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v2-d

T (Trandfer) NOTE: Relays and b:u"er. OTOR kT 4OV VIA CAM-DRIVEN “m“: sov GND. +to BRUSH INPUT c\ampf N
tubes are inThe 700 chassis. Fot codrdinates on 1BM cable connedlors ------ > A9 A-e Al A-le c-20 AT A-10,20 (disable INPUT 'F “0UT “operstion)
Componert numbers are in .. - N : :

N (Normal) 700 (1e. relay noted *xi* CABLE 'A~~(T80N) -~

is actually “k701%).
C (Common)

L

i 1o TWIRATRON plates
I o (normally + Sov
I + ok <E/P)time)
gllg| olelf| glgs L
140e10 44 4 747 ) TEST
1773171 *f“_. L Sw 403
For

1l
| *
£m7 ‘:F‘; e le e tauw:}&\) "'3 :"' ::é i_|
I SRR

a 2
J1s CTT ilad toSYNC .
<E/o) & clamp
VB N b dour Vi
4+
SELECTOR BD - MOTOR DRIVE clamps e
PU'S
FIRST FC
1 CARD

CRD CRD 0,10, 1 f—— B BETWEEN <Ra) c

1. C| | camos o F _

" BY, [
CRD TRD 00 /IE

-
o1 | CABLE Py Ta1-cN
° D— : : -
o COMMAND T
2 0
® :l. ) :JD—% B _ TIMING CONTROL i
' 100k
® ’-D_ a° 1 2 (E c (2 ]“T . * our
NS
0c8 AV -V
CRDs GND e ouT TC N
+— 1923, 3,.%%6
1 = I
Ly 19% 3,3.cR0

CRDs 19 — 31-CRD

MOTOR DRIVE 8D

F-P2-TT-BP-R
" < RC3

t
19 — 3I
R (o (cLEARD gale Ji *sToP” =
@____,Dmmﬂa (& cLEam> gale) Tpke , is"'"‘”‘ STo R0y Rov e {%%
Lc

LAST CARD

%
CRDy =
9 EDGE FIRST 9
{/\ DS-S4-SX X ¢ BO-(BYr+IN + BY-RB) +{CLEAR)
(0331 _j)—’ -t qE
19223, 3,.ZRD  “START ca-2” 12 EDGE FIRST  I2€
%BD

®———'1\ 22 —3l “HALT cA-2"
— ory

P i —

® — l » "
\ 22 —®, 31.CRD  “TURN ON FORMAT SELECTOR" st e | <a~:>—j'\ ALTERNATE"FORMAT  FX2
—> ——31-TRB FF L_
FX —;l/ s

22 > 31T “TURN OFF FORMAT SELECTOR" ROW 8-PRR FRRI ! N FX2 | FORMAT SELECTOR ;

®
" CLEAR] —4 “PRIME" FoR!
22-1—»3(-FXI _ “TEST FORMAT SELECTOR" (ie.test for ALTERNATE FORMAT) ¢ 4 PR FORMAT

(CLEAR) ——»1

Fxe2
D DE-SS-sw
(22-+31) 22—2+31-CRD "TEST CA-2 RERDY " MRK F
3 .. » = " RowW 2 IN
l ¢ 22 —=»31:BP TEST PROCESSING POSITION N FRR2  COMMONICATION
ar GIS «—>CA-2 «—> 18K"
4l IT It ] w— Prelimimary Training Frit # B-2a
DS-S5-SW )| )| T0 ————»d 460
2. B i
to cQs \/ (§'5 "TEST"RF) ® ¢ O (0] 820




B-3b

8F BP  PRR ("PROCESS ROW") BPs BR rRcs (“Row CTR. sTEP")
- Slsniﬂes END of PRoCESS
NOT READY FOR PROCESS READY FOR SyNC
BP BT BR

READY FOR PROCESS
BR BR

S S O O
active only in ZFO

cases during ZONES 80

CRDS:D—' BY

(delays BPg one
CARD FORMAT)

1
1
1
1
]
1
i
LA LR
BP IN
! B y— DLR
: BM-BH TF _q
|
' qE
' BR—
ZFo SYNC
E {OUT [<-RB— osI, os2, <E/D
| _BE—A 8s,RB " je(oT)
g it
- e
Y [ N P
['4
2 A
a PROCESS LOCATION
g BP BEGINNING of ACTIVE GROUP
- A
H BQ - (BM-BG-BH-FX2 + T0'-F%3) - BY-CRD ( E CB;D
u
= BM~BH::D_ BPs 8Qr 1
z LI
LR
W CRD,: &+ D N
g DL3 /
v L bR — B& B&
"2 - Sar
%’ ~ PROCESS L Bis (*o"+DLR)-DLS = "0~ BLS + DLR
= LOCAT |
< + ﬁ?t,oﬂ To' Fxa. (PRIME)
g z) BM-BG-BH-Fx2, (ALT.)
o Bg NoT END of GRouP 4
u BF+BE EnD of GRouP
of 2
o —
S| « BE enables
! N\ PoDin
u oy CHAR.
3 § HIGH DURING ACTIVE GROUP ONLY By TR
[N I oF TBF+BH
[ E —
3| &
o & {
a
£ BM BH BF
o @
2 3 5 ; q
£ PMD BM ) To Lt
+ ’g T NS P3 3% CRD I%% CRD
H e MF ~ s g el ¥ FX2 (PRIME) g% To’
il o bit 5l ¢ bt MF vl g _ o o8
3 (END +| %  (END oh < BR [ §z
B g of e  of afl4% Fx2 (ALT) +H B
0] CARD @@ GRoUP) =\ ufbh<
2 ra . Elrs BM Bl
o o FORMAT) olle < B¢ SIS
\ ;; ~ g ’v-' o [
| 8 b-BG < 5 Qg‘—
ol B M1 BM @— Bre
o] < z
il 3 | & cRor |
m ' a
W B Im CRD
ol &
8| & BM-BH
+
IIL
m
AN \ ME
( BP “
. BF “d bi to
pa d." bib e,
——-- 4 T (END ckt
= ] RC3 0
MF BM:BA B ! OPERATION)
i BP| |MF
i MRK F MRK F *BLOCK RECIRC" reducesTo: (preverits a.cmdento.\ LC%
t 3. cA-2 G5 tween cards when switch-
] ERF + BEBUTR) - BF ing from PRIME to ALTERNATE
| GRE @R MFw + D4-DU-TR)-BP format during INPUT op’s.)
U U IR _
| ! D4 DUTR
' —
1 &0 i
1 ’x
' = CLRF+BP | " FORMAT & PROCESS CONTROL"
H | MiGw D4.DU-LB . . .
' | Paehrnmary“ﬁ'mnmg Prinl # B-3b
] — I
| Go H FORMAT LINE
! o DATA LINE 3 s5/ieo
d ] e e e mc e e e m e e e e e e e e -t - e = -

