JY T T
|
! - A0/~
| 3095
| oLt it e ‘
m Iﬂu&\ £ x ) yee
i o T .
[PZ2-7% doonm ¥z i
W [ yor/ !
" oyLe ot ) "
F pr-2d lnd « >3 _
(peer ] ettt I 7% S I A T N 7SN SN2 S At A I S oy L ] !
e Wy o © b-8
e 1°r b
(rwaad) (.51, 2380 uo>) 3L SEPP)
L3nduw QYR JLtum QvaH aviy
3Iswus \ ﬂ
O e

\v\u\c sporas un\aw\WN.xf\*c spurw ZEIC M Fo&INS wraZ



LYVHD ®OWAOVd

NSDLIY
22091 -
A O L s ¥ d W r®% 74 390 8 v
_ AN _
Mw AN Nv % \~
olx2 6D 830 Wuu 201 SAD | €25 2% 120w o P
¥pe X098 ¥ oS —
40% - 3 7o
E 744
AN L S AINW N 3 G 2 € Vv A xose
| Lo | n T@ll a
mos/ yo95
xors yoru Fon 4
voss Foer
i ] ¢ %M s o] « r e[ ol __mwumvnww 1-a w0|||®l"u A o)
XOEP
X rHA 3 @ D8V n a
: I O O O T (e
3 Q NOIN M
>ors wors xyolt ol - AXogh
F0. kl <
ﬂ - yors R d s £ 9 2 3 xob
00+ & S a
H TN Nd 3 S LN A
174 ~NOW
—_— 2- uo .\ T
€-a e-d TIOFWAS 219071
QoL ® € 2 | NES@| ASS®@ -8 01 y3arnia | asainta b € 2 |
- WN| 24 A3IMOT0 v 1
%49 | 1nawno] A3 | Ladino [1ngino]ingino| wam | aim | M99 Tz | YO | A00 T o T Giao | Laant | Laae | dognn | soaen || VRN 24D 13, 4 oKD S1117a
@IV Nan13A] NoL- B 3snd
3%7nd - - -
A >a | 1345 ds A3 S11M N3O | N3dO Ael Pal=k4 wAD | N3do N340 | M2070 | N3O N340 NILO | (N3dO 20 dWYID XD01D| 69117a
1 o Aot YTy - D) ol Y
Yo | o | %o | BERL Lo aax | PTFY| 7% | ~3wo | O | nago | pooi | Naso | ©'o | Mo | o | eiEesleray €a £ 30010 | $80170
+M%w 'a ‘4 gl % £g $g *4 +umow.» *5 | 5o oo+ | €2 %o 2o | to | aay 15 2a 2 3do/a |9goia
v el e,
25| x3n] oo 6+ 25 5 85 P | oely| Ly Y| Aoow meoW €5 LN 95, iw\ Mw\ 5 1a | 3001 | e9tta
T | Yo | s | bqn | Ban | 4o | A3y SAINNC, noz- | waAo | pcoia| PTn | San | P Eas | Z9n| 9o 2a | dwWv 30016 | g8oina
ve |2 2 3SMd | rSS®| ASSE| | [ Qi Vi . ;
| - +
1n0200| L0asno| 93MS | ) Sl N300 | haml Sam] Sigl 707-| 2no | N3do| oo+ | ose AP g [ 929 ] o indinoll ¥VE ] WM | @Y 3uam | eg0ia
vl =g ASSP| ASS®]| . 3070 ] )
3 091~ | 3 1
Lodino| N39O | Mado || P | Nado | n3so | (PPP) T8RO nosi-l N3do [ wAo | oo+ | Azx | o0 avaa (@043 qrams || N33X9 | vd | dwv avad | i80i7a
—| ol + -804 € 2 1 ASSP®[ASSB| | d3aqwndl2a3ciadf [S 2 ]
dew |10d100| di+ [10d1n0] 10dino|inarno] WaM | wan| MO7'T| AR VAO [ A0 T Lot G | Laant | 1aat | anem | Loge || 93 -39 [L¥3MOTI04 300H1VY| 280170
2 az vz ‘NSSP| 'ASS P . ~ i ) 7 Q) |
sovant| M399 | nginolinaino | M240 | A3 L UTUT Tyl hom= | N3do | wao | ook | ~Nado | Nado 100200 | 1ngrno] MO | g | 2008 18 [¥3133am1 3334n8| baoing
az vz =Y w1 1 Z | ASS @] Ass B ve g2 v al
: - 3|
404100 | 1010 | 10d1n0 [1nd1no | NoaN | NoaN | aam | wiw | 7O7VT| N3O WAO | ASA | N340 | 20010 |l i | caan [|M0T3A | 22 =974 JI74 [€8017d
30705 [o8wAS ON
n 1 3
A L s 3 d N w Y r H 3 a a ) a Y Mlranen| o3 39V A2vd g

S¥7ULTT N/

_/O_



WO 4092 3jpucy

N T ndNi
(SS121i) ¥3ANY 3LEN VM, € 104

I
X !
“4'm Cyy X R |
" 3510d 3L18M 3570d ILEM A@
|
dwv3xd avay 2 i = = @
Sabvrobd 3L1uM-Qv3y ! A0 YGEl :
| x_wm AT s y_w.m 07 :
. 01y o s _
oslo
(B9 °s|© ) _ m%«r_, o ;
! 8 & Je ‘
.- a4 B - !
* 2550 yo3 © _ - |Ir|a, |lanL.:.< "
® po® u I by »a :
T el | a2A e . vaZA | i
St ASS-@) WA e (€ TR i -
Lbv9 3dhqsopoyed po(z TR y T )
59bs 3dky sper (1o (1 339 ) A0O1 + W T@ +
i ! To2 Sy T
| H) AQO1+
! AOOTE iy s T ]
i NET T @>omm+
_ — N —yg h
82 |suz L L2 €Y
_r._.?_._bo A ¥2 1ndino a .Sa.r:oOx Ow. 104100 |m
it (1) i () et B @) i

avaH w:m.z/&\.\ (40 2> Qv3H EEB/CQ\.\

YIA 4° xth qc....uﬂ._mcoU
Spoype o pub via

(Ppoye> VIA) €

. (Eudvin
a0 [Bly] w0 q0q ) 42 ok

Ab-xadde = ¥P3 yeogm Gosiool
A= >3 > 95b -

0500 -

AILNOI= >3 > A% 'S0l -

[T |

HOV3 04 QEQIAONL M3

iMod 1S3l T 10din0 2 10dino A(NMOd 1S3L \ t
1 Q

UARY "

|
AIL1O1= = (2a+aty Pl)*E =
A90'501- = (Bl+giy ) #1 o
40
I SMO|%} ST Duok pasow 'sqd o
. sporaed 1 uo poubis su puo (WOMT OL LX3IN SISSHHD NI qaiysoT)
N3IIYD A I puvy 1BPOS 42 1O YIA M S SIUON ] " !
(L901D) (43)  ¥INENAWY av3y L UM v (mee i) (T3NNYHD) dWVSdd av3y
poeomoe- i e @ Promnmms S Tomos oo "
, 31D WOO ayFY I L .
_ e +
! i
; Agey- 3
" !
] =
] i 4\\ I ﬁ
" sge yeei el L o ! o v
: o Y B S T 42 ' a3y
1 - Uv
. F . _ Lo
] = S -
[ =7 _ —— —— A % J ~u Mw
"_ | g |
[ SN gIA 7 ! L |
| a X i 4V H
LS _ Jo %5 _
n | -] _ |
[ uy | 5 T |
1
“ |_w m PRy >oo_+m & H |
| " L  oors
! m SH3dIdWY3Nd 6 0 Moy \* YuOE m
I 1




(suorgeaydde ﬂmiid.u puv (Uergousmy ' Mpo|2 4of)

1 N H i 1
) ; (600121 i 43d) A= 3 m i i
o6 Ao ool pum, d0q) ; dWETD 3007 vee n m — !
t hokio} . | :
(3q¥Y¥D) S$35PMOHd 3TA0IT | M “ ®— ] T
| T X011 S
1 | Py < |T|IA”V
2207 °s{° Mu.c m m r It T
) ! :
| | o
_ G- .
< _ ¥ —H—
(621 ;) ! A ¥otl s i
2 3:0q, 2a_ ! " b o m
I ' i t
& O | | RO
N i t !
] ) ' A
© S | S R
[ a " 1 ' M3 » !
@ el @ "ATY AWYTD 35104 AW _ m * v
- NaU3y & w oA w (£ H.u 1 :
@ ) O\,., ASAWHT> 35104 1AHS g %2012 (1 ,}Tﬂu.ﬁr ! e S
@ H—0Q NSN3y 3570d 30M () o e ; 0
: R :
® M @ NE0L3Y o1 w3w @ — .:..H.S-r _ ® wony | " ®
i B ,. AT dWHTD X207 quIn (L 4 T m ! e 2 T
©® " ® w ! ; — 0O
l ! ' !
" W ' | | A001+ m
m " $170534 " B () R TR -
49368 wWOd I
! “ INBWSAZQY 0L vaes M @ oo
" 1230909 # €y ! w:
O a2 A)-A207D guay
|
I

