




































































TIMING SEQUENCES 

OPERATION CODE: 44 

Instruction: �Q�-�J�U�~�~� (QJuv) 

If Q35 = 1, take (u) as NI; if Q35 = 0, take (v) as NI. Then, in 
either case, left circular shift (Q) by one �p�l�a�c�e�~� 

MP 

If (Q) is positive 

0 Clear X 

Clear PAK 

(Clear RSC) 

Transmit VAK to SAR 

5 Transmit SAR to PAK 

Clear SAR 

Shift (Q) Left 1 

COMMAND 

If (Q) is negative 

Clear X 

Clear PAK 

(Clear RSC) 

Transmit UAK to SAR 

PX 21 
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SOURCE DEST. 

CTC-AR X 

CTC-PAK PAK 

CTC-RSC RSC 

CTC-PCR VAK/UAf( 

CTC-SAR SAR 

CTC-SAR SAR 

CTC-AR Q 



TIMING SEQUENCES 

OPERATION CODE: 45 

Instruction: MANUALLY SELECTIVE JUMP (MJjv) 

If the number j Ls 0, take (v) as NI. If j is 1, 2, or 3, and the 
correspondingly numbered MJ selecting switch has been selected, take (v) as NI; 
if this switch selection has not been made, continue the present sequence. 

MP 

For jump 
0 Clear X 

Transmit VAK to SAR 

Clear PAK 

(Clear RSC) 

5 Transmit SAR to PAK 

Clear SAR 

COMMAND 

For no jump 
Clear X 

Transmit 

- - - -

- - - -

- - - -

Clear 

PX 21 
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SAR 

VAK to SAR 

SOURCE DEST. 

CTC-AR X 

CTC-PGR VAK 

CTC-PAK PAK 

CTC-RSC RSC 

CTC-SAR SAR 

CTC-SAR SAR 



TIMING SEQUENCES 

OPERATION CODE: 46 

Instruction: SIGN JUMP (SJuv) 

If A7l = 1, take (u) as NI. If A7l = 0, take (v) as NI. 

MP 

If (A) is positive 

0 Clear X 

Clear PAK 

(Clear RSC) 

Transmit VAK to SAR 

5 Transmit SAR to PAK 

Clear SAR 

COMMAND 

If (A) is negative 

Clear X 

Clear PAK 

(Clear RSC) 

Transmit UAK to SAR 

PX 21 

33 

SOURCE 

CTC-AR 

CTC-PAK 

CTC-RSC 

CTC-PCR 

CTC-SAR 

CTC-SAR 

DEST. 

X 

PAK 

RSC 

VAK/UAK 

SAR 

SAR 



TIMING SEQUENCES 

OPERATION CODE: 47 

Instruction: ZERO JUMP (ZJuv) 

If (A) is not zero, take (u) as NI; if (A) is zero, take (v) as NI. 

MP 

0 

1 

5 

COMMAND 

Clear X 

Clear PAK 

(Clear RSC) 

Subtract 1 from (A) 

Wait Internal Reference 

If (A) was zero If (A) was not zero 

Transmit VAK to SAR Transmi t UAK 

Set X to 1 Set X to 1 

Transmit SAR to PAK 

Clear SAR 

Add (X) to (A) 

Wait Internal Reference 
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to SAR 

SOURCE DEST. 

CTC-AR X 

CTC-PAK PAK 

CTC-RSC RSC 

CTC-ASC ASC 

CTC-PDC PDC 

CTC-PCR VAK/UAK 

CTC-AR X 

CTC-SAR SAR 

CTC-SAR SAR 

CTC-ASC ASC 

CTC-PDC PDC 



TIMING SEQUENCES 

OPERATION CODE: 51 

Instruction: Q-CONTROLLED TRANSMIT (QTuv) 

Form in A the number L(Q)(u). Then replace (v) by (AR). 

MP 

0 

1 

2 

5 

COMMAND 

Clear X 

Initiate Clear A 

Transmit UAK to SAR 

Initiate Read 

Clear X 

Wait Internal Reference 

Transmit (Q') to X' 

Spli t add (X) to (A) 

Wait Internal Reference 

Transmit VAK to SAR 

Initiate Write (0-35) 

Wait Internal Reference 

PX 21 
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SOURCE 

CTC-AR 

CTC-ARAC 

CTC-PCR 

CTC-SCC 

CTC-AR 

CTC-PDC 

CTC-AR 

CTC-ASC 

CTC-PDC 

CTC-PCR 

CTC-SCC 

CTC-POC 

DEST. 

X 

ARAC 

UAK 

sec 

I AR 

PDC 

Q 

ASC 

PDC 

VAK 

SCC 

PDC 



TIMING SEQUENCES 

OPERATION CODE: 52 

Instruction: Q-CONTROLLED ADD (QAuv) 

Add to (A) the number L(Q)(u). Then replace (v) by (AR). 

MP 

0 

I 

2 

3 

5 

, 

COMMAND 

Clear X 

Transmit UAK to SAR 

Initiate Read 

Clear X 

Wait Internal Reference 

Transmi t (Q') to X' 

Split Add (X) to (A) 

Wait Internal Reference 

Clear X 

Transmit (AR) to X 

Transmit VAK to SAR 

Initiate Write (0-35) 

Wait Internal Reference 
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SOURCE 

CTC-AR 

CTC-PCR 

CTC-SCC 

CTC-AR 

CTC-PDC 

CTC-AR 

CTC-ASC 

CTC-PDC 

CTC-AR 

CTC-AR 

CTC-PCR 

CTC-SCC 

err-PDC 

DEST. 