B-3b



B-%q,

(oceurs aE END & PROCESS)

_____________ 80-8R-8Y 2, (RC>-BK-BT- disable RBgduring CE/D)"chatter”
! -2ov | Res L 7E
! H BR-»{ Jloms 20ms, 55
| * e e o Re
i i Sasl
1 33k ! & Bs
&/ b i A os»-./ 0s! 0s2 o RB
E 20k ! CRDg
| | ' S
Poslev T
b e 4
CLAMP
FC ('FIRST CARD"F.F.)
rote = 23.4 cycles (RoW tim ac.,
/ ek (dt 100 ya.rjss/(m]n —(|ag:3.{:owtime1/:ar1)
E- 42.8ms. ] .
30ms - )E.Bms.—)i cortadt ‘chalter'¢ .oms.
J I
1 ] 1 1 BR
Il Il offebms: osi
Z0me os2| e
exT.
I S | I L T ss
] ] ] RB
akip %_ 29ms. ri"l/ rep.rate = 34.5 cps ;
‘q . =5 = —™—<13.8ms. =73 PRocESS
o
4
o Fe——Row INPUT cvaue —
")) ! !
5 | | | /] LoAD Row IN REGISTER - RB
I | | 1 WA _FoR ‘PRocess TIME'
! i
i |l Il PROCESS:! REG —= ENCODER — MD (MIT)
L ] “® ! . (WAIT FOR NEXT CYCLE) - BR-
1 '
I:-— Row OUTPUT r_vcl.s———s
_ 1 1 | [',-'I PROCESS: MD(MI7) —DECODER—>REQ:.
|
=1 f | 2 | fWhrT To FIRE THvRATRONS-BR
AT AN ' M. FIRE THYRATRONS-RB
1
\ [ ) ] | (WAIT FOR NEXT CYCLE)
1

rep.rate = 33.3 cycles (Row times)/sec,

30ms.

e——|Sms. 1Sms;

ms,
[ EE] FI3=3 F=z23 { T
-l i gl = 37 ™™ fF£1 /™ FE1 PrRocESS

rep.rate = 34.5¢s.

rep. rate = 17.2 cps. abprox.

"SYNC.: CA-2«—I1BM"

H’B‘immu}i'ﬁa{nina Bt #B-4
a
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I
= pL 'TUTKTL | P MR(BFeBH)
=== PMD [POD { 0 0 0 I€SGN) I (T |SIGN CHAR
-
! ()
[ee==w=] ps |1 000 |
I KXXN .
- - —
P4-5 POD 1'0 Q0 I BO 1D
- P4 1010 ; P2 X B O |4-BITCHAR
1mTm 3 1011 P3 XAC
e T
$3= =] p2 : o006 | (4
ar— pO-2 . ' s00e : . d _
e 0D 100 O 0 I (D
* PI 1001 | L1y
I 10 | X - o)
LT — PO-3 : P gi X C 6-BIT CHAR
rrrm 100 X B
£ PO 1101 | P5 XA
= SGN leee | .
L
APL P5 pa-s_ |pa P3 P2 PO PI SGN
"TJ-TK -
3 ? P 8o =
{ < G15)
(FROM
— [pMD T
g
" ‘ *
CHAR pas >
EVEN NoT| 8 BF +BH
ooo P T ] Tﬁ“} P2-3 P# p2-3| © bt <](FROM FORMAT
K] [TK EVEN P# oDD P2-3 CONTROL
A p#
T® . WE
i (DIGIT IN FORMAT
( LINE = 1)
TL
T
T3 ° — PO
P2-5 OF P2-3 00D P# EVEN P# P2)
Gk P4
RN TK TL P3|
P5
Pl
6 BIT CHAR P5 Pl P3 Tro
mpz - -
CHARACTER  COUNTER
@ PRELIMINARY TRAINING PRINT  B-5A
(V]
> M| [P 4/26/60
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?9-9