I seoa 3d

($eo1-dind “PUY SHELYIANI ¥IFH0E 4O > 23o|d 493)
(EbbD1 42 dwED Q0T | 'D'q |

= |
| . _ u
: MU AbE 3wy ! 3 ®
! SyoLS1S3Y | f
Y AN ! @
i
Ao @ AO ( s

, |
1 E i

! ‘iu_n ._m ._vu_n ._m" .;un JMn Jmn J.oun ._m" Jnun .&u" 1] ! " @
! T — e v|“ ——d — 4 L — — b— 4 ! HIOTHIINI * :

m $ 3 < - - < ) 1 " O

n Ln :.un Y oty :Qun Zmn by By Pwun :m Ly » :mn :m“ =N e :m :mun > 24 :mun o 1] € "

roZ - W t— @

_/2_



‘24259428 43

$3bUMIY4 3ENL

(2229 ospp )
¥ ® - .Umdvauu\,wm fa@u%msm
e du:oLw .ﬁxucv r,w. b oun €

WP ©
.ﬁ:aEm @ PAPRuUed PuT 4 :_u mmM EEW

ﬁﬂ.ﬁvccﬁu_ﬂ us3q svy 8> i 3M9|(94 5O
1P S1 K, 494 PPSN AU -aarg (2
T S965 A1 39y [y (1 153N

IAUS “ao> Bipuoy

3Img : 4o N;SaI

(Lonzj = g24)
DM H3MOTMO
3q0HLYD 23D

Lol Ao -
%H
_wx J_oL_ i
. ) o 2
Q3y Ao d:nsdI Aev sy M_um ARy *
(Fo1ion i)
| # H3MOTIO

3q0HIYD RN

xmw 54 HoLg ¥
—
7y e 1 wee T !
4 om_irw o 12 Eﬁ‘@+
W Lhasngl A0DI+ >8.¢A|@>8.f
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ J
AOU- AQOI+ T
[gle2>] “xo‘ov d»ﬂ:dI
T At S o @
. 4 LOdN} € L0aN! 2 1ndNI (8bbD! ijad) &od-d1d |, 44, 1 lodni '
WUO0D WICTD @VUQJU
; roa| = yy roa @Eﬂp
i 384 MEE NEE o soe s Ldbol | soew KoeH WEES e e i
i 82y EEN 138 o2y 4 o> L2y 22y It oy s2y H
; nn 8 3 x ) _
' + . v € 2
' Nﬂ> —_— 1 p—— M~ m/ I;Jb'(((;'b\
! I_.!J 2! by 32l B T JI.. FERICIY
S?lf_! _ __IHJ , Ife — 4 r<(

T
XEE L1y w.\.am 6> | yas sin H28 iy | y6E 8> 2E€ Hee MW yiog +o N2 wa #Hoe € eE S¥

: i_ v ! o :
; . . .

%Q21 ¢ Ybe ©s Lo os o wpe ozl 53 s @ %
; AR § ¢ £ e e & LT
. ERCE » LAdino € 1hdino | o3 2 indifo '
bt - A e )-8 (L) e e e e '

AO9|~ AOOI+ &



asH
n.t.:u‘:.u .ﬂu\.fd..uown( 2
SISSYHD MO01D

5= | ¥-D

! (8824151 ‘Bmp)
MO Hrd W01 avay,|

_md

L

o Lbia 34k w0 muﬂoufcvn* Iy : ALON ﬁ 4«

b2 sud ‘b'gA | ]

bz swd A L

W 2 poym WD TN\
0 .24
S SV Sl X o SliE « 8 ,
“ : e 1< sudtay ——
NYULINM ASZ2- ! IL\)\MH a1
e ! e : Ao 2251 i .
EES “ EES o " 7r 7 __.__.L €A
oS ! ﬁ.w oS | N _|_ _n_
WO
\ . - ) _ 11 °g wd woay 9 :_.Lhm>
} oo em_m.« " n_ f|_ E
| x «_>:/./Q\.<V:
m _ JaasZ= ::+m.r0|_ 2q ASE - . .
x X
" " Oi+6 - $PSL i It
| : HNIWIL
| ' JQASL- 21 - $Si , 20 ASL-
+
! 1
| ! i (11A+01A)
oy N | | HOLYIND3Y
_ zpua ! | 73A3T DNIAWY IO QNY
N&NL3A g ' -
< | ] ! \ MOZ= (18610, cod) NYOL3H ®D01D V3
mmw | £ ” _ HOLWILNZN3441a
, ]
| , i = 0
& | | ! el S/ TRy
, 350 | _ L2 =— 5L SL
(aas0 o) " H #3508 | 1 \ . Asgs  3ove
! 14MHS . h 4, mmbL“ ML
| 3 =meL :
| ” o5
i
A€ - AEI= '
| a " 950 CEY
np S i v/) HriMdog
| I 1
wEE | wEE : ZTJ?
, | €2 M2 p0Z- AGCl+
| | .
; ;
j L= HSL
% ECAEN h L8
\ )
I
" “ = ALOmh_LP.mUZU AQ2- ANO2- -y AM.).*EV o —ro =% =% AQ9 (-
‘ ® goLyi SdWd
) | mo._.qmm«.z.igz WoLYIINYTIIT TSN
! 2es @
; ! y P ) ) M ) ou, bﬂ
' ' =3 81 o+ 3 (ana)
. b 2 2 -
: ,_ e L €949 N _Ommh
T ] vaE=al S N o
H NNOL3Y NOZ =~ : : — * N “ _
_ J 0oLt 0oLt
" i o5 o1 02 s s
oS
K | U313 TdwY 3ud
_ _ MOVHL }2071D
| Wous TyNDIS
e \\um.._an_ 3UHM ; ) .
0N _ 2 { 0001 0001 %01
d ! puod i'o 1o L " e '
Au:d | - Q . = .
2bo) Co0) g4y | =Be) (-0-) 37 T T AL T L7
€e? ' (=R !
_S35v4249d dWHTD 32013 | AOSZ+ AQOI+ 20O+ ACOI+




1| oo ‘ o | 3 | o 3] 2 wimode oIvioE —>T‘"‘C QFST ™
me T3
3 | 8 7 6 5 4 3 z ! o 107 [ 106 WORD TIME
)
. T Ti & even WTs TE
i TE T
qate 10
B e [ 29 f Wr's X 3 mod. 4 TF
| Ds-55-5v-Ci i e
! TF
qate 9 |
]
TF |
i
CF '
: .
CE .| [ ‘T even WT E_E,
! ! dd wT ce
CE . ©
CE i '
| s
To (Tea-tN) EL 5 cv (high except durina Fm’to’?twn-cr\ zyc\c)
i : WT 107
T DS- 5§ 5V+Cl ' ! ‘_:D—ﬂof—v To
(i.¢.. double prec) ' : { (_:_@}
Taq-cN | ' N
E ' NUMBER TRACK
1 |
T29 Q< i
TTTTTTTTTTITTTITITTTITTIITTTTITITTITT T coek T T
1) 28| zs|2r) 28|28 24|23 2z| 0 f20 9|}y |epasiafnafsz|m|ol a7 wi{s]a]a|2|[1]|D qu;gEr;o&
qate 8 (Ta+TR+TC) ]
RIEY R
gate 7 (TA-TB - TC - TM) .77 24
m
T
129 e
Tag Tee
_ = qetes (Ta-TB-70)
gale 5 (TA-T8-TM)
Tar
.( EENN T T qute 4 (TA-Te T TM) Ta
_ 1T 1 gate 3 (ma-TR-TC) 8

(RC-c)
-~ (SPARE CLOCK TRACK)

"N clock TRack (3590 pulses)--- - -
[2ax12a]

gote 2 (TA - TM)

E : — —
- B ste! (FA-TBTC)
TC
T8
TA
| TM (TIMING TRACK
(same every word tim
TIMING TRACK (124 -wd.. - Perm) - --—-—--

CLOCK
CHASSIS

NUMBER TRACK (|og-w\. - rec.m:u}a'rmg |I‘n¢) -------------- ——

Lo (SHIFT PULSE)

w/5_

S

L ecock T

|+ READ CLOCK —» -

> WRITE PULSE
.