X 

UAK 

SCC 

X 

PDC 

Q 

ASC 

PDC 

X 

A 

VAK 

SCC 

PDC 



TIMING SEQUENCES 

opERATION COOE: 53 
Instruction: Q-CONTROLLED SUBSTITUTE (QSuv) 

Form in A the quantity L(Q)(u) plus L(Q' )(v). Then replace (v) with 
~R). The effect is to replace selected bits of (v) with the corresponding 
bits of (u) in those places corresponding to lIs in Q. The final (v) is 
the same as the final (AR). 

MP COMMA NO SOURCE OESTe 

0 Clear X CTC-AR X 

Initiate Clear A CTC-ARAC ARAC 

Transmit UAK to SAR CTC-PCR UAK 

Initiate Read CTC-SCC SCC 

Clear X CTC-AR X 

Wait Internal Reference CTC-POC POC 

1 Initiate Logical (see note) CTC-ASC ASC 

Extend Arithmetic Sequence CTC-ASC ASC 

Wait Internal Reference CTC-POC POC 

2 Transmit VAK to SAR CTC-PCR VAK 

Initiate Read CTC-SCC SCC 

Clear X CTC-AR X 

Wait Internal Reference CTC-PDC POC 

3 Initiate Logical (see note) CTC-ASC ASC 

Extend Arithmetic Sequence CTC-ASC ASC 

Wait Internal Reference CTC-POC POC 

5 Transmit (AR) to X CTC-AR A 

Transmit VAK to SAR CTC-PCR VAK 

Initiate Write (0-35) CTC-SCC SCC 

Wait Internal Reference CTC-POC POC 

Note: At the conclusion of the first logical operation,(Q) is complemented in 
preparation for the second logical operation. At the conclusion of the 
second logical operation (Q') is complemented, thus restoring (Q) to its 
initial value. 
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OPERATION CODE: 54 
Instruction: LEFT SHIFT IN A (LAuk) 

Replace (A) with D(u). Then left circular shift (A) by k places. 
Then replace (u) with (AR). If u = a, the first step is omitted so that 
the initial content of A is shifted. (The value of k must not exceed 
seven bits, i.e., bits V7 through Vl4 must contain zeros, if SAR at MP 5 
is to contain the original u address.) 

MP COMMAND 

0 Clear X 

Initiate Clear A 

Transmit UAK to SAR 

Initiate Read 

Clear X 

Wait Internal Reference 

1 Transmit VAK to SAR 

Ad d (X) to (A) 

Wait Internal Reference 

2 Clear X 

Initiate Shift (A) 

Wait Internal Reference (see note) 

5 Transmit (AR) to X 

Transmit UAK to SAR 

Initiate Write <0-35) 

Wait Internal Reference 

Note: No wait is generated if k is zero. 
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SOURCE DEST. 

CTC-AR X 

CTC-ARAC ARAC 

CTC-PCR UAK 

CTC-SCC SCC 

CTC-AR X 

CTC-PDC PDC 

CTC-PCR VAK 

CTC-ASC ASC 

CTC-PDC PDC 

CTC-AR X 

CTC-SKC SKC 

CTC-PDC POC 

CTC-AR A 

CTC-PCR UAK 

CTC-SCC SCC 

CTC-POC PDC 



TIMING SEQUENCES 

OPERATION CODE: 55 

Instruction: LEFT SHIFT IN Q (LQuk) 

Replace (Q) with (u). Then left circular shift (Q) by k places. 
Then replace (u) with (Q). (The value of k must not exceed seven bits 
i.e., bits V7 through V14 must contain zeros, if SAR at MP 5 is to contain 
the original u address.) 

MP COMMAND 

0 Clear X 

Transmit UAK to SAR 

Initiate Read 

Clear X 

Wait Internal Reference 

1 Clear Q 

2 Transmit (X) to Q 

Clear X 

Transmit VAK to SAR 

3 Complement (X) 

Ini tiate Shift (Q) 

Wait Internal Reference (see note) 

5 Transmit (Q') to X' 

Transmit UAK to SAR 

Initiate Write (0-35) 

Wait Internal Reference 

Note: No wait is generated if k is zero. 
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SOURCE DEST. 

CTC-AR X 

CTC-PCR UAK 

CTC-SCC SCC 

CTC-AR X 

CTC-PDC PDC 

CTC-AR Q 

CTC-AR X 

CTC-AR X 

CTC-PCR VAK 

CTC-AR X 

CTC-SKC SKC 

CTC-PDC PDC 

CTC-AR Q 

CTC-PCR UAK 

CTC-SCC SCC 

CTC-PDC PDC 
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OPERATION CODE: 56 

Instruction: MANUALLY SELECTIVE STOP (MSjv) 

If j = 0, stOp the computer operation and provide suitable indica­
tion. If j is 1, 2, or 3 and the correspondingly numbered MS selecting 
switch has been selected, stop the computer operation and provide suitable 
indication. Whether or not a stop occurs, (v) is NI. 

MP 

0 Clear X 

Clear PAK 

(Clear RSC) 

Transmit VAK to SAR 

For Stop 

5 Transmit SAR to PAK 

Clear SAR 

Stop Clock 

Stop 

COMMAND 

For no Stop 

Transmit SAR to 

Clear SAR 

- - - -

- - - -

PX 21 
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PAK 

SOURCE DEST. 

CTC-AR X 

CTC-PAK PAK 

CTC-RSC RSC 

CTC-PCR VAK 

CTC-SAR SAR 

CTC-SAR SAR 

CTC-Stop Stop 

Stop PDC/CRC 



TIMING SEQUENCES 

OPERATION CODE: 57 

Instruction:' PROGRAM STOP (PS--) 

Stop computer operation and provide suitable indication. 