TO—-%
FC— SRT
BY
9E ;’
9E
_ B 10 a 9E-CLR-TO
L_—_je?. ) CLRH
CLR
BZ
BY
LR \-c—-—TO 3
2
TO 8b 9E-CLR-TO
BY<+— SRT p— RCN-RC3-RC2
g RCZ
¢ "«L_EAD B le— <CLEAR> <CLEAR>
-~y RCR-RC2- 3
BY Rg’:lg(cli B2 9E-CLR-TO RCR-RC4
BZ-RC2-12E-RCS RCN
RCZ 4_RC2 RC4
BD RCR
BYy BZ
BDy NORM
= ROW 4
BD»— LAST CARD
BYy 12E
Rre |BY 80| | IN (ROW COUNT NORMAL - UPCOUNT) RCN (il RCS
) l RCI )
RCI
OW COUNT REVERSE - DOWNCOUNT,
i CCLEAR> (ROW C EVERSE OUNT) | RCR H RCS 3
qE
CRDyp =—— RCZ é RCS
OW |
12 EDGE FIRST gates used exclusively for 2ZFO. — = ZERO FIRST OUT “_ < KNOWN AS"9 EDGE OUT" ROW | ~—g
ROW (E MI NG RoWE IS B82S RCe
m:x £ & © gates used exclusively for 12 EDGE.-M o m, = &« [ RC3
\ -{(RDY|0 ole o o o) o l—— RT3
| 1 BYs = SRT; BZs = BY - BZ' TO- BD + BD-RCZ; RC2s = SRT + l——B%F
LRDY | © © | © 0 0 O« | BYr = RCN'RC4; RC4r = RCN'RC4; RClr = RCS'RCl o1 1o o 1 O BD-RCZ; RClr = RCS-RC1 )
CLR(ol 0000 BZs = BZ-BY: TO- BD nNir 1io o 01 RC2r = RCR'RC2; RCls = RC1-RCS "ROW
| 12| 1]o 0o 00O RClr = RCS'RC1
2|81 0000 BYs = CLR* TO | (OCCURS AT END COUNTER* RCS
|11, 0001 RCls = RCI'RCS RDY |0 ©,0 0 0 1 BYr = RCR-RC2' BZ; BZr = RCR-RCZ BZ; RCls = RCS*RCI TEP"
011 : o o 1 0 |B Rc2s = RC4'RCN- RCZ: RCIr = RCS'RC1 CLR [0 8 :o 0o 1 BZs = BY-BZ- TO BD OF EACH ROW PROCESS)STE
1] o: o001 BZr = BZ'RC2-12E'RCS; RC2r = RC2'RCS' BZ' 12E; RCls = RCI'RCS ?2(1 01 0 0 BYs = CLR'TO; BZr = 9E' CLR' TO; RC4s = 9E* CLR' TO 80-BY-BR
2|10 001 (-] RC2s = RC4- RCN-RCZ; RClr = RCS'RC1 8|1 oli oo o RClr = RCS'RCl1
3|10,00 11 RCls = RCI'RCS Tlrol0@ 0 1 1 RC4r = RCR'RC4; RC3s = RCR*RC4; RC2s = RCR-BZ-RC2; ”
4|/10,0100 RC3s = RC3'RCN-RC2; RC2r = RC2-RCN; RClIr = RCS-RCl 61001 10 RClr s RCS-RCl RCls = RCS'RCT f ROV\/ COUNTER“
5(10,01 01 RCls = RCS*RCI 5|1 001 01 RC2r = RCR'RC2; RCls = RCS'RCI
6l ° 01 10 RC2s = RC4' RCN- RCZ; RClr = RCS'RCl 41 o0 1 00 RClr = RCS'RC1 #
7]l10'0 1 1 8 RCls = RCI'RCS 3[1 00011 RC3r = RCR-RCZ-RC3; RC2s = RCR-BZ-RCZ; RCls = RCSRET | PRELIMINARY TRAINING PRINT ¥ B-6a/
8|1 o: 1000 RC4s = RCN‘RC3' RC2; RC3r = RCN-RC3' RC2; RC2r = RC2:RCN; 2lro 0010 RClr = RCS'RCl ’
9/10!1 0 o 1ol RCls = RCS-RET RCIr = RCS'RCl 1|1 o'o o o 1= M} RC2r = RCR-RC2: RC14 = Res-RET 4/18/60
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IXIXRXX gny

BO OXOXXXX OF OX1XAXX OF 1X0XXXX ]

SToPs couNT AT 1010000 PERMITTING RESET (to coooooo) oN 8ISt COT PULSE,

resels
S0

10100600

INC (TR #0)

CNT-CCl- CCT-cC5

o - 1 FT* T T
3 s I g
v
‘i 2k 22 2! 20 _
— q q 80
249 c3 < CNT
REEL L XXirv1n AARXI L) KERXX L 1| XXX XX | XARAXX | J
L ~— _J
81 PULSES (NORMALLY)---8lst PULSE ("80") RESETS CTR, SETS BR, AND STEPS ROW CTR.
REGISTER READ” b 1
2R [ CRDs (TO CLEAR REG. AT BEGINNING OF INPUT OFs) BB, sw 901 'ReseT
q . o
T CCLEARD _I_ TO SHIFT I,
T0 sweoz SR 2
—{( |.TO SHIFT) _ _ —~ 83 ~
e o M % g
8 <{BK) +{BJ-BKD> 1 b % &
, = T . 3%
IN: BRUSHES FF's l2K = 2388
DUT: FFs THYs TO OTHER CKTS. "CLEAR" F C) 53 3
-20V. B ~ p E°.,
{CLEAR) Sweéol 2 X a R
° ° L p3 9
HIFT PULS > - 2o3R
cLock = S ES = & @ C o t
RE TRIGGER - 4 10K z Sr B8y
o s
- . 4 o ako
b—fe— <GI5 cLEARY <] Nl <z 353
r 7] -20V. e
K '3 BK BJ BL —J¢— CCLR=Ds-54-5X /3\@ T ('
1 *3 0 T3 BK-BY t L.2K EL PL SGN | BPs
7 —(— __
111 {seTy 39K SWe04 "SET" _
RPs RPr s BY | |BR
68K 1® sweos 1 PRR
17 RECIRCULATE _ €RECY N BR
17 8
-20V. ¢ : oCOLUMN COUNT
. _NROW COUNT  <Rcy
= w0 RCS BT BP
E ¢ NORMAL X
wor® {NORMY
-~ SWE03 "SHIFT”| HI ON "NORMAL" AND "ROW
HIFT i COUNT" POSITIONS.
2K <NORM> 4.7K 1.2K: <s 2 AWM 'Y Lf
—-(om)
TO 0Sls TOFC . B
SREC) KT, KT 002 glek COLUMN CTR, ETC.
*_G:B—R——*——— | -eov. -2ov. INDIRECTLY CAUSE A I PRELIMINARY TRAINING PRINT *B-7
BL (<SET) SIGNAL SYNCED ROW INPUT CYCLE = -20V, -

INC. (CTR#0)
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(Row \| - SIGN)

X

( tRCl-SGN-B?