Jl Iy S iy

ORIGIN OF

TIMING SIGNALS

“TIMING GATES (excebt where noted)

G-I8D




Input Tape
CONTROL

Mag.Clamp
HANDLE

Input Tape
MAGAZINE

LIT when
A.C. Power
is ON

A.C. Voltage
Meter

Main
ON-OFF Sw.

D.C.
Voltmeter

PUSH to
turn OFF D.C.
Voltages

LIT when
D.C. Voltage
is ON

_/6_

Paper Tape
Guides

PUNCH
RUN

PHOTO
DIODES
(Read Tape)

Running
Time Meter

A.C. Volt.
Adjust Knob

LIT after
TURN ON
cycle

5"

USH to
turn ON D.C,
Voltages

Selector
SWITCH
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TRANSFER TIMING

START TR STOP TR
| ___.—-.—-

T29+AC,,

T29+(L+T)

PM

- T =729 . TR+ (T-1)
imm, T29.RC MARK
— ™| EXIT
yes
READ 729 TR
com.[~>1 I/D pa
yes
34129 RG. (T-1 i MARK
et T (T-1) EXTT single
no
L » gp |Souble > T29-TR-CE |
EE—; means
EXAMFPLES ¢ ODD word
(RC)
L+T T | T-1 L
1312} 11101 9|8 |7} 6] 5 L} 3]2 Wigo = L=3, T=8
— Imm., MARK EX., abs.
$ 4 -4 Imm., MARK EX., rel.
L—+ Im.’ MARK Ex.
Def., MARK EX.
*—' Def',« MARK Ex:, Single
r-——-* Def., MARK EX., double
A A A
T29+(L+T) T29+(T-1) T29+RC
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T A AT AT, | COMMAND REG: outpuls for

L-CC CMJ‘ ,Qi”)%’-"_)_“’f RC, WTR, TR, WRE

CM
BLOCK CM RECIRG. S — 5
[ . CO-TI- .
TISTI3+T21+ CU-CD CU-co- - Ti-Tal "HI 2
oT —+ / g
(o) & I a
4 W
RC—\ B3 2'y
- B cc T B g)2
CJ . =i
¢ cu S |
DYNAMIC
PORTION L CA
—{TU
uri]’.v'na

TE V"l'ls
Rc::D Teq-Re
TI j)rl f 1
CN w107 (s
T8 ——f CN  (NUMBER TRACK)
T2l L
Sk special reset for commands having RELATIVE ,
57 T rombers. (Tnactive doring "wWRe etate) ! i
X cx _)' 1‘_ RC
I s—
A f |
1
[T ~oynAmic” W, | RCET
_____________________________________________________________________________ i
I :
| 13 “STATIC " 1| RC-CT
CJ—— clock ’ '

cuassis [(SHIFT PULSE) (applied 4o C1-CW in liew oF"ct_ocK”)\ /“sdm FoCsE T TTTTTTTTTTTIT (octed:
‘cLock”)

'STaTIC
FoRTIoN
et
;._N___J g
CH SOURCE DEST. /D
______________ e
T
" °
0
[¢]
)
z
J ~s T
% L8 s RC
~ a (nonnu“
§ L high) Y
e AR
5 <Py
=
(Th-CN+CT+T0) cG T29 Re co3 coz col
SET oC's I 1 ?
to 1111 .
s/p cH 2" cH 2°
= ava ol
T _I_ T T T -
ct i ek T oW oW
~
§
5 é é -
o <SAY
< a55 3318 READY' 1 :
2 “ NEXT COMM. FRoM AR " SEL. comM. LINE” TYPE S TrPE2 mu} 1-7 ~ 2
K (a1 - 3)) (20/21 —» 31) (22) (2") (2% keys M

12 READ COMMAND
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ARITHMETIC OPERATIONS ON FRACTIONAL NUMBERS - GENERAL CASES

AUGEND
0€£a<1l

ta

/\

-3

/\

ADDEND
0gb< 1

+b —

\

- —

+b —

b —

AUGEND
0€a<l

+a

/\

+(1-a) 7]
N

I,

ADDEND
0<b<1

+b —
" +(1-b)—
+b —

N
+(1-b)—

ABSOLUTE VALUE AND SIGN

SUM (ALL) SUM (SPLIT)
/l<(+a+b)<‘2 or +(atb)>1
- {+atb)= 1 or +(atb)= 1
L0 < (+a+b)<2<
~0 & (+arb)<1 or +(a+b)<1
L 0K (Fa=n)< 1 or +(a=b)<1
1< (+a-b)< 1|
TSl < (#a-b)< 0 or =(b=a)>-1
L0 (~a+vb)< 1 or +(b-a)< 1l
-1 < («atb)< 170
~l1< (~2+b)< 0 or ~{(a=b)>-1
_ -1 < (=g=b)< 0 or =(atb)y-1.
-2< (-a—b)(O\
\\\‘~ (=a~b )=~ or =(atb)w=l
=2 & (~a=b)<~1 or ~(a+b)<-l
II. ADDITION OF COMPLEMENTS
END| SUM LESS
SUM (ALL) SUM (SPLIT) |CARRY END CARRY
z <(atb)< 2| ¢ | (a*b)-1 | 00011 ()
/L () =1 ¢ | (atb)-1=0| 00 011 (-)
-0 (ath) < 2
~0 € (a+b) £ 1 (a*+b) 00000 (+)
F1g(#ab)<2 | C | (a=b) 01110 (+)
-0< (1+a-b)< 2
N0 € (1#45-b)< 1 1-(b-a) 0L101 (=)
& (L-atb)<2 | © (b-a) 10110 (+)
- 0< (1=atb) < 2
N0 < (1~atb) < 1 1-(a=b) 10101 (-)
41< (2=a=b) &2 | C [1=(a*b) 11011 (=)
-0 < (2-a=b) <2
\> (2-a=b)= 1 | € [l=(a*b)=0 | 11011 (-)
0<(Zwa=b) <1 2=(a+b) 000 (+)

sign of augend
sign of addend

uncerrected sign
end carry

corrected sign

- 24 -
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DECIMAL BINARY EQUIV.