MP COMMAND SOURCE DEST. 

0 Clear X CTC-AR X 

Stop Clock CTC-Stop Stop 

Stop Stop PDC/CRC 

Note: To resume operation following a program stop, it is necessary to master 
clear and restart. 
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TIMING SEQUENCES 

OPERATION CODE: 61 

Instruction: PRINT (PR-v) 

Replace (TWR) with the right-hand 6 bits of (v). Cause the typewriter 
to perform the operation'corresponding to the 6-bit code. 

MP COMMAND SOURCE DEST. 

0 Clear X CTC-AR X 

Transmit VAK to SAR CTC-PCR VAK 

Initiate Read CTC-SCC SCC 

Clear X CTC-AR X 

Wait Internal Reference CTC-PDC PDC 

1 Test Lockout MPD PDe 

2 Initiate Print (see note) CTC-OUT TWR 

Initiate Lockout TWC CTC-OUT PDC 

3 - - - -

4 - - - -

s - - - -

Note: On the INITIATE PRINT command (XO through XS) is transferred to TWR. 
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TIMING SEQ UENCES 

OPERATION CODE: 63 

Instruction: PUNCH (PUjv) 

Replace (HPR) with the right-hand six bits of (v). 
to respond to (HPR). If j = 0, omit seventh level hole; 
seventh level hole. 

MP COMMAND 

0 C lear X 

Transmit VAK to SAR 

Initiate Read 

Clear X 

Wait Internal Reference 

1 Test Lockout 

2 Initiate High-Speed Punch (see note) 

Initiate Lockout HPC 

3 - - - -

4 - - - -

5 - - - -

Cause the punch 
if j = 1 include 

SOURCE DEST. 

CTC-AR X 

CTC-PCR VAK 

CTC-SCC SCC 

CTC-AR X 

eTC-PDC PDC 

MPD PDC 

CTC-OUT HPR 

CTC-OUT PDC 

Note: On the INITIATE HIGH-SPEED PUNCH command (XO through X
5

) and UAK 
are transferred to HPR. 12 
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OPERATION CODE: 71 

Instruction: MULTIPLY (MPuv) 

Form in A the 72-bit product of (u) and (v), leaving in Q the 
multiplier (uL 

MP 

0 

1 

2 

3 

5 

COMMAND 

Clear X 

Initiate Clear A 

Transmit UAK to SAR 

Initiate Read 

Clear X 

Wait Internal Reference 

Clear Q 

Transmit (X) to Q 

Clear X 

Transmit VAK to SAR 

Initiate Read 

Clear X 

Wait Internal Reference 

Initiate Multiply 

Set SK to 36 

Extend Arithmetic Sequence 

hT.,;+ Tn+ ?n~l ~n~ ¥nnh nu ...... .LU"e.LUQ.L .L~.Le.LCUve 
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SOURCE 

CTC-AR 

CTC-ARAC 

CTC-PCR 

CTC-SCC 

CTC-AR 

CTC-PDC 

CTC-AR 

CTC-AR 

CTC-AR 

CTC-PCR 

CTC-SCC 

CTC-AR 

CTC-PDC 

GTG-ASG 

CTC-SAR 

CTC-ASC 

rorrt,,_nnro viv ruv 

DEST. 

X 

ARAC 

UAK 

SCC 

X 

PDC 

Q 

X 

X 

VAK 

SCC 

X 

PDC 

ASC 

SAR 

ASC 

nn" ruv 
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OPERATION CODE: 72 

Instruction: MULTIPLY ADD (MAuv) 

Add to (A) the 72-bit product of (u) and (v), leaving in Q the 
multiplier (u). 

MP 

0 

1 

2 

3 

5 

COMMAND 

Clear X 

Transmit UAK to SAR 

Initiate Read 

Clear X 

Wait Internal Reference 

Clear Q 

Set SK to 36 

Transmit (X) to Q 

Clear X 

Initiate Shift (A) 

Wait Internal Reference 

Transmit VAK to SAR 

Initiate Read 

Clear X 

Wait Internal Reference 

Initiate Multiply 

Set SK to 36 

Extend Arithmetic Sequence 

Wait Internal Reference 
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SOURCE 

CTC-AR 

CTC-PCR 

CTC-SCC 

CTC-AR 

CTC-PDC 

CTC-AR 

CTC-SAR 

CTC-AR 

CTC-AR 

CTC-SKC 

CTC-PDC 
••• 0 

CTC-PCR 

CTC-SCC 

CTC-AR 

CTC-PDC 

CTC-ASC 

CTC-SAR 

CTC-ASC 

CTC-PDC 

DEST. 

X 

UAK 

SCC 

X 

PDC 

Q 

SAR 

X 

X 

SKC 

PDC 

VAK 

sec 

X 

PDe 

ASC 

SAR 

ASC 

PDC 
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OPERATION CODE: 73 

Instruction: DIVIDE (DVuv) 

Divide the 72-bit numher in A by (u), putting the quotient in Q and 
leaving in A a non-negative remainder, R. Then replace (v) by (Q). The J 
quotient and remainder tire defined by: (A)i = (u)· (Q) + R where O~R <I(u~. 
Here (A)i denotes the initial contents of A. 

MP 

0 

1 

2 

3 

5 

COMMAND 

Clear X 

Transmit UAK to SAR 

Initiate Read 

Clear X 

Wait Internal Reference 

Clear Q 

Set SK to 36 

Initiate Divide 

Extend Arithmetic Sequence 

Wait Internal Reference 

Clear X 

Complement X 

Transmit (Q t ) to X' 

ry1-----.:~ tTl\V ... _ C'J\n 
1..1. o Uo::IUl 1. l, I/.I"11\' l,V 0.1"1U. 