= RoW I1- SGN

Ps P4 P3 P2 Pt PO

-
! C 1 C 1T 1 m Y commes B s | |
A DATA LINE !
[} ]
] ]
i MITw /I\ L D4-DV-LB i
1
[} I
: 1 M7 !
| \_ |
i ]
| N [}
. D# DVR !
N I R S 3
MDw G0 —
MD
SIgN TTTTTT 1w MD
4-bit """ 2210 " 4 — &——> RCTD MD
6‘5‘!t “\Sbsalor"’ k M_D
MD o
COINCIDENCE
- RWC DETECTOR
. ( RWC
:e 55 =CRF-BP (
1 [
SIGN ________ ¥ sGN N . : .
RCi b_e_@ ! Rel :
. 2 Rca ' !
st mmeL . Po-3 82 . ! !
b-bit Ta 2 : RC2 , :
(] BY to P l : '
-
u > FR2 se3El 0 x i .
. oW 12+IN ! ‘
b-bit_ FTRRL_ kL. e NI 3 . : | :
N ] S ‘_E_@— L Rc3 12 ;
P 0 I J | o 1
- . (e =2 ] T il
PRR = BT-BP y5 @ . E z 3 |
RR (REG.READ FE) € & 2 ——FRes Ly !
(Rows 1-9) N 7 | 5 !
8 ! 8 '
OO X X 9 E ! 1 !
xx ! N RWC G ! Rai ! !
s N 1 !
S RWC - “Row coDe” | !
4 (ZoNE Rows) “C“J ! !
|
P xxo00a0 ; Rt Row
£ | Rea COUNTER !
3 L '

" DATA LINE WRITE GATES”

Preliminn.ry'ﬁaim'ng Bt #B-8a
4/15/0
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Pb-9

inserl 0"
RPy
to
R
D'F
RPs RPs
REG.
insert

RWC- ROW CODE
RWC<— ROW CODE
" DATA LNE = |
I } D DATALINE= O
MD RWC MD Rwe MD RWC WD RwC
(MD=Rwc) cNC (MD#Rwc) CTNC
Rca | 0 (MD) 1 0 (MD)
23,67 f =
7 Mb # Rwe.
(Rows 2-7) -usad for hex. (RoW8) of Pcs
dig v-E, ete. ? Pcstime P4
21 Re3 RF>se3210 sz
55,67 - Y
B " P3 .
(RoW 8 or ) / P3 ‘E - 17 } (b-bit only)
(Rows 1-9) - bl char. |15 Lbit: 2%=0 \ 7 :3: ROW 1 - BP
[PL-T7 % Ps] <3t: o H | po-2
B2 (Row 8) S: : - B2
(Rows 1-9) - regular cNC. C‘ ( BL PO 5
for firsL foor bits. \_l:— BU MD ———+¢ Row 8
(d'xlo'amtﬂ ale 3 in PRR RowB-PRR
L cases) P-CNC i PCR
:Eour Bu 7 2. Pl
(2oME Fows) - reqular cNe PRR-BU-0UT (Row 8)
Sk—rs Ps 2 ROWS-PRR
B2 CROpr P2
8 o Fxly KT,
L 82 (ZONE ROWS) Bz
. PRR (no longer needed) : t:PB
(Row 11) -SIGN BIT = | ouT
RCI-SGN-B3 (nowu-.ssu)<E Rel reset For nesL character
MD SGN PL
Lmn-w-aa (t5 MDy ckt. Rea)
v k) "BLANK COLUMN DET.” j Rowo
BCD IEE
Mo BCD=
(RowO0) |2E-OUT case 8CD ROW O -12E-0UT-PRR (RoW 0)
- 7 P3) P3 of
4bitcode « o000 F¥a-bt --%35%
char,
_ (Row otime: code= --%000)
&V
implied. (Row | time: code= x100xx) -3 pa-3 of Rw.
ot XxTTAR } b-bit char. 1
(Row 1) QE-0uT case s RoW |+BP-9E —}— .
bt code = 1 100%x Ps (Row 1)—LbiL ROW | - BP-9E { :
— "o &
Row 0 RO X XRX
LR F = BM-BH-MF-CLR - (BF+B&)
BV (ref.dwg. B-3)
+—MRKF = BM-BH- 8P BV o bt control
A\ .
“COINCIDENCE DETECTOR”
l— cro, .. .
Prelimnary Troining Print  #B8-9d,
fe— BL (follows ¢SET)) resél for next char :: 3
from TEST PANEL
le— RR-(REC) BvY %4/15/0
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to (INSERT *1") RPs
FF#1

of

BUFFER

REG (INSERT ©") RP,

b

LEAST
EXCLUSIVE
GATES
PL INVOLVED
\‘\w-
321 0«P#
e
RN
—N
0o0oo0o0| o0 5,12
HEXTe o o (| ! 1,9
U %ol ol 2
vV X0t 1]3
W X1 0o 4 -7
X X1 01| § ’
Yy |X1 10|68
z X1t 7
155 71|8 [3-49
tLool] s I, 9
i
Row
PL
f 6-BIT CHAR.
54321 0—P
6 ! 2
to Hop— 1,10
[ o
X x]0 0O (| ¢
X x|x 01l 0f 2
¥ x[x 01 1| 3
Xx[x | 00| 4 >—>1{, 8
Xxix 1 01| &
X x{x | { O] &
Xx{x 11 1|7
Xx{lzsT| 8 [3-4]2,8
YXx[l o0 Il] 9o t, )
ROW
ZERO CODES PUNCH  PRINT
0000 Row 0 (blank)
000000 (blank)  (blank)
10000 ROW O 3

SPECIAL ROW | IMPULSE FOR TABULATOR

Row
GRTE I3 CODES  IMPULSES  PRINT
110000 O #
110001 01 [
110010 02 E
ltoot 1 oW T

% ROW | \MPULSE lsnoru]
by TABULATOR

RPg

Row CoDE

Rwc.