+9 +1001

23 s01

+12 +1100 = +]12
+9 +1001

:%_ -0011

+ +0110 = +6
-9 -1001

:%_ +0011

- -0110 = -6

- «~0011

-] «1100 = =12
+8 +1000

+9 +1001

17 i‘mi (= +17)
-8 =1000

=1 ZI000T (- -17)
-7 -0111

=

FROM MEMORY IN ADDER T0_MEMORY

TS

TS

1001/0 == 1001/0
0011/0 = 0011/0

1001/0
0011/1

1001/1
0011/0

1001/1
0011/1

OVERLOAD EXAMPLES

1000/0
1001/0

1000/1
1001/1

0111/1
1001/1

-25-

1100/0
Oc
1100/0 —> 1100/0

+12

~—3 1001/0
—> 1101/1
0110/1
lc

0110/0 — 0110/0

L
+
o

—» 0111/1
—» 0011/0
1010/1
Oc

1010/1 — 0110/1

&

—» 0111/1
—» 1101/1
0100/0
lc
0100/1 — 1100/1

-12

~—> 1000/0
—» 1001/0 "gum 1"
0001/0
lc
0001/1 — 1111/1 = -15 X

— 1000/1
—> 0111/1 " |-cum|> 1
1111/0
Oc
1111/0 — 1111/0 = +15 X

—» 1001/1

—> 0111/1 " |-sum| =1%
0000/0

Wo'%c—»oooo/l--o X



-~
= |
: )
1
)
) —no.~» ID,MQ, PN _ )
J H CHARAUTERISTICS TABLE
! )] 1P holds + !
i 4 N i
i
i /P E GH ff's S ang D both <28 oither S or D 328
i ety e
¢ (excludes Da1D) — VTR Lok ow 5707 57407
! (
I —no.— MQ,PN I
2 (| | 1P Polds — + ' TANSFER
| y’ )
o
| |~ Lo TR
CLRAR .
| (excludes DxMa,PN) — DV E THT
! \ +no.— D ! LD
| (1P holds =) i
| a !
i E 01 AD
i ) X-Cw
\ E8| |eB I
] [ Pt T T T YT T T TYy
{ Ny : {"TRANSFER VA AR }|  ABSOLUTE VALUE
H {
] I i ]
’ s Lo TVA | AV
! =PN . ] —_ — — —
1 S=m) Sw ! VX TW-57+ 07 » 05 !|ox-Tw- (57+D7)=CX -TH-CB
! (excludes CH aTVA) —» TR i T
| (S410,MQ,PN) ~— Shtex (excludes D= 1DMQ) —» DW & : AD VIA AR t stgﬂ(lf/r
H '
' N L AVA
1 | t |
‘ —
E (o# 10,Ma,PN,TEST) — o —3 N ; 6 -i+B7 57 = 05O 1| ok oG (57407 )mcX -W-5
! Db i T
! (DriD,MQ,PN) —— i t
' e, PR S ———¥1 |
= 3 e — (3 o
T EHeTRTVA) {& s H
| A +CS X+CS — ! ' _
E ™ (CH TR, VA) ———» {Zﬁ i E CS = i
| TS TS i i cx 515 i
! ! ' means: )
] ! r u
: : ]
1 . ) i
' IP flip-flop ckL. ~(active only when TRANSFER involves 2-WD LINES) i !
e mem—e e I TR [ ——— o !
]
1
t
[
!
E
" " - 1
-1 no. wngnen W:DEN z ¥ |
SUAV = no. s - !
’ \\ ') o D COMPLEMENT” INVERT” z { £ ;
AD,AVA, SU \ P £1. f.£. = 2 :
c ]
N <! ]
TR, TVA, AD, AVA \ A é] E{ 4 % :
St F |
2 gt & '
-1
— £ 3z ! !
s T84 g g i |
o Py D FD !
b |
w ! ¥ 1
] A‘t) :
£ i 14 4
2 E 3 i
s 3 E i ot :
insert™-" K] = H !
»j N 4 | !
. - o \ |
TS:£8 means — no. » "/ suAv block sign - ! |
e i
1
75+ EB means + no. \ BLOCK [ EB-»16 i ! !
1 1
o1 TS ? J 1
VAN : : i
1 i
: |
— L J
EB ) . INVERTED EB
e hi when €8 Jig.- ]
EB Y, . y. B
BALLY sUS LIBWENIATE BUS LATE BUS
CHARASTEATSTIC EB—»IB _PHOCESS Q1AL SLuAl Sl DECLUAL
TRALSIER PASS UNCHAJGED +12x28 « Wwo0001100/0 WUOU1100/0 = +12x28
or | tar 2-worp LINES " o - 12 26
TwilSFER VIA AR | are not involved) ~12x2% « 000011001 WU00V1200A - 12 x
Db CO"IPLEMENT +12x2% = 00001100/ LUUCLI100/0 = +1l2x2%
or NEGATI VE
AND LA AR NUMBEAS - 12010u9/1 = L-12x 28 .
T a— s EB—1B—LB |’
+12x27% o WuLo1100/0 Loou1100/ - 12 % 2 :
ASSULUTE VALIE BLOCK SIN H
. c12x2% = 000011004 OUOULLOUe = 12 x 2% INVERTING GATES | AGC. GATES
1
ek ’ - e oo _,_,V,-,,,,é b (complete) 1 (part)
AVENSE 8Lk +12x2% = 00001100/ 1115‘10{”1: = 1-12x 2™ '
3UBIAACT O PLiibd 7 - — 3-15D
o il‘&‘:l‘:ﬂSInis o —12x2% = WCECOL100A -‘u(,>11001"31- +12 x 279




mina/ —~TS 2

TS & el

. NN, - S
— -t ;
- socb = T—Foooiomw -
excludes [D=PN4] implies; D= AR¢)+[b=31]
includes (D= AR+ l——DA OVERFLOW
ov s TS TS >
i ™ ! (AR) AR ! (AR) (go 'T:: '-Y|N>
AA————>0 AC ———————————————b rom
Is FE—
DIVIDE
“WHETHER to N * R N X ( E—:?r
reet | e e | e ) CORT PR PR BN
FLIP -FLo neg. u 2 CORR, 816! b cal .
e 15— [(w MIB):I [ ]+[D 3] ps— FE [ o3 ] 2 ] sum+=- o [p#3i] som==] quonerr S
INVERTING —— { P FE
GATES *
s Is FE .
PA——— &0 PC 2
™ s o) 3 p () e
oW Ts Ts Ts AN
A
inclodes (p=pn,] p— N to
excludes [b=AR+] implies: [D=PNJ+ [P =31] CONTROL
GATES
______________________________________________________ 5 AUG mml ADD for test
ki S\in alike by
! 293!
: D_, e Cumrmn&
i [D AR;] { bV r:shz!g:
! TS TS TS
E ] _ 3 (AR) Fo l:y
| | o
i 1 DS-57-SV-FO-CQ
= : “WHEN to *
: I INVERT ,_/__, e,
w 18 number dude] e, i FUP-FLoP [ unconr. sign]_ ['Eno carRY]. Fric aroens) sl
Lis = =0 or-. -Ja |27'=0 : inThe -0 =o JLNe9-ovENE]
~Jc ! INVERTING —_—
: GQATES * .
(AR ; (ics =15-TR-E8-T8 Ic * 1«;\Anc_cctes
= > erms
é Iep=78) B Pe resu\tina
o P B
i D7
L [D=PN¢] {DW—» state..
; OVERFLOW DETECTOR
e e e b e e e
“minus ZERO" —» AD “rinvs ZERO —» PD N implied ot
(. reverse AA sign bit) (. reverse PA sign bit) poro | T29TE time
ACCUMULATOR PRODUCT-NUMERATOR COMMAND
@ REGISTER REGISTER (dovble prec) REGISTER
AR . ( PP T T nTeTE, CM "
2 I - . i
; A . J 2
£ w £ £ w
¥ I A~ | : 7|
% TE ——TE g
. e I Q:Euc*. EE:LD <A
:‘é: P,, ‘ § I o 0cb
ac 1 [+
AU =) :E PU aﬁED' y cv 4 50
Act o A o
IR | 2 B B
¢ Q
?ﬁ ' rpH)‘ % TR é :;
1 AC 1 Pc I = + A
L D I 6 &
AD__AD Po__F J o3
or:
DIVIBE
or inse inseit
) ot (block) AVg. ADD.
(lock)
or
« DeAR, - p=A p=PN
~ " " Rc OF CI CT CN(NUMBER TRACK)
4
(qual. by TR)
LATE BUS
1 1 T T & F T.
1 T T ADDERS & OVERFLOW DET.
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1 |
xxxxxxxxxxxx?xxxxxxxxxxxxxxxg M21 (data line)
) I
1111111121110000000000000000 1] M20 (control line)
. } !
GATE #1 XXXXXXXXXXXXpooooooooooooooo? [EB if S = 31|- M20.-M21
| ] —
GATE #2 00000000000 XXX XXXIXXXK KXo [EB if 5 = 30|= ¥M20.M21
: 1
XX KX XXX XXX KAKKK XKHXXS M21 (data line)
AAAAAAAAAAAAAAAAAAAA?AAAAAAA? AR (Qata line)
111111111111111111149000000gi M20 (control line)
| [}
! Y
GATE #1 XXXXXXXXXXXXXXXXXXX%.Q.ooooo§ M20.M21
| | —
GATE #3 oooooooooooooooooQQQAAAAAAAAP 20°AR
| i
GATE #1+#3 XXX KX XXARAAAAAAS |EB if S = 27| = M20+M21 + M20°+AR
‘ SOURCE
SOURCE FF's 127 ;30 i 31,
1 ‘ N
: cv A
11Xi11 cU » ! L
i SX 1 ; | ' >
(control) M20—~————>v// ) ! ! |
(data) M21 —— ! | . i
, . ! | |
111110 {igw \;\ ! SRR
' (control) M20- ""—*/// ! | : !
(data) M21—> | ! 5 ! LEARLY —
' [ .
: 6 ) . o >
1101 {sx . 3\ o 1]
(control)'E§5-————~*P/f47 ! : : ‘
(data) AR ——>

READ-OUT gates of all MEMORY LINES (MOO - M23, My, ID, PN, AR) =3}

(28 terms)

DIVIDE FUNCTION (DIVIDEePA«TE)- -

SOURCE 29 (S7°SV-DS+TR-M20+INPUT) at =20V unless an IN/OUT REG

accessory is plugged in. This
is a useful source of ZEROS.