Initiate Write (0-35) 

Wait Internal Reference 
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SOURCE DEST~ 

CTC-AR X 

CTC-PCR UAK 

CTC-SCC SCC 

CTC-AR X 

CTC-PDC PDC 

CTC-AR Q 

CTC-SAR SAR 

CTC-ASC ASC 

CTC-ASC ASC 

CTC-PDC PDC 

CTC-AR X 

CTC-AR X 

CTC-AR Q 

rofTV'l oro n trl\ rf 
\J1.\J-C\Ju. V.I"1.1\. 

CTC-SCC SCC 

CTC-PDC PDC 



TIMING SEQUENCES 

OPERA TION CODE: 74 

Instruction: SCALE FACTOR (SFuv) 

Replace (A) with D(u). Then left circular shift (A) by 36 places. 
Then continue to shift (A) until A34 f A3S. Then replace the right hand 
IS bits of (v) with the n~ber of shifts, k, which would be necessary to 
return (A) to its original position. If (A) is all ones, or all zeros, 
k = 37. If u is A, (A) is left unchanged in the first step, instead of 
being replaced by D(AR). 

MP 

0 

1 

2 

3 

4 

5 

COMMAND 

Clear X 

Initiate Clear A 

Transmit UAK to SAR 

Initiate Read 

Clear X 

Wait Internal Reference 

Set SK to 36 

Add (X) to (A) 

Wait Internal Reference 

Clear X 

Initiate Shift (A) 

Wait Internal Reference 

Initiate Scale Factor 

Set SK to 36 

Wait I nterna 1 Reference 

Transmit SAR to X 

Clear SAR 

Transmit VAK to SAR 

Initiate Write (0-14) 

Wait Internal Reference 

pX 21 
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SOURCE DEST. 

CTC-AR X 

CTC-ARAC ARAC 

CTC-PCR UAK 

CTC-SCC SCC 

CTC-AR X 

CTC-PDC PDC 

CTC-SAR SAR 

CTC-ASC ASC 

CTC-PDC POC 

CTC-AR X 

CTC-SKC SKC 

CTC-PDC PDC 

CTC-ASC ASC 

CTC-SAR SAR 

CTC-POC PDC 

CTC-SAR SAR 

CTC-SAR SAR 

CTC-PCR VAK 

CTC-SCC SCC 

CTC-PDC PDC 



TIMING SEQ UENCES 

OPERATION CODE: 75 
Instruction: REPEAT (RPjnw) 

This instruction calls for the next instruction (NIuv) to be executed 
n times, its u and v addresses being modified or not according to the value 
of j. Afterwards the program is continued by the execution of the instruc­
tion stored at a fixed address Fl- (See notes on following pages. ) 

MP 

0 

1 

2 

3 

4 

5 

7 

COMMAND 

Clear X. 

Transmit VAK to SAR 

Transmit SAR to X 

Set SAR to Fl 

Initiate Write (0-14 ) 

Wait Int:erna 1 Reference 

Clear X 

Transmit PAK to SAR 

Advance PAK 

Initiate Read 

Clear X 

Wait Internal Reference 

Clear PAK 

Initiate 75 Sequence (Set 75 Ji'Ji' to "1", Clear 
Hold Repeat FF, and 

Transmit UAK to SAR 

Clear PGR 

Transmi t SAR to PAK 

Initiate Repeat 

Complement PAK 

Transmit (X) to 

Wait RSC 

Clear SAR 

initiate 2 us delay) 

PCR (Initiate 2 us delay) 
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SOURCE DEST. 

CTC-AR X 

CTC-PCR VAK 

CTC-SAR SAR 

CTC-SAR SAR 

CTC-SCC SCC 

CTC-PDC POC 

CTC-AR X 

CTC-PAK PAK 

CTC-PAK PAK 

CTC-Sec SCC 

CTC-AR X 

CTC-PDC PDC 

CTC-PAK PAK 

CTC-RSC RSC/CRC 

CTC-PCR UAK 

GTC-PCR PCR 

CTC-SAR SAR 

CTC-RSC RSC 

CTC-PAK PAK 

CTC-AR X/CRC 

CTC-PDC PDC 

CTC-SAR SAR 
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NOTES ON THE REPEAT TNSTRTJCTION 

Because of the complexity of the Repeat instruction: the following para­
graphs provide additional information on the execution of both the Repeat 
instruction and the repeated instruction. (Also see chart on Page 94.) 

1. THE REPEAT INSTRUCTION. - The Repeat instruction has the form 75jnw. The 
normal values of j, 0 through 3, determine the advance of the execution 
addresses of the repeated instruction. The code for j is as follows: 

if j = 0, neither the u address nor the v address of 
the repeated instruction is advanced; 

if j = 1, the v address of the repeated instruction 
is advanced after each execution; 

if j = 2, the u address of the repeated instruction 
is advanced after each execution; 

if j = 3, both the u address and the v address of the 
repeated instruction are advanced after each 
execution. 

It should be noted that the modification of the u address and v address is done 
in UAK and VAK, respectively; therefore, the original form of the instruction 
in its memory location is unaltered for possible future use. 

The value of n determines the number of times the repeated instruction is 
to be executed. The va lue of n can vary throughout the range 0.$ n .$ 212-1, or 
from 0 through 4095. If n is zero, the repeat sequence is terminated immediately, 
and the following instruction is not executed since the next instruction is 
taken from fixed address FI; in this case, the Repeat instruction performs the 
same function as would a Manually Selective Jump (45jv) in which the value of 
j is zero. 