RWC~<—INVERTED Row CODE
ko]
z " DATA UNE = |
8 I D DATA LINE= O
S I [T 1
z MD RWC MD RwC MD RWC WD RWC
S
]
§ (MD=Rwc)  ©NeC (MD#Rwc) CNC
b
(2,3,6,1 G R 1 0 (MD) Rl 10 (MD)
a + Y
w é 7 MD # RWe
(Rws 2-7)  P0-2 9 2 |(rowe) ot Pcs
2 9 Pcstime P4
w z ? I, =}
7 - RC3 e 9 PE->sa43210
(456,7) BT — g b 2
- Rca z 5 2 ps ]
3 2| crowsora / r3 -4 3} Ce-bit only)
- - 2
T LT 3 .
(Rows 1-9)  PO-3 :]5: | 15 4 ;- Lbit: 2320 T %. ROW 1 - BP
6bit : probed ot P5 Fd F pommmmoee- R i po-2
= (Row 8) | B ! N - 8%
BZ | +
- - 14 3 PO |
(Rows 1-9)  PO-3 /SL { t_—n. 2% ! <E | 5
' Bol MD ———4 ﬁowa
NE PrR BU | OOl det. —Q:,, -
b-cNe — PCR : .
BU ' 4 |
ouT BU 2'a) ' G- PI !
(ZONERoWS)  P4-5 PRR 8U-out (Rows) 1 {
ps CRD = ; 4 | ROWS-PRR
" : ble—ra2 |
[P o o FxI,. eKT.
L B2 (ZONE ROWS) BZ
P3
(Row 11) - SIGN BIT = | (no longer needed) ( t:
(ONE-BIT CHAR.) RC' SeN-BZ (Row ""Ss"){ E Rl reset For nestL character oL
SGN
Re1-sgH-82 (b MDy ckt. Rca
w ekt) "BLANK COLUMN DET." Rowo
BCD |aE
ouT
PUNCH o PRR
R M BCD=
(RoWO) |2E-OUT case 8CD s ROW O - 12E-0UT-PRR (RoW 0)
P3) PR3
4-bit code = 0000 ?3‘}4--5& ---300% po-2
char.
_ (Row 0time: code = --%000)
BV
TAB (Row | time: code = x100xx) PO-3) p2-3 of 4
4 > --3B-- T } &-bit char.
(Row1) QE-0uT case MD "
13 ZERO Lhit
bt code = [100%x Ps code (Row 1)— ROW | - BP-qE
ROW | - BP-QE — sible” P
pos: re
Mo
[ e mmm e e
: CLR F = BM-BH-MF-CLR-(BF+86)
BY E (ref.dwg. B8-3)
-—,L—mmr = BM-BH-BP-BV s’ bt ortrol |
- “« »
COINCIDENCE DETECTOR
je— CRDp . .
Prelimnary Tramin, Print #B-qe
fe— BL (follows ¢SETH) resél for next character :: 3
from TEST PANEL
F— RR -(REC) Bv 5/3 /60

B-9e



ol-g

| | | | | | l I | ™

) 1 EEE EED 7 GEF BRI  rowes
| I [ [ I | I I | | [ I o bife
L N LEr i FEr L 1 R B b
| I | | I | | | | I I | et it

M~ ®F
L BH
____ BF+BM

m mn B¢

L1y L1 1 1 1 111 11 L1 BM

114 111 111 11| Ll L1 BM:-BH

1 BM-BH-MF

v
FX2 : PRIME FORMAT

BQ

-]
L4

PRR = 8P-BT

| I L BF AN
— BH

e — T R | 1 BF+BH

1 ) N T N N N | BM

111 BM-BH

1 1 BM-BH-MF

BQ

‘(
FX2: ALTERNATE FORMAT

BRg

L
i BP

BR

BT

PRR =BP.8T

x X X X
a1 q LIs[4] BIe[d g

x X
GELD  (Formwro

CYCLIC ACTION:
CARD FORMAT SELECTION
Preliminary Training Pint o B-10
/15/s9 cA-2

B8-lo



-2

s 4+ 3 2 1

| | | | 1 vt

X
B

5 in MF (Line 16)

x

X X
i SN Rl

[ 7 |

'
FORMATS (x format selected by Fxa) <]

X X X X x x
! T T T e s
“b" bite

| | | | | | | | | | “c” bits

- __ BF

1 BH (ACTIVE GRoOULP)

[ S| BF +BH

Bg (End of gROUP)

BM (LAST BITof each CARD FORMAT)
L1 [ L1y L1 L1y BM-BH

BM-BH-MF ("o’ bit in ACTIVE GRouP)

BM- BH- MF -BY

g S BQ

1 1 1 BPg

t}_
t]_
._]

f——————————=2 row times between cards ——

BP (PROCESS LOCATION)

9
NN

8
) & i I CE/0) EMITTER DIGIT pulsefrom 1BM

RB (sync) - load BUFFER REQISTER

BR ( READY for PROCESS)
| aT

PRR (Process Row) = BP-BT

Rcs (Row CTR. STEP) = B0-BR-BY

To O - Row &8
———T9 ROW 9

T CLEAR - CLERR Row

COUNTER
Row 2

1

To 1
| e _FEe RY e
o

]

1

o©coceoo
©o oo ®oo0
- © 0 ¢ -0

ROW 1}

BM-BH-MF.CLR- (BF +Bq)

=1 I By ]

BY
BZ
Re3
RC2
cl

1 CLR F Start shifting "o” bt 1o
l next. CARD FORMAT inThe
ACTIVE GRoUP (8H) during

BM-BH-TP-BV L : MRKFJ cLeAR state of Row cTR.
2, Vs
5 =i
1 1 1 1 1 1 1 1 v L Il 1 L 1 1 1 Mib WRITE “o.” bits
| | I | - Mib Reap “a’ bits
] [cET+] CEE R

TIMING EXAMPLE:
12 EDGE * IN FX2 --- BETWEEN CARDS

between cards

Preliminary Training Frint. #B-0)
a/15/59 Y Cﬂa' 2




21-9

7 drum cycles

To

Ta1-cN

FORMAT

“a” bits
*b" bits
ve" bite

BF
BH (ACTIVE gRour)

BF +BH

eq
BM; BM-BH
BM-BH-MF ("o bit in ACTIVE GROUP)

BM- BH-MF . BY

ouT

BQ
BPs

BP (PROCESS LOCATION)

<g/o»

RB (SYNC - FIRE ouTPLT THY.)
BR (READY FoR PROcESS)

BY

PRR = &p.8T (PRocEss row™
loads BUFFER REG)