COMPLEX SOURCES & EARLY BUS

_28_
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wos Yy z 1%
PR o 3
Peopre QY ] - E
g3
pusbm Ny T - r ) i X m W
Auo> 9y T ) T 1111 n T T I BE M m
Aoy S e T T g T A
muq . Ty _ _ 11 a
dy 111 § I 1T R 1
|||||||| |
i
1
a1 1171 REE SN S
8l NS S , AT Y
ERTA) S r , A NS SN0
83+ & d
S1D1 _ )
SL-Oi N
[@))
o]l w N\
ze [
<o
H J
o] r ]
i
8 Sl I
3 B,
58445 ) I
13
4 s
Sl BER _ H
CEN E/I/ SE NN NN 1 ) N 5
a3 AR RN 3
ElW ] R 4 3
Si \ a

Ay
FEN , NS NSNS N

T0ALN00 :

¢l iwiggvzfelrls|ofeit]sfnfu(afa[n|a[gja|n|a|g/eiziee|(R|z(e{elo(z|c|r|s|o|[z]efs{niulnlaln{a|s|a|n|s|[e(ejz|apw((wjaiwj@iizic]ris|s)fs|stafuiaa|n(sinfa[nin[ejejz|ew||g|e(w(@iojzic|e]sio|cfo|efofujulain|s
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COMPUTE Sw,

C17key)

(ENRBLE sw)

[ i 3
L L[5 | TS
P MARK E;:)T SV ) ! ' DT;\ 2
TR o s® g,
D : 2z lezl B lel | 3
C L ss.svos N L os.sv.s Block | I T S z |k g ‘% <
§ ) D Eu R B sE ¥
D ~ 7
[ T8 —— Z wr | wre | TR WTR | RC
.
[ ' s
L . S5 ) o 0 0 | I |CK
ol TRETURN  [Sy — ! [
! N )
L @ P | S L L c-
[ | i ) P I e ;
ol ar”_ | ! L SN0 R
R R P—rm-—-—- ! Brown Orange Blue Green Red
b T2) (TEST,
SINGLE {G0y+<BrP) : cc
cyeLe’ I (TR + WRC) s CR— N N
! CH N
i cz CT(usua) adivity)
: T3 | TRR
i
1
I
I (Re.c3)
ma/\ {Re-c
| 3 - CR
i — RC >
; CJ'—’j ) fo clock
o assis
: (&) ete )
. & .
! (norm. hi) 29
i , (wru:){c_K
E COMPUTER START- SToP SYSTEM ! s
TTTTrTrTmmm T cT :D &
sZarl RC
see nate below .
CK
FROM [ofe 5§ CARRY FF. cC start TR .
COMMAND Tas \ def. 2 TR
REG-. { CM / READ F.F. ( T) 3% :]D——»
WTR [CL‘
INVERTED . .
[emmmm o e cmmm e - o -9 COMMAND _» €T —] imm
! : INFO. RC o
t {MAN. PUNCH) ! >
i ' 7/ ]
) . - 1
! A ! Tas—-_—:D stob RC
\ 1 1 —
| ‘Reany ! Rc -
{ @—_: Ve | TRe stop TR
! ! -
s "n_ H reo N N z
(oo : TR ) e
E Sy Eﬁ L/ ! $6=0 =2,Cl
i (\READY M’)D.S...—._ ] :I CM b f c) ; CCLEARY
: @_ : L_"_- Jg . 0U\>C » TEST"
| ! 00b WT 2,0E — - FLIP-FLOP
: ' Tas
1 (&6 (1e DAt orr)) : ce imm. {g_x
5 © | e v
! : e L. L I B
: .;:R i S5-5v-DS W A (Reset
‘: : se (é ov‘sng..ow
E E b ::DSX ™\ Normavize H Flip-fp)
! ' Y"in TEY-TE _ ow 7
: ! Iluﬂ‘lnén 5‘2‘ :AQ M g
LB | - [
: ) Ly
‘ i SW ———]
E : S end carry Y 123 SHIFT
i FO ' From AR’ > {CE —~
I \ ACg ———nt
1| (velow) I CcQs (ie SET TEST FF)
I Ds T <
| TEST CoMMANDS :
NOTE : _ (s T#) occrs ok wT=T-1)
ce - Tea.Re {
oo e CONTROL GATES
— / A
S VYo Y1) — n WT =(N-1)
CoMMAND ) (STATES OF COMPUTER)
REG, ce+TI3 —————— » v WTe(TR-1)of previcus
OUTPUTS ‘MARK EXIT ‘command
, _ GISD
CM:cM-Tes follows first cc-Taa.RC for 108 WT's
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\
CU .—Om uﬂﬁh\
671-WD
/ 2
55121 Nmr \ N /\\o \_ I
33671 N 1 v \
ro [ ~ Vi [ ﬁ L G
PR [
1D \
a1 — r
uufd z 9 LT A0 yuTalea ' LS9 11181 A S
\ \ A
\\‘ (13s ! 1531)
Ol {---- 8l 0 Ly 0] <—P 5ot 2 atviaawwi
L {--- Gl 0 2l | Alcn"“__:u“m._ou:u:o
———— . uoisidoad
1[) ) 0L 0 b L= "ejqnog 93¥¥1i3a
04| /----{ L 0 L 0| ILVIGIWWI
0|----| ) 0 l | .Al:n__w_“ﬂmu aayyidia
Ys N 98 | 9 .

Gvid ANVANKWOI
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COMMAND REGISTER

CMX  [READ WRITE
(BLOCK CM) %g NI 1 —
—] ¢D
<’ 1T l‘[ﬂ
MARK EXIT o¢
CUl [CD
N
~— [ L fca cc cc cé, _
cu ™
CA
i&cu g‘Ll
C
T13
TR
CNCT
— Affects T2--T13
T1 L A— ce of WI107 only
™ (1940 correction factor)
> R::USRUN
MERK czCH  ExiT
! T (1T-1) !LMARK-E)d';
T N 2 31 |x|] MARK EXIT
O R T 1 =

i
/ ¢D2 3071

. D CD3| COMM'D LINE
T of MARK EXIT [} 0
becomes effective | J :
‘N’ of following T g 5
RETURN EXIT(S) ] [ ] 4
[ I
1 0 ] 1
1 1 1 23
CD2|CD1[CD3{COMM'D LINE

N
|

b L+2 Jf L+t 4 20 | 31 [JreTurn exit

NEW COMM. LINE SET 2

132

13]12111110]9)8]716

cJ
n/‘/__
\

T13- CC of
subsequent
revolutions

cC

MARK & RETURN
EXIT

CU « set to ZERO by CJ-DS-S5-SV
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cD
CA
107 carries

1940 correction (WT=107)



W 1 N )
wie ) 2 0 ¢ [H] COMMANDS READ
wra oL 7 T 7 THTH
iI/b 1T B N

wi7 i[9 Jof w0 Ty J—Ar——
" Wmooomo W
2 CU = INVERTED Command TN0OORNUOOOOREDD

cD = Contents of Number Track, CN, via CT I I

‘cC = Carry FF, ALWAYS Set at T13+7121 i1 1] |Terminate RC |
v C A = Sum, Record During Word Time O i_zﬁ/ oogguunUUuEL “"...tic)‘
e A g

CU = CM, Sum RECORDED During WT O N ey
co=000-.-..n----000
VS = Tarry FF, ALWAYS Set at T13+12]

! lit
. dle T
= ' [ NoooL R
* cA Sum, Record During Word Time 1 A [ \
|

3
CU = CM, Sum RECORDED During WT %
CD= 000---.-----. 0 00

2

‘cc = Carry FF, ALWAYS Set at T13+721 [ i
C A = Sum, Record During Word Time 2 I UL

v 4

* E}u = CM, Sum RECORDED During WT 2 | ininnynn
CD=000"%******+=000

3 ST =Tanry FF, ALWAYS Set at 1134121 japrnnnnnneeZy,

late
C A = Sum, Record During Word Time 3 I I Term: Re

N T T T
4 Cu = INVERTED Command

cD = Contents of Number Track,K CN, via CT | I
4 - C=TCarry FF, ALWAYS Sel at TI3+121 i 1
C A = Sum, Record During Word Time 4 29 _(1{1[I{1]1{11] 1011l

b 4

E:

iy

.Y
o~
D

LY

3
S
-
L)

< .
¥ o s wtconm owmg Wi 4 N[O T T atiate TR
CO=000 " """ v 000 Command is
CC = Carry FF, ALWAYS Set at 1134121 I 1| Immediate )
CA= Sum, Record During Word Time 5 Lo
—C%=CM.SumRECURUEDDuringWTS NNEEnnonnma
6 o= 000 =rrecr-000 /;r%
cC = Carry FF, ALWAYS Set at T13+721 npoErononoonna. '/e,
C A = Sum, Record During Word Time & \
{- R R R R R R R R R R S T T T I R T w
CU = |NVERTED Command NURUUSIUUELUEL
CcD = Contents of Number Track, CN, via CT | I
"cC = Carry FF, ALWAYS Set at T13+T121 ! I

v C A = Sum, Record During Word Time 7 T29 I g
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WTT