The repeat termination address w replaces the 15 lower-order bits of the 
fixed address Fl (either 00000 or 40001 depending on the setting of the Fl 
switch on the Supervisory Control Panel). Normally the address w at Fl is 
referred to at the end of the repeated executions to provide the next program 
instruction; in some cases, however, the repeated executions are terminated 
differently. 

During the execution of the Repeat instruction, the contents of PAK are re­
placed by jn, PAK is complemented, and then advanced by one. Then, the j 
portion of PAK (now complemented) is sent to RSC wherein the method of advancing 
UAK and VAK is determined. The n portion of PAK contains the complement of the 
original n plus one. It may be seen that (if PAK is advanced after each execu­
tion of the repeated instruction) after n executions the lower-order 12 stages 
of PAK will contain all zeros and a carry from PAKII will be generated. It is 
this carry (the END REPEAT signal) that announces to RSC that the required 
number of executions has been completed and that a repeat termination is in 
order. Also, during the execution of the Repeat instruction, the IS-bit address 
w is stored at Fl. This is not used until the repeated executions are completed 
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at which time the contents of FI normally are taken as the next instruction. 
(FI usually contains a Manually Selective Jump instruction, 45jv, in which j is 
zero. The v address portion of 45jv is replaced by w during the execution of 
the Repeat instruction.) 

2. THE REPEATED INSTRUCTION. - Depending on the selection of the instruction 
to be repeated, a variety of results can be obtained. These can be divided 
into four cases: 

CASE 1. If the Interpret (14--), Return Jump (37uv), Q-Jump (44uv)' 
Sign Jump (46uv), Zero Jump (47uv), Manually Selective Stop (56jv), or Program 
Stop (57--) instruction is chosen, the repeat sequence is automatically termi­
nated since either RSC is cleared or the clock is stopped at the end of the 
first execution. Thus, these instructions behave as if no Repeat instruction 
preceded them. The termination is by the Instruction Reference Commands on 
page 7. 

~ASE 2. If either the Index Jump (4luv) or the Manually Selective 
Jump (45jv) is selected, the instruction will be executed n times unless a 
jump is called for. If a jump is encountered, RSC is cleared and the jump is 
executed (no count of the number of times the instruction was executed is 
retained). If no jump is encountered during the n executions, a Repeat Termi­
nation of the repeat sequence is executed and the next instruction is taken 
from Fl (see MP6 and MP7 on page 51). 

CASE 3. If either the Threshold Jump (42uv) or the Equality Jump (43uv) 
is selected, the instruction can be repeated or not repeated depending on 
whether or not a jump is called for. If a jump is executed before n executions 
or on the nth execution, the repeat sequence is terminated by a special sequence 
called the Jump Termination. This sequence stores the quantity j(n-r ) in the 
Q Register and then performs the jump as prescribed. The contents of Q may 
then be referred to in the determination of the number of executions actually 
performed (by subtracting the n-r in Q from the original n). If n executions 
are performed and no jump condition is satisfied, the repeat sequence is termi­
nated by the Normal Termination and the next instruction is taken from Fl. The 
Jump Termination is shown on page 52. 

CASE 4. All other instructions, not referred to in the three cases 
above, will be executed n times as specified. After n executions, the repeat 
sequence is terminated by the Normal Termination and the next instruction is 
taken from Fl. 

3. MODIFIED COMMANDS. - During each of the n executions of any repeated instruc­
tion (unless RSC has been cleared or a jump has been called for) some additional 
commands are produced on MP 5, MP 6 is omitted, and MP 7 is drastically changed. 
The following short table shows these changes. 
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MP 

5 Initiate End Test 1 
Advance PAK 

J Wait RSC 

7 C 1 ear SAR (o,n 1 y ) 

TIMING SEQUENCES 

MODIFIED COMMANDS 
COMMAND 

(in addition to usual 
MP5 commands) 

SOURCE DEST. 

CTC-RSC RSC 

CT'C-PAK PAK 

CTC-PDC PDC 

CTC-SAR SAR 

The command INITIATE END TEST is used in RSC to initiate an RSC End Test (No 
Jump) Sequence as shown on page 96. If n-r is not zero, MPD is set to 7 and 
UAK and VAK are advanced according to t,he value of j. On MP 7, SAR is cleared 
in preparation for the succeeding execution of the repeated instruction. If 
n-r is zero, the Normal Termination is executed using both MP 6 and MP 7. If 
RSC has been cleared prior to MP 5, the commands above are not issued but the 
normal Instruction Reference Commands conclude the execution, and the next 
instruction is taken from the address specified in VAK. If, during the repeated 
execution of a Threshold Jump instruction or an Equality Jump instruction, a 
jump is called for, MP 5 produces the commands which initiate the End Test and 
advance PAK; however, the actual End Test is superseded by the Jump Termination 
sequence which is also initiated on MP 5. 

4. FINAL TERMINATIONS. - As indicated above, all repeated sequences are not 
terminated alike. There are three possible terminations; these are discussed 
in the subparagraphs below. 

a. REPEAT TERMINATION. - At the occurrence of MP 5, an "end test" is made 
during each repeated execution. This test determines whether or not the nth 
execution has just been concluded. If n executions have been completed, the 
Repeat Termination sequence follows MP 5 as shown in the table below. 

MP6 

MP7 

REPEAT TERMINATION SEQUENCE 
COMMAND SOURCE 

Set SAR to Fixed Address Fl 

Clear PCR 

Clear RSC 

Initiate Read 

Clear X 

Wait Internal Reference 

Clear SAR 

Transmi t (X) to PCR (I nit i ate 2 J..Ls del a y ) 

PX 21 
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CTC-SAR 

CTC-PCR 

CTC-RSC 

CTC-SCC 

CTC-AR 

CTC-PDC 

CTC-SAR 

CTC-AR 

DEST. 