ROW COUNTER

MiL: write "o bits

Wib: read ‘o bits

z 14 x
1 ' l
I
15 v 8 7 . I3 £y 3 2 '
1 v 1 ] | I I ] 1 1
18
!
LS I ] ) | 1 L I
L3
Ligt | | | | | | | | | | | | | | I
-
k!
I-U;
|
b
BN [z =] (B B (B0 ] I (B0 L] =] B (B0 1
-
| 1 [ 1 l ' | ] [ 1 1 | ' | 1 | '
1 1
b tor b [ l [ [ [ 1 1 1l [ 1 1 1 I [
i
1 A ] | | | | \ 1 | ) | | | |
P
' ;—15 M I 1 i ™ M m | I | m ™ [ B ™ M | SR
1
_l_"'l_J—Li I s W S I s W sy I ey | — — | 1 | i 1 | M~
H
J_l__r—LE T e O S e S pons W oy I o N | || | — | | 1 e I
|
b
1
n____n . iL n n [l n n n n Il mn Il m n | N » N
1 ||E: L L L L L1 11 11 L L1 11 L1 L1 L1 L
1 1 E 1 il 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 | ! a1 1 L ! L L ! ] | ! ! 1
|
' L L 1 1 1 1 L DLS = BM-BH.MF.BY.B2. BF B&- 9E-
E ; 1 I 1 ! | ! DLR = BM-BH-8T-BF-9E
bl
T e, R T B e B L r 1T —L__r —_f 1T LT 1
] IE S 1 1 1 1 1 1 1 1 1 1 1
|
_II\—J|L£ J— | ipgl M e B rpl m g I m iyl rel rsl
b
a 13 " [ | 2 3
Vol
Lo . 1 ! ) 1 1 1
]
|
__r“_—\_: [ | 1 ! | e 1
] ]
M . M M m ol [=] FL
[
[
| [ ] | | 1 ] )
1 ]
1 1
[rRow e Yo [ Row q | CLEAR | reaor | rRow 12 [ Row [ Row o [ Row 1 [row 2
HE
- E ‘: , . —
., Vo _ —_—mm
- b
T Vo 1
1 ]
i
: : f | M 1
i
P — I
[
i
| ! N M
| ! I CRF
1 ]
b L Bv
I i
P I I L\ MRKF
. { i
. ¥ Y
1 I [ 1 1 1 3 1 1 1 | 1 1 1 1 1 L
\
i E A
H
i 1 '
S
1 '
1 1
1 1
] ]
] 1
] 1
] 1
HE

fe—— merween caros” }

(misnomer in This case) y

TIMING EXAMPLE :
QE -0uT (1.€.402) - BETWEEN CARDS
Prehminormi)nfnj Rt #B-12
q/is/s9 ca-2




B-10la.

-20v +260V :
|
100k g 43k i
1
1
.003 T [}
= |
TRIGGER
U
|
ul ke b 4 :L I
|
. » ]
TR \
"TRIGGER |
ook | b8k @2k | 100k Pk 1
BLOCKING handle: !
o8¢ af = —qu‘f black :
(ref |
1C1808) |
+loov = -0V loc. A-4b |
|
__________________________________________________________________________________________ J
o= = mmm m T s T o o T o T TS ST ST ST ST TT T TS TTm e A
1 I
! |
| |
: CLOCK !
H €
| 3 Y l
100 3 |
_'é WRITE PULSE 2 4 !
|
| |
| |
I I
- - !
@———Iv+250v SP :
T tioov SHIFT PULSE” |
kq. |
il I of  yf F e I
- — handle: black
®O— -1 (ref. 1ci878) |
©O———— -1 = Used hereas. |
® “CLOCK REPEATER" :
} b3VAC @ - 55V = loc. E-44 :
—————————————————————————————————————————————————————————————————— {f—————— () T —|
(no connection) = -13v
b—<———— WRITE PULSE (from GIS)
e il
! |
! l
| |
SHIFT PULSE |
|
| >—E—
|
_)c'_} WRITE PULSE
|
)
]
]

@——r +asov SP
.027 P q-
' handle: black
®O———-i3v (ref 1c1878)

Used here as
"SHIFT PULSE GEN”
loc. E-48

O———-teov

I
!
|
|
1
|
|
1
|
. W !
SHIFT PULSE )
[
I
[
|
[
1
!
|
|
[

} 63VACE -55V

" “ |
-20v -2ov -20v cac !
N |
3 w4 s CA-2 !
3% | 120 470 | 82 CLAMp® !
] T T PRy |
xd x x X4 x 3 f
=3 3 3 A 4 ha !
=38 % < ‘é f %30 loc.F-4§ |
i = = = L’*“*"]— F-47 |
~ 1oV - 160V - 1OV -20v = -2ov :
ref. ici !
I W [ R, Y S e 1c8s2)

B-10la



01-8

“or” BRUSH INPYT

TRIGGER GATE THY. DRIVER QUTPUT THY.

+100v

!
|
|
I
|
] I
y |
| ) |
! resel pulse | (hold reset) &ho\&. set) sét pulse 0 !
! — i I I meg 470 O
! I [
; 33k IOAD 30 meg % ~1bov :
] -
| -1b0V -lov ’ \ :
: -lkov |
i — Aux. ;
SET -
: € > 3 E'a“'— g>,q !
' 38 8 ars 582
i “REGISTER FF" pky. T e+ Sel Sei
; RESET SHIFT | PULSE seT TRIGSER handle : brown. (vef 1C1807) é é b
———————————————————————————————————————————— @ @ T 000-00-00--

$ READING
BRUSH

+5ov dur-
ing ourPuT

ops. °"Y

!
[
3
a
5
(e}

PRINT or
PUNCH
MAGNET

L e

: -2ov

| "BRUSH !
1 INPUT”™ pkg. |

‘(ref |clasa) l

B-102



toi-8

ol
a

’

) —
Via ' -2

=

v +l00v
HOY oo -20v

39k Ak

1

1k

39k looo

(loc. F-33)
)~ — ——— ®O®-----------—- S"P
=
TRUE B FALSE

(hi approx. .bms)

\_(hold set)

ost 052

~+———————————— CLAMP PKG. —M8M8MM >

-2V
39k 39k
—©

+100v +lo0v
-20v

0S2
73ms)