WTRC

RC

TR

RC




OV-TR

(exclvdes D =1D)

(excludes D= MQ,PN) —DV

{8 $ 1D,MQ,PN) —— ZG+ Sy
(5+T% —f

T ——
Db ———

(©= 10,ma,) —={ =11

(cH. = TR, TVA) ——-—{

TR
TS

I—nBJ iP holds —
a -

— —> ID,MQ, PN
1P holds +

— —» MQ,PN

P&
[~ cLeAR %

+—10

.C/ (1P holds =)
—

TR PN 1, M@, PN - -~ [P conitrol: q
load first load second l
(ICAND)/DENOM) (MOLT/NUM ) {Proo, fauo)
+ + +
+ - -
- + -
- - +
* IP acquives sign  minus sign Final 1Psign
(PN s cleared) reverses (P

[set 1s (complemesits number)]

\ /

(5= t'-m)~---~~———'{sb

b 4—-—?NLPN; 1P holds =~

(excludes CH =TVA)

{excludes D»)D,MQ)———nDW

(D # 1D, M@, PN, ‘TEST') — Db

C5+TX

(M. = TR, TVA) v

Se
(s= lD,MQ,PN)-—»{s—x

-,

A'L-ru,mo,pnﬂrﬁ.ma,m,wsr‘; IP holds = q

E \-" z
g ﬂ:r.i_ IP SIGN (=) —» | B L
4 EB—~IB o
a i~
- [}
D et o 1 e S D g S -~
@ 4 a
£ of OT—»1 TR-C5-AR ¢ S
& ] g
, s H
e ‘NUMERICAL PORTION’ ONLY TR :
». =l /" T SorDm ID,MQ,PN ond. CH.#TR, VA - - <
IB -
____________________________________________________________________________________________________________ J Y
| VI
. |
g
|a
-~ w
4
&
lm
7]
[
% PG CLEAR - o
¢ ot
/ %
Le & . LB J
TR TR I ™
Db V Dl OW o7 oW CSCE Db DU —
(D=as=1D) (D=26b=PNy) (D=30=PNy) t (=24 < MQ) 2 WD L /NES
(z=+28) (SOURCE ~DESTINATION ASPECT)
’ P
o P-FLOP
% NOTE: ‘Pg CLEAR' = DS-$5-8x- @ : re. [23-2+31] [net. via iR} or {000 WT) & [ rrf
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. oDD l EVEN l 3
%P(xxxxxxxxirxxxxx'xxx/?////é sq
— | gik:d

|

) } fi}_ms:wn

s s @ w

ix T XXXXZXX x;x XX X7 XX x/!j D

i ! !

| ODD ' : | 3
ZZIX X X X X X X X75F//////////////7//Z/////%7////, S q

j ) |
] T . TR

: I '

! m . TS-TR >

| ¥! :

' ! IP

| \ X

lX XXXXXXX 3!0 000000 070] ID

1 ]

\ -~ » )
must be cleared
by other command

i EN |
D%z 2 222222/z2[KXXXXXXXOP#

s )

! i It
: ! M_1s_TR
1 : Vi
} ! @ IP q &
1 1] |
z/z]z 22222 22/Z[K XXX XX X X/¥]8 a ARy
AE T XXX X Mecaaasa a/aja a ARp
r 1 ]
1 g | GSiCE.TR

| - 1
XXXXXXXX000000000/0

>

0DD EVEN
4 " | N
EXXXXXXXXXXXXXXXX0 PN
! - 1P
N R :
— 1 TR r
! || :
" m LTS TR
\ Yi [ i
TR X XXX X X WS 077707 70 70% D <j
| I

/
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> Tols[ml1] )

ech s D H

T o] s [w]o]

2-WORD LINE
> used as
DESTINATION

(but not as
SOURCE)

e[ s [m]1]

TVA

NOTE: when ID is
used as IEST., IP
acquires SIQN and
PN is cleared
during TRANSFER
if CH = TR or TVA

TRANSPER most
significant half
of PN to DEST.

2-WORD LINE
I 0 | PN] D I 0] used as
SOURCE
(but not as
DESTINATION)
2-WORD LINES

SOURCE, DESTINATION examples




(1D34Sy ANUWWOD T¥ID3dS)

SINIT M-

(*Tuod g~ uz ‘dp- ZTT ‘ds- 15 = 1)
o]z P xx [x] 1 Jo] "™

aFZTTVIIONu

(*ruoa 3= uz ‘dp- 2T ‘ds- NS = 1)
e[t % [4xxx [x[ 1 Jo] PP

nLITHS

((TE>-NTTS5) “dp- 9TT “ds= 1§ = 1)
[oTxeTse [x T [x [ & To] PPx

wFIA I

(*Teyoeds- uwz “‘dp- WIT ‘ds- o5 = 1)
(e Joxx [x [ & To] PP
uwXTd LT A

Gl e Do [x [ X} 1

wLOVELYXE TVIOZdSu

[eTx€ ez [o Doxx [x [es1 o] 1

wYVTTO0u

(o= oY Y Spuowwed
321 IYWAON .13 1S 2y Ut
453007 v SO PIST Si YY)

3AUVAEY 240 suaquiau ) |

AVI3q 350d bS
—

VAN
(1e+5-42%92) ﬁ (18 +——LFN's2%) (e«92e2) (1€« €
8395 5Q vYR3Ads s sa 29Bsae X558 Sq
e E _ _ _ _ _
P - — e ——— e — - —
1
> > m
X§ 95.5Q| !
................................. N PR SRS S
L
> D m
1)
H
1
......................................................................................................................................... K
Av v Anr_o.ﬂ.uce, »o,w. mﬂc,}fﬂ ayo 33s HWD_ZQV m
1
'
i
........... e D I
D 1=°0W 239 o-B)—27Wd B2 L295sa-(,_2xCal) D ﬁ ",
1
q R4 |
- T
—~ Nz_ €
................................................................................................. " . W R U DU
U S NI, Pp— = - -I-..@YL
=
£
a.\e. W nd 1 dl
o i = Alz i — Psa
z 2 o ol Ele Olw
S @ LI 0 g = .wm I x|T
- I 3|z
m M 3 a3 @.mn 213
5 12 - w0 A
= |2 ! K
o =z DvA 1
: | S
W 10 N
"
5
.‘m.u — — fe— 10
a- 2x(OW)) 3L & 2x(01) & 1
Lo @ . )
% @ 8 <
7 o A 3 2 z|
; & ¢ ; 3
) § 2 g 3 g 2 2| 7 .
E v T s m 5 &
kﬂ - = g =< i g
1 | _ pi
S 5 %3 -
o w* Hd od g
W >
aixs
*3ns3 :
S e
& 83 ow Nd al
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s Y Y
EDDD ;R"EVEN i.:"
INORMAL IZE| < , AR
%‘ T 3 Al L3 B) T B T\ (05-Sb-5X) 1 TR

TR muit start ot
an EVEN word time DEFGHT CDEFGHTI BCDEFGHWI A BcDEFGHI ABCDEEGWT
and is lmited o [T o oeee/e]lo + 1 01 oee/e[oo1l 1 101 o®/8[0001 11 010/e[co0T T 101 0/8 2 PR:NGAF.F.ofMQ
*T* werd times / 7 4 /

'y EFGgHT C D EFGHI BCDEFGHTI A BCDEFGHRTI A B CPEFGNWTL A

' 1101 0688601 | 1 0i0®e800 1 | lOlo0O880001 | 10106000+ 1101060 3 Pg (delayFF)

|

: DEFGHT [3 EFGHT B C DEFGHT —

I [[f1 T oioceee/efot 1 101 0®e/8[00 | 1 1+ 01 0 @]---------------mmmm 4 (03-SLyPQ-TE