SAR 

PCR 

RSC 

SCC 

X 

PDC 

SAR 

X/CRC 
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This sequence sets SAR to the Fixed Address F (00000 or 40001) wherein the 
address w replaced the v address portion of the former contents. Normally, Fl 
contains a 45jv (Manually Selective Jump) instruction (j is zero) which will 
cause a jump to the address specified by the w of the Repeat instruction, and 
the program will proceed from the instruction stored at address w. (It should be 
noted that any jump instruction can be used provided that a jump does occur; 
if a jump does not occur, the contents of PAK will be unaltered giving rise to a 
subsequent erroneous program continuation. ) 

b. JUMP TERMINATION, - The Jump Termination is used to conclude the 
Threshold Jump (42uv) and the Equality Jump (43uv) only if the threshold or 
equality conditions call for a jump operation before or just after n executions. 
The Jump Termination sequence is initiated in RSC by an INITIATE JUMP TERMINATE 
command from CTC. This command is produced by MP 5 if the jump condition is 
satisfied; the INITIATE END TEST and the ADVANCE PAK commands are also produced 
on MP5 but are disregarded if the INITIATE JUMP TERMINATE command is produced. 
The repeat sequence is modified thereby as shown in the table, RSC END TEST 
(WITH JUMP) SEQUENCE, on page 97. This sequence clears X and sets MPD to 1 in 
preparation for the Jump Termination sequence as shown in the table below. 

MP 

1 

2 

3 

4 

5 

Transmit SAR 

Clear SAR 

Clear PAK 

Clear Q 

JUMP TERMINATION SEQUENCE 
COMMAND 

to X 

Transmit (X) to Q 

Transmit VAK to SAR 

- - - - -

- - - - -

Transmit SAR to PAK 

SOURCE DEST 

CTC-SAR SAR 

CTC-SAR SAR 

CTC-PAK ~K 

CTC-AR Q 

CTC-AR X 

CTC-PCR ~K 

CTC-SAR SAR 

This sequence places j(n-r) in Q (effected by the transmissions PAK to SAR, SAR 
to X, and eX) to Q; the transmission PAK to SAR occurs on MP 5 of the last re­
peated execution of the instruction in which the threshold or equality condi­
tion was met). Then, the v address of the repeated instruction is inserted in 
PAK (CLEAR PAK, TRANSMIT VAK TO SAR and TRANSMIT SAR TO PAK) from which the 
next instruction will be taken. The v address of the repeated instruction may 
or may not be advanced depending on the selection of the j value in the Repeat 
instruction. The Jump Termination sequence is concluded by the normal Instruc­
tion Reference Commands as given on page 7. 
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TIMING SEQUENCES 

c. OTHER TERMINATIONS. - All stop or jump instructions (other than 42uv and 
43uv) either stop the clock or clear RSC, both of which terminate the repeat 
sequence immediately. These instructions are concluded by the Instruction 
Reference Commands on page 7 as if no Repeat instruction preceded them. 

ABNORMALITIES. 

CASE. 1. If the Fixed Address Fl does not contain a jump instruction or 
if a jump is not effected by the execution of the instruction at Fl, the in­
struction following the instruction at Fl will be taken from the unaltered PAK. 
The address therein will be the complement of the j of the Repeat instruction as 
modified by the PAKll CARRY produced as n becomes zero. The PAKll CARRY goes 
to PAK12 and PAK13 as well as to RSC as the END REPEAT SIGNAL. However, the 
carry to PAK14 is automatically blocked because of the nature of PAK, and, 
therefore, its contents will be unaltered by a carry from PAK13 • As a result, 
the following addresses will be produced for the various normal values of j: 

j = 0, address will be 40000 
j = 1, address will be 70000 
j = 2, address will be 60000 
j = 3, address will be 50000. 

CASE 2. Values of j in excess of 3, i.e., j equals 4, 5, 6, or 7, will 
set up an unterminated repeat sequence. In each instance, PAK14 will contain a 
zero after PAK is complemented, A zero in PAK14 blocks the carry from PAK9 
to PAKIO thus causing a closed loop in PAKO through PAK9. Because this carry is 
blocked, there will be no carry from PAKll which is the END REPEAT signal to 
RSC, and thus the repeat sequence cannot be terminated unless a jump or a stop 
results from the repeated instruction. As in the case of j being 0, 1, 2, or 
3, the values 4, 5, 6, or 7 will advance the u address and v address in a corre-
sponding manner. If j is 4, neither will be advanced; if j is 5 only the 
v address will be advanced; if j is 6 only the u address will be advanced; if 
j is 7 both addresses will be advanced. These abnormal values of j have a 
practical application in the TEST mode of operation; in manual reading to or 
writing from the Q Register such an unterminated repeat sequence is used ad­
vantageously. If the u or v address is in the MD range, the address can be 
advanced through the complete range 40000 through 77777, and the next advance 
will return the address to 40000 since there is no carry from the 13th stage 
to the 14th stage in either UAK or VAK. If the u or v address is in the rapid 
access storage range (00000 through 01777) ~r the Q address or A address, the 
address will be advanced only through 1024 addresses and then start over. This 
is due to the blocking of the carry between the 9th and 10th stages if the 14th 
stage contains a zero. 