033
jIcs

+ -
2.2
mes

Ri0

handle: grey. (ref. ic1e08)

osa

B-l03
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ol oo |1 L]0 V|1 ]Jolo ool S| |©e g : g (I) | g c ‘
T i Jole| |t W Jfoejv [V Jololio <] |o .
ree—f— 0
cjv o] (Jolclolfu[v|1]ololoi izt |o|o]o |t | Ii
{1 o]t |oloid[z[i |1 |o|o|codz |1 [e oo [T |o N
= rRC3
S 1
BIEERERE - \ |
rengea—| ) |
L v
s ECR—D\
cLR— N\ T e l[ D 7 v
To— S L/ | @ 9E-CLRTO 255—1——5
T —_ = —— +
€ = —
> | ERCI—(vy
e ———
Wﬁ. d | Cerndr—sres IR | ; ]
R e ' @ o= [ DI-ES | RON-RCA—— e ——— :EAJ 643 B
B= DI-E4] BD A I CLemry— === | 2 S—ITB&OI'T
. f
::—E:‘ | 5 | lpz.07  ~E | 8" R BY,
ECZ—[——E PIES| rez B } L ' _I |
B (B RON-RC2 SRY | 1’? e 20373 B
| C Fel —— T AHVJ . A Dl-E?M -‘ LRI G
RCI R 2 e &9 R
| ReN——4) 24— - v ‘ NS
| N sea | > o = J | I
22— K RC4— J —T—_M ‘D‘p u\ i
RCI 1L ! v RCN BD———1 .~ _ | _ { |J/r‘—+“—‘u
—’— g == N
RCS— Tl —] BORCE |Dl-ea | " |p=z )<\ o
% —_— = E— - S
(L ] FZCE—DA Il V——BZ
oF WE— o -
RCI——= L %5$ RCR - l -
=z 1 E
T
o€ ~b1-03) |
_L7DI-D3] 9E-CLRTO
E" 5TEd LR —
— \\® » L (CLEAR El-E
i g| J ! ~ A‘—DA SRT ==
&Y b
v 7 Di-F1Z
To ——M | L 12E- RCS+ BZ -RC2 I L o-Fiz
[ 9E. ROWI. BP e -
&® bes i N COLUMN DETECTOR
' (30t ouT = BLANK COLUMN DE
Rcz 3C 601
l R ROW 18P :Ij ¢ )
[ —— (3c604) =4 )
= ze——49/
B2 —
RC4
— |
R C3 } | EXT ASSEM. MODEL NO.
Ree p——— A ey TS T W NN TR B Y T I TN
TOLERANCES AND NOTES EXCEPT AS NOTED | THIS D::WI:GA:NDUNAU oy sc: " 1+ X K \iw‘ ﬂly"/“( .
BR —— e B 5| S S | [ HATE] LT/
B — e o |~ Bendir” Computer [sce AR Vo, o
| » mpgrmee sumrsces souars o mammenve | L L vsnonconronsmon] SCHEMAT\CS - 30572 g
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| T e e T Seecnirrion T eone [rrnwo ] cme . [wovea. | pome w0 | Ceecnirrion T REVISIONS
7 v ' T L B L— — - o CxscRirTIoN Toaw [
~ Bz o2 A | PRODUCTION RELEASE 44| O A|
T P : 1 B | seE eco” 007 T34 ©
e |6
SGN
pop —RAC/
LN
BF+BH | A | TI608 TITTRTTC
MF : ? ! 129 FoJo]o o
5 pamy (From 4-15) PLiojoll 14 gt
= | M| K pzlolr |o
TK [ CHARACTER
L | v P30 | )
[ H o Jo O |O
el . o
TE
- pa T 7 [CHARACTER
Tl P4 |1 |0 |o
5 X ERERE
TJ
TL
TK
TK
TC
T 3C34eiB
TITK -—E‘)
TL
TK
TJ .
—_— PO_
rr:oe 58 |
COUNT | TL
MODIFIC ATICN
| ONLY
) ’ PMD
l cca J J503-3
TO b
(FROM 6-19) 750810 -
T21.CN pP—""——
(FROM -15) |
TC o
cP-V4 L = DLEZEI Bzfzﬂ;—‘m
TB602-R rﬁ3A‘ K‘ =U—‘ -z0v
— — -
- 160V
C23E  jo0K c23L
MATERIAL DESCRIPTION } MATERIAL SPECIFICATION ] FIRST USED ON SIMILAR TO NEXT ASSEM. MODEL NO.
D2.08 S| SAT s SRR v | ke v | wecw. enca | ELecy. enoa| Fros. non.]
LDe-o8) T A T e = ou. | ovEney or anD uNAUTHORIIES wae |_JA 4 by KN adoss VIt e
ANGULAR + V5 LINEAR 'yxx * .010 | REPRODUCTION FORBIDDEN BY I I? s 7 pae = Sq / 45ﬁl
1. MACHINED FINIEW U 0 nus oate 3-8 - ¢ . let
& ConcRNTRIC WiIN 008 PR zW Gmff TITLE PART NO. e,

3. MACHINED SURFACES SQUARE TO RESPECTIVE LTR.

TR B orvision or sexoux avisrion conronstion | SC HE MAT | €S - COLUMN COUNTER § 59
8. ALL DIMENSIONS IN INCHES, LOS ANGELES. CALIF. CHARACTER COUNT‘ER_CAAZ 3C 9 B




Tront [rem wo e, svm. [wo.wts. | Pany w0 | Srscmirrion T Taont [rren wo] ciwc.svm. [wo.wta. | Pant w0 ] Drscmirtion REVISIONS
v ¥ 'WFT{ T 1 T Ll T T T LTR. DESCRIPTION DATE Ar;:.(
' 2
Rovg_sg.)pRR YL R pai A PRODUCTH)N# RELgAéE /;,/ Z
s s Wl AN prros! v B|see Eco” 100 457
Cl : —K] . ‘ F 5
o AR b |
cro -
CLEAR) 57 . [T8601-5] o
ROW |2-IN N V) BM P
(3c603) | T | 8 ' (5D BH
MRKF | s ‘l " I o€ | ez (352'1@0!)
! FRR2 B DI EIS
= - I
by — ~ - - —_— — —
Bv o DI.D20 L — TN -1
cLR ——B4, M | siL '
TO >———-l.r;E—‘_, Sp—— | YT MF = |
IN ——————— 4R 2.E22 MD /D D2i
. “r:,q.].a T p S
- : PR > A
CP-J4 25N BM ° DID)g
XEPU INPUT CLAMP | | N l Fx2 A v |
P-K40 P T gz o ] -
— e Q P BH —7oiozs| 1 L ay rxoee BR
L;_KW £>2.|=4?I X F3) FXE A i - _Il (3cson)
R EXT |
T TH X1 D lJ M
FXl | cim | 4o/ CER . |
L. = _ — DILEII N
‘ f_s_\_ | [_P _— = =
FXT . | e o) |
w Nf ! | o |© |
FXe DI.F35 BH
= = _J QI = A
Gossafi——2 YV R o 06 TN T
® | o T 'Bp1 Ky | T L\ ‘
Cl —= i 5\ |_/IFRSI TV ! qib MF | | 3C600| 3
cRD T | ! P3 : ‘ZD"_E'Q_J eli=!
A~ Dl 1
FXI — ' A FXz o [s Norom
“w [ L o | TBEOZA e T
(‘A%L‘I;*A” TB60!I-F ‘_ /7)] F39 | BG N |
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o _ - pp—
] . ko8 BC . | £ 10 TV 1
D) b4 K708, | | L €E Bes JNEGOZ : \ |
pon ] | FEeH o | < il b |
v 5 .
= = BF 1_T /m pig |
= )<O T T
BF — | L
| —ZF P ==o
T
BMBH DI. Fo4 |
meos — = — V| peez |
— =
5
BF o Lk 5
— (BF + BH.)
- ———
A-16 BH gV DLD3 |
Y o]
v K DI.F)
Fo——ti—y S
| ? .am 5)
5 N 9
‘ 6 —H=iVoLFn
Lk P
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L4 LTR.
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TB£02-T o L Commrone w o LOS ANGELES. CAUF. MAT RMAT 3C6OO B