\

I

! EFGMWI DEF GH T c DE FGHT BcDEFGHLI ARcDEFGEHT

. [T 1o1oeeele]l i 101 o®6ee/eo I 1Ol ceeMOoO I I T oloe/8o0o001 110 0/8 § Maufit&
P st TR i ~* * + * —
The NORMALIZE o= ¢ =0 LLL Avo (xo) b M (monttors
case " 129.CE bit)

+3 ZERD
[FEcii7e]loc i i/e[coi 0/e[c 0t o/e[0 00 /8]0 00 1/8]0 00 0/e[0 00 0/6[]0 0 0 0/8]---------- 7 AU AR read £5
AR :or:?ts hokl /_\ /_\ /_\ 4 b A e & .
many t MQ | [ 1\ _incremedl AR by sélling AC 3L T1-CE 8 AC-TR
has/s}\n#:eéﬂ/
ot 1/e[co 1 1/8]oo 1 o/e[c. o 1 O/8Jo 0 o0 1/e[0 Cc 0 1/eJ0 0o 0/¢J0 coo/eJ]0 c o o0/e] 9 AR
+3 +2 +1 ZERo

SHIFT <

J © G ' - 3 4 2 i \ (DS -Sb-sW) o TR

TR must start oL

an EVEN werd time AB®cDOEEF ABCDEFG ABCcDEFGH ABCDEFGHI ABCDEFGHT
and is limited to [ s o001 1 i/eJesoococi i1 o/efecoot | iol1/e[ooo6 111 o) o/@[cod 1 1 1 01 o/e] P:I:onﬂ}atF?st‘/D
“T"word times \ \ \ \
I'S ABCDEF ABCDEF & ABCDEFGW JABCDEFGHTI lABCDEFGHT
! ® 060000 1) 1 6880001 | tOBGOOO!| I IOI®O0OOI I L OFtO®MOOOI Il 1 OVO 2 PI(IDrmAEF-
' v~ ' reads \ pp adv.)
' ABCDODEF ABCDEFG yABECDEFGH.y
f [oeocoot 1 1/6[€80001 1 1 0/4[€0 00 I~ 1 O I/8|-----mmmmmmm-mmom 13 (0S-56-TDPL-TE
| T
\\\
: ABcbEF ABCODEF ABCDECFG Agcb:Fr{H\;‘ascbsF@ut
: [eeo0o0o01 1 1 /eJeeeoc0o0 )  1/8]6® 000 1 |+ O/8]d 00O T T T 01/8[000 ) t 1 O 0/6] 14 /Dwf’ﬂ'z
{ —_——
i
(
' A4 ,
AR counls shitts M "ENDCRER)"s&ttmn—Ja’gA’.cJ during SHIFT command, when AR s incremerited tn ZERD 15 (PSSl 6WFTRY. CE-ACy
and stops TR ZERO -3
f&ahs\nﬂ’s.‘g [Cese8leeso/i[t 1\ \/i]i i i /i v1o/i[t Vol 1l o/ttt o WA LB AZi)-------- I AU ARvread FF
-n (complemen
is placed 'lnv /M M JT\incremerit AR by selting AC ot T1-ZE 7 AC-TR
ore SHIFT
comman jeeee/e[o oo o/ () /L T /i T voil v T o/iJi voa/i[n T o t/\[1 1 0V/1] 8 AR
. ZERD R -1 -2 -3 1
(M Q simoltancasly shifts left) corf sign uncorr. Sign (2%
3, o 130 8
o To 250 o
MULT/,DLYI exach gwven- (IOl x {010 = ,10000010 (munc\,-oﬁ:'to.loo())
(1Ip) x (M —> PN
Il I i
8 7 ! D s T 3 ' 2 T\ (pssesy) 9 TR
efghi efahi pefghi cpefghi BcDef ghi Amc Diefghi
InouacOoooilooaooOODO/OIOooooo..I/O]lOooooa../ololOocoooO/OIlOlO:ooooO/ﬂ eo MQwrite
D < B A MQo
«-—-2*bitfF MR =0 STILEF Mae =1 L2 bt FMQ = 0 2T BT of MAg = | ————- v 21 M
ABCcDe Ascobe agcDef Ascpefg aecpefagh ascopefoghti
[F8 @681 T 51 c/e]Jeeee i | oilo/ej6ami i 01l co/8[0 8 1 | O1looo/[e il 1 Ot ooo o/l t0)iooooo/e] 22 /D\m;n:e
- N AN I\ _ ! —
vV __& V_s VT v 1 V7
pxa IDxe ibxa 1ox2 1Ds
} read
800001 co/8]t 00000 ) co/é[®@ 1 ! O1 oo oo/8[@t 1 01l cooo/8/c00000000/[00C000CO0OCCOC/E] &3 PyPP ':;‘,.PN
T

(I5g) X (MQo) Ascbef ABcpbefqgh PNo
00000000008 i1 61 ssRoos oo o0 en o1 01 ooeal8] e 2+ PD=

oxa2-*x 0 ibx23xi px2"* x 0 ok %! (05-66-T8-37)+(P1-TE) . PM

[f000001 o00o/80[I 000001 co/8[1 000001 00c/8[8 I ' 01 cooo/6[@1 | 01 ooooc/8]00000000oO0/] 2 PA

NUMERICAL EXAMPLES

NORMALIZE, SHIFT, 2 MULTIRY
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DIVISION (g = %< 2; i.e. ng2d)

q
d 1.0100
(k) +10100e/,11001e0000ee n 0&(n=rp)C1
1 sub ,10100eeeeeee d(2°) x 1 $1¢(d = dp)< 1
e %+ .00l0lececees r; = n - d(20) 0&r < dy4l
+ .001010eeeeee w
0 (sub),e00000eeeeee d(2=1) x 0 1gd1 <%
+ ,001010eee00e ro = n - d(20) 0« ry < dl<%~
1.0100 + ,0010100eeeee n "
410100 /;TI00T 1 sub ,eel0l00eeeee d(2-2) x 1 1/8 < dy <}
-10100 + Lee00000seese rj = n - d(20+2-2) 0¢r3cdy<?
10100 +  ,00000000000e "
~=10100 0 (sub).eee00000eeee d(2=3) x O 1/16 < d3 < 1/8
=0- + ¢00000000eeee 1} = n - d(20+2"2) 0« T}, <« d3{ 1/8
+ ,00000000000e "
0 (sub).eeee00000eee d(2-l) x 0 1/32 < d), < 1/16
+ .000000000eee rg = n - d(20+2-2) 0 ¢ rg ¢ 4,£1/16
+  ,00000000000e n "
q
d 1,0100
(B) .10100e/,11001esceeee n 0£(ns= r0)< 1
sub ,10100eeesese d(20) 3¢(d = dgl<l
1,0100 1 + .0010leeeeeee r = n - d(29) -l1<r < 2 %
+10100/,17001 e + ,001010seeeee n 1
- 10100 sub .e10100eeeeee d(2-1) <4 ¢ i
1l +001010 0 « ,0010100e0eeee rpo=n = d(20+2"l) -; LTy & 3*
- 10100 = ,0010100e000e n n
0  -0I10100 add ,ee10100eeeee d(272) 1/8 £dy < %
+ 10100 1+ Lee00000eeses r3 = n - d(20+2-2) -<r3¢1/8 %
1 +000000 +  .00000000e0ee n L
- 10100 sub .eeel0l00eeee d(2-3) 0 1/16 & d3 < 1/8
0 -101000 0 - Leeel010Cesee r,=n- a(20+27%+2-3) ~1/8 < 1}, < 1/16%
+ 10100 - .000101000eee 1 n
0 ~-I01000 add ,eeee10100eee d(2-L) 1/32 ¢ d), < 1/16
O - .eeeel0l00see rg = n - d(20+2"2+2“)4)-1/16 < T < 1/323%
- ,00001010000e n "
q
d 1.0100
(c) +10100e/. 11001 n 0<(n = ry)<l
sub ,10100e d 2€d <1
1 + .00l0Le ry =(n - d(29))20 l<r; <t &
+ + 0,010108 27 =(n - d(29))2t 2<2r] <1
sub ,10100e d g d <1
0 - .0I0I0s r, =(n - d(20%+2-1))2l Sler, <3 o
- 0.101008 2r,=(n - d(20+2-1))22 -2<2ry < 1
add .10100e d 3¢d <1
1 + 00000e r3 =(n - d(20+2%))22 -l< r3cd
+ 04000008 2f3=(n - d(20+2-2))23 -2<2r3 <1
sub ,10100e d £d«l
0 - I0I00e r) =(n - d(2o+2"2+2'3))23 -l< ) < 2
- 1.01000e 2f)=(n - d(20+2=2+2=3))2k —2<2r, <1
add .10100e d 3¢d <1
0 - I0I00s rg =(n - d(20+v2=2+2=4))l Al g} x
- 1.01000e 2fge(n - d(20+2-2+2-1))25 -2<2rg < 1