CASE 3. If a Repeat instruction is followed immediately by another 
Repeat instruction, the second will supersede the first and the address of the 
repeated instruction is determined by the address in PAK. This address is the 
complement of j(n-l) which remains in PAK as a residue of the first Repeat 
Instruction. 
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OPERATION CODE: 76 

Instruction: EXTERNAL READ (ERjv) 

If j = 0, replace the right-hand 8 bits of (v) with (IOA)i if j = 1, 
replace (v) with (lOB). If the external unit utilizes step-by-step 
operation, advance one step. 

MP COMMAND SOURCE DEST. 

0 Clear X CTC-AR X 

1 Test Input/Output Lockouts MPD POC 

5 Transmit lOA (or lOB) to X CTC-IO IOA( lOB) 

Clear lOA (or lOB) CTC-IO IOA(IOB) 

Transmit VAK to SAR CTC-PCR VAK 

Initiate Write CTC-SCC SCC 

Wait Internal Reference CTC-PDC PDC 

Initiate Lockout lOA (or lOB) Read CTC-IO POC 
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OPERATION CODE: 77 

Instruction: EXTERNAL WRITE (EWjv) 

If j = 0, replace (lOA) with the right-hand 8 bits of (v); if j = 1, 
replace (lOB) with (v). Cause the previously selected unit to respond to 
the information in lOA or lOB. 

MP 

0 

1 

5 

COMMAND 

Clear X 

Transmit VAK to SAR 

Initiate Read 

Clear X 

Wait Internal Reference 

Test Input/Output Lockouts 

Transmit (X) to lOA (or lOB) 

Set lOA Write FF (or 

Initiate Lockout lOA 

lOB Write FF) 

(or lOB) Write 
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SOURCE DEST. 

CTC-AR X 

CTC-PCR VAK 

CTC-SCC SCC 

CTC-AR X 

CTC-PDC PDC 

MPD PDC 

eTC-IO IOA(IOB) 

CTC-IO IOA( lOB) 

CTC-IO PDC 



TIMING SEQUENCES 

SUBCOMMAND TIMING SEQUENCES 

The subcommand Timing Sequences presented on the following pages generate 
minor sequences which complete major sequences generated by the Command Timing 
Circuits. Each Subcommand Timing Sequence is initiated either by a command 
from CTC or by a subcommand from another of the Subcommand Timing Sequences. 
An an example, the following is given: In the instruction Transmit Positive 
(lluv) on page 8, the command INITIATE READ is produced on MP O. In the 
DEST. column, SCC is given as the destination. On page 57 the SCC Initiate 
Read Sequences are given. According to the storage class represented by the 
u address, one of the five sequences listed is selected. Assuming that an 
MD address is represented, the subcommands INITIATE READ MD nnd INITIATE MD 
REFERENCE have MDAC as a destination. The proper MDAC table is given on 
page 62 wherein the actual MD reading sequence is accomplished. The MD RESUME 
signal, produced on CP-O when an address coincidence is detected, goes to PDC 
allowing MP 5 to be issued to CTC thus negating the WAIT INTERNAL REFERENCE 
produced on MP 0 as a result of the INITIATE READ signal. It may be seen in 
the foregoing that two Subcommand Timing Sequences were generated; one as a 
result of a CTC command,one as a result of an SCC subcommand. 

It should be noted in using the following tables that the first table 
entries are produced as a result of and at the same time as the initiating 
command or subcommand. The succeeding entries are produced either by 
CONTROLLED CLOCK PULSES or by pulses from several of the minor pulse distri­
butors. These statements apply especially to the ARAC and ASC subsequences 
wherein no clock pulse columns are given. In all cases, horizontal lines 
separate the timing periods. 
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SCC INITIATE READ SEQUENCES 

CTC COMMAND sec SUBCOMMAND DESTINATION 

I Initiate Read l - Set Initiate Read to "1" .. 
(MC Address) CCP " 1" From Initiate Read FAULT 

Initiate Read MC MCAC 
Clear Initiate Read to "0" 

I Initiate Read: - Set Initiate Read to It 1" 

(MD Address) CCP "1" From Initiate Read FAULT 
Initiate Read MD MDAC 
Initiate MD reference MDAC 
Clear Initiate Read to "0" 

I Initiate Read: - Set Initiate Read to "1" -
(Q Address) CCP " 1 " From Initiate Read FAULT 

Initiate Read Q ARAC 
Clear Initiate Read to "0" 

I Initiate Read I - Set Initiate Read to "Itf .. 
(A Address) CCP t. 1" From Initiate Read FAULT 

Initiate Read A ARAC 
Clear Initiate Read to " 0" 

I Initiate Read l - Set Ini tiate Read to "1" .. 
(Unassigned Address CCP "1" from Initiate Read FAULT 

(Initiates SCC Fault) 
Clear Initiate Read to " 0" 
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SCC INITIATE WRITE (0-35) SEQUENCES 

CTC COMMAND SCC SUBCOMMAND DESTINATION 

I Initiate Write (0-35)~ Set Initiate Write to "1" 

(MC Address) CCP " 1" From Initiate Write FAULT 
Initiate Write MC MCAC 
Clear Initiate Write to "0" 

I Ini tiate Write (0-35)~ Set Initiate Write to "1" 

(MD Addres s ) CCP "1" From Initiate Write FAULT 
Initiate Write MD MDAC 
Initiate MD Reference MDAC 
Clear Initiate Write to "0" 

I Ini tiate Write (0-35 )r- Set Initiate Write to "1" 

(Q Address) CCP " I" From Initiate Write FAULT 
Initiate Write Q ARAC 
Clear Initiate Write to "0" 

I Initiate Write (0-35)~ Set Initiate Write to "1" 

(A Address) CCP tt 1" From Initiate Write FAULT 
Initiate Write A ARAC 
Clear Initiate Write to "0" 

I Initiate Write (0-35)J-. Set Initiate Write to "1" 

(Unassigned Address) CCP " I" From Initiate Write FAULT 
(Initiates SCC Fault) 
Clear Initiate Write to "0" 
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sec INITIATE WRITE (0-14) SEQUENCES 

eTe COMMAND SCC SUBCOMMAND DESTINATION 

I Ini tiate Wr i te (O-14)~ Set IW (0-14) to "I" 

(Me Address) CCP "Itt From IW (0-14) FAULT 
Initiate Write MC (0-14) MCAC 
Clear IW (0-14) to "0" 

I Initiate Write (0-14)~ Set IW (0-14) to "1" 

(MD Address) CCP ttl" From IW (0-14) FAULT 
Initiate Write MD (0-14) MDAC 
Initiate ~ID Reference MDAC 
Clear IW (0-14) to "0" 

I Initiate Write (0-14)~ Set IW (0-14) to "1" 

(All other Addresses) CCP tt 1 tt From IW (0-14) FAULT 
(Initiates sec Fault) 
Clear IW (0-14) to "0" 
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SCC INITIATE WRITE (15-29) SEQUENCES 

CTC COMMAND SCC SUBCOMMAND DESTINATION 

I Initiate Write (15-29)1-- Set IW (15-29) to "1" 

(MC Address) CCP tt I" From IW (15-29) FAULT 
Initiate Write MC (15-29) MCAC 
Clear IW (15-29) to "0" 

l Initiate Write (15-29)~ Set IW (15-29) to "1" 

(MD Address) CCP If 1" From IW (15-29) FAULT 
Initiate Write MD (15-29) MDAC 
Initiate MD Reference MDAC 
Clear IW (15-29) 

I Initiate Write (l5-29~ Set IW (15-29) to "1" 

(All other Addresses) CCP "1" From IW (15-29) FAULT 
(Initiates SCC Fault) 
"..., - 0:-"'1:;: T'hT , , r- _1"\(\ \ 
ldeoL .U'V \.1..1 t::. 7 J 
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MDAC LOCATING SEQUENCE 

IE 
Mark Set Preset FF 
Pulse 

CP-O Preset AIK to l's 
Set Coincidence Lockout FF 
Clear Preset FF 
Clear Advance AIK FF 

CP-l * 

CP-3 

t 
CP-O Advance AIK 

AIK End carry 
Clear Coincidence Lockout FF 

Clear Advance AIK FF 
CP-l * 

CP-3 
---l 
i 

CP-O Advance AIK 
Clear Advance AIK FF 

CP-l * 

CP-3 

... AIK f= 4095 AIK = 4095 
~ 

" CP-O Advance AIK 
AIK End Carry 

Clear Coincidence Lockout FF 
Clear Advance AIK FF 

CP-l * 

CP-3 
1l 

* If the Read Lockout FF's are not all set to zero, CP-l will advance 
these FF's until their count is 000. 
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MDAC READ SEQUENCE 

sec SUBCOMMAND 

Initiate Read MD 
Initiate MD Reference 

* GS l -2 = SAR12-13 GSl-2 I SAR12-13 

Cp-O 

CP-l 

CP-3 

·It .1/ 

Set Initiate Read FF Set Initiate Read FF I 1 
L Set Initiate Delayed Read FF 

W t 
COINCIDENCE PROBE CP-O Clear Init.Delayed Read 

(Coincidence) (No Coincidence) Set Read LO FF's to 100 
Coincidence Pulse CP-l Set Read LO FF's to 101 

Clear Init Read FF 
Read 
l\{) Resume CP-3 

CP-O 
Advance AIK Advance AIK CP-l Set Read LO FF's to llU 

CP-3 
CP-O 
CP-l Set Read LO FF's to III 

11\ 

,~ .. 
Resume 

.... 
j 
, CP-3 

Locating CP-O 
Sequence CP-l Set Read W FF's to OOU 

CP-3 

J 

* T+ ........ 0 .. 1..1 hn ....... +nrl + .... .,,+ nTr.o ... + .......... ,... .... ,..S - - CAR .;~ " .... ". .... ..1 
... '- ';'1& !A.a.'" UV uV,,"v'" ,-uu,," .., • ..,u ""UVU'dU v 1-2 tJrl.l 12-13' .L.L Q .LvQU 

operation follows a write operation before approximately 40 usec 
have elapsed, all or a portion of the Read La FF counting delay 
(GS l-2 # SAR12-13) will be carried out until each Read La FF is 
in its "0" state. 
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MDAC WRITE (0-35) SEQUENCE 

I I 
Set Init. Write (0-35) I Init. Write MD (0-35) r FF 

Init. MD Reference (SAR12-13--+GSl-2 ) 
• I 

" CP-O Advance AIK 
Clear Advance AIK FF 

CP-I Advance AIK 
Set Advance AIK FF 

CP-3 COINCIDENCE PROBE 
(Coincidence) (No Coincidence) 

Coincidence Pulse 
-. _ T -~ /, ... v-

CP-3 Set Write FF CP-O Clear Advance AIK FF 
+-1. Ius WRITE CP-l Advance AIK 
CP-O Clear Adv AIK FF 0-14 Set Advance AIK FF 

Set Read LO FF's ~ 
15-29 

to 011 30-35 CP-3 COINCIDENCE PROBE 
MD Resume (Coincidence) (No Coincidence) 

CP-O Clear Write FF Coincidence Pulse 

~l.lus t t 
CP-I Advance AIK 

Set Advance AIK FF 
Clear Init.Write FF (0-35 ) 
Set Read