CONTROL

GATE -CA-2




Trowe [ wo. e, wva. [wo.wea. | pant wo. SrecnirTion ] [fow [memwo] cic sva. [nese | rant wo. Srecmirrion T REVISIONS
— ' ' ' ' 1 T y T 1 . GEscRirTION Toare [ aree.
A | PRODUCTION RELEASE A
B | SEE ECO (007 275K
s ———— - C |see Eco ¥ 1032 Ves/s9 OF
BY. BM. BH. MF + IR———————= DIL.FI7 T AT~ DlLFHE D | SEE Eco = /1046 Vg B
' | 9E. Rowl. BP —+—2 I
B6 —D21y M (3¢573) v
[
I | E / |
2z
S [ | -
—————— -1= IE. RoWI -1
A DILFI3 1 (€573) o '
59 \ \ | P
CRD +— Bl " E—
BY E / 1 8P -
L —— - = _ 2 1
crD, [ Ky |1 = 8V —+—H |
‘ 4 B MD
em gy —L N ’ 7 £ v
| L 7! (3¢573) Bd —— o K | ° TI6O3
po-2 — -
ar — DLEIS ‘ fev-51e7] ° L= — — = 4
b= =22 =1 (0BT, 6ATE) CLRF — = Sr=DrFm Ty ] Bv
BY. BM. BH. MF +DLR. ] A | (3¢603) SEEEE
Be. ‘ D 5 p 2 \Dl. El8 | -
DLS El | PL : y | B
1
PRR
BM. FX2.8G.BR
(3(;600)
| “ PRR
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A-5.1 August 15, 1960

CHECKING 0S-1 & 0S-2 TIMING

With the advent of IBM series 50 equipment, it has become most important
during installation to check the CA-2 one-shots (0S-1 and 0S-2) in rela-
tion to the emitter digit signal (<E/b>) from the card equipment. On
standard speed IBM equipment, it still behooves us to check <E/b> in rela-
tion to the ome-shots because:

(1) The 402 RC filter may be faulty.

(2) The cam may be out of adjustment giving the <E/b> an
improper duty cycle.

(3) The cam contacts may be bouncing, sticking, or arcing.

Each of the above may allow the card equipment to work alright (though with
less lifespan) offline but not with the CA-2.

0S-1 has the job of eliminating the contact chatter at the beginning of the
<E/b> signal. It accomplishes this when it is high longer than the duration
of chatter. The standard 0.6 millisecond seems to be sufficient in all cases.
If more time is required, R6 in 0S-1 may be increased.

0S-2 sees to it that the CA-2 uses each <E/b> to step the CA-2 row counter
only once. If 0S-2 is high for too short a duration, an <E/D> which repre-
sents one row in the card equipment, may step the CA-2 row counter twice,

and thusly loose our synchronism for row timing. While 0S-2 is high it pre-
vents us from making further use of the <E/D>. However, if 0S-2 is high for
too long a duration, it may prevent the CA-2 from recognizing the next <E/D>.
Therefore, we want 0S-2 to be high longer than the width of the <E/D>, but
to go low before the next <E/b> comes along. This may be adjusted by chang-
ing the value of R10 in 0S-2.

An overall check of both 0S-land 0S-2 is to sync on BC, and look at the
twelve <E/D> per card or line on a slow sweep. Taking the probe from <E/b>
and looking at RB should show one RB for each <E/b>. All these signals are
on test jacks.

For the 'big picture", <E/b> with the help of 0S-1 and 0S-2 produces an RB.
RB resets BR and permits a ''process row'" (BP°BT). The '"80" count at the end
of '"process row'" steps the row counter flip-flops.

It is recommended that a check of 0S-1 and 0S-2 in relation to the <E/b> of
each piece of card equipment used with the CA-2 be included as a part of
CA-2 installation procedure.

Submitted by
George Arsulich



A-5.2

SCOPING <E/b> vs. 0S-2 TIMING

Since most field service engineers do not have a dual-beam oscilloscope
available, the following procedure is very desirable to thoroughly check
the <E/D> vs. 08-2 timing.

1. Bend the ends of two equal resistors (anything from 100K to 1
meg.) into a "U" shape so that they will fit tightly into the
E/D and 0S-2 test jacks. (The wattage is unimportant, but the
heavier leads of 1 or 2 watt carbons work better.)

2. Cross the ends of the two resistors and clip the scope probe to
their junctionm.

3. . Since the <E/b> signal is about 40-50 volts while the 0S-2 sig-
nal is 20 volts, the resulting composite signal may be inter-
preted by analysis of relative amplitudes.

4, Synching on BCg (test jack), each of the 12 <E/D> vs. 0S-2 sig-
nals should look about as follows:

<——082—>

"Back Porch" ____Z -

\l <— E/D —>

0

<
N

Sweep Direction

5. The critical point to check is that there is an adequate ''back
porch" to the signal, indicating that the "on-time' of 0S-2 is
sufficiently longer than the E/D on-time.

6.  Since E/D signals are notoriously non-uniform in duration, it is
important to check each one of the 12 such waveforms. = Sometimes
the zone E/D pulses are much longer than the digit pulses.

Prepared by
Vernon Magnuson