# case (B): |rp| < |dn-1] until rn = O; thereafter|rp| = Jdn-1{
case (C): |rn|< {d] until rp = 0 thereafterlrn‘ = |d|
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(D)

(E)

(F)

s| q q q *
s d 0{1.0100 d 1,0100 d 1,0101
IOIO.lOlOO /N [0]0,11001 n 0,10100 /N 0,11001 n 0,10100/ N 0.11001 n
add C {1]1,01100 add C 1,01100 add C' 0.,01100 29 1
N {0]0.00101 + N 0,00101 + N' 1,00101 + .
N |0}0.01010 N 0.01010 N 0.01010
add C {1]1.01100 add C 1.01100 add C' 0,01100 2=l 0
¢ |T[1.10110 - ¢ I1,10110 - C!' 0,10110 =
C [1{1.01100 C 1.01100 C 1.01100 -
add N [0]0,10100 add N 0.10100 add N' 1,10100 2= 1
N [0]0.00000 + N 0,00000 + N' 1,00000 +
N [0]0.00000 N 0.,00000 N 0.00000
add C [1]1.01100 add C 1.01100 add C' 0,01100 o=3 0
¢ {T[1.01100 - ¢ T.01100 - C' 0,01100 -
¢ (1}0.11000 "N® 0,11000 ___"N" 0.11000 i
add N {0{0,10100 add N 0.10100 add X~ 0310100 p(2™)  *
¢ (I[1.01100 - ¢ 71.01100 - C IJ01100 - round-off 1
¢ 11]10.11000 nN® 0,11000 ncn 1411000
(&) &)
TS TS -l TS -3 TS L2 TS -1 TS 0 TS
vl v 7)) [y 2 v 2 v 2 v 2 v
1.110000.1100001000001101100010101001110010 AUG,
0101000.011001.10100010110001011001 ADD.
1.0110007011001100000041011011001011 SUM
1 / ! / / ! (
/ / A /
0ooo0jojo00OO0OO|(111111|000000/121121j1121111i0] IS
3* * s 'l' S l 8 l 8 l - 8
101.0101ox1.01ooxx1.010xxx1.ooxxxx1ioxxxxxo R,
} -L By
FINAL DURATION OF DIVIDE (DS*S6°SV)
QUOTIENT

(henceforth the recirculating contents of MQ)

# placed over a "1" means that "1" is the result of an sutomatic

PRINCETON ROUNDOFF,

_39_

(i.e. lowest order quotient bit is unconditionally
equal to 1 regardless of the sign of the remainder previously generated):
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*x
novmally

nor H
* FOARD FRONT PANEL SWITCH swmeoLs: —{J[J— open o % Eramiy
(wno) / FOR MANUAL CONTROL contad contacts
OF TAPE.
047 470q Top
FORWARD RELAY MOTOR
Ac2 Lyd
oc’s et RY-A ]
1.2 PHOTO~TAPE ~ ) "o
FORWARD ﬂ
1 +1e0V max.
::0::"‘ \ 100k = vea +160VDC y \
77 Jab3so vs. Acl
oct - ” ]
a
wno = 2
b
£
. i ]
Ac2 : ' [alj AC2-(F+R)
o + ! : R I
V| osh | eon. | soufd
=g 3 ' aal] [l |
Pt ! Va 14} | Ik X
. 1
1S VAC I 26w ~é—< Acz’
= H B |
wf ! lad Iy
ohet T \Sﬁ ! 8O Acl
" I Act
]
{REdecopling fter
E
4
max. F R -
FAST IN +160vDC oc-(F-R)
)
oce 100k — % :33:1 V5. AC) ﬂq n_, ﬂ\. nm brake
>t
0C = 0110 or OV F R
~ _
1.€. " ProTo - TAPE AcR Aca-(RF)
REVERSE " Rv-8 (] Pt ﬂ, aalli Evpans
e BoOTTOM
REVERSE RELAY H
047 | 4702 MoToR
- (F) Far TM2 - (Tom-on cycls) g
O
X
SPROCKET LEV.§  LEV.4 LEV.3  LEv.2
ooy [T Yioov R R e T e 1
' [ A R T i |
o[ S . Poo38s
! @ 2.5meg : ! ' ! ! ‘ ! :@ ! :@ 25meg 18k ': l}l_ﬁ_:
E \\su | :‘5": :«4"" :-3.-: :\.2~: :\.‘., saus : 4‘«'5‘?
| | me: PASTON i I . ) ' ' I ! ! 200k oS { ! =£f
i 3 qvea  lvasl  lvaar  ives  iviel | $ [via ;
: 2 e 2 |
1 - 1 ' ! § ! 1 . H ' ' 1
| - N S A S S S S ;
| - ! :
Pholo- diodes Type ; T E ‘:'* ! :.* i :.* ‘1 :‘* E E :
INT7B or equv. ! - 1 \ ! ) ! H . : i Do E
; ko[ e !
H |1 CIRCUITS SAME RS LEVEL | | '
B I ! )
o2y T ;
i ! ' ' | H ' N . 0 '
i ! ' I I ' ' ' ‘ N . i
i $sun -84y [ e i
- o A A i
: S :
: [ !
T sk : ! ' ' i H ! ) ' 1 :
] " h . N .
ooV | SN S S SN SO SN NS S S ;
1 1 ‘. 1 H ’ v Ll
VISP - [I—— E—— Lol d L L 4
K__ 2V 7 Z 2
F M =+ 1o LoRDS
TEST POINTS —p 15 s - 3 2
x

0 O O O
QO \“O

)
)
i ]
) B «——————= Max.
! H LIGHT ON LEVEL PHOTO-DIODE
/ | ! «min.
)

) . « OV (approx) .
|m-eov(°W‘4)} SPROCKET GATE (V2,pin 3)

O «——— SPROCKET HOLES ON TAPE

i
i
: . «—————— LEVEL HOLES ON TRPE
:

‘_"““"} LIGHT oN SPROCKET PHOTO-DIODE

+ 1
; ———oV
. ~20V
|

1

} LEVEL ouTPUT 1o LOGIC PANELS
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LOAD
(cireuits lo
in lagic. panels)

LEVEL | |
(to 'ogic circu?ts)

PHOTO-TAPE
READER

GFISD
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INPUT-OUTPUT CODES

INPUT QU TRUT IN-QUT

CHARACTER CODE RE- ORIGIN TO SLO| REACTION Mag. or
or levs ACTION| Paper | Type- OUTPUT| Paper | Type- hi. sp.

FUNCTION s5L321 tape |writen tape |writen punch
0] 10000 x X x X p 4 x x
1 10001 X x X x X x x
2 10010 x x X x X x x
3 10011 x x X b'd x X x
L 10100 x x x x x x x
5 10101 x x x x x x x
6 10110 x x x x x x x
7 10111 x X x x x x x
8 11000 x x x x x x x
9 11001 x x X x x X x
u 11010 X x b4 x x x x
v 11011 x x X x x X pd
w 11100 X b e X x b d x x
x 11101 x x x x x X x
y 11110 x x x x x x x
z 11111 x x x x x x b4

Space 00000 (x) x (x) x

Minus 00001 x x x x p 4 x x

CR 00010 x x x x X x

Tab 00011 x X x x x x

End (Stop) 00100 x x x x x

Reload / 00101 x x x x x x

Period 00110 x x x X

Wait 00111 x x x x
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SLOW OUT FORMAT

Format Characters

Character Symbol Code
Digit D 000
Sign S 100
Carriage ret. CR 010
Tab T 110
End (Stop) E 001
Reload R 101
Period P 011
Wait w 111

Standard Formats

AR to output: S DDDDDDDCRE

S D b D D D D D CR E
100 000 000 00O OO0 000 000 000 010 001l O===-- -====0

Hex. for inputs 800000k 8000000 0000000 0000000 /s

Words O - 3 of Line 3 are used for storage of AR format.
Highest order format bit should be in T29 of Word 3.

LINE 19 to output: SPDDDDPDTSDDDDDDDTSDDDDDDDTSDDDDDDD (CR) E
Hex. for input: 800000x 0000034 00000x0 0000110 /s

Words O - 3 of Line 2 are used for storage of Line 19 format.
Highest order format bit should be T29 of Word 3.

Maximum number of format characters per format = 38
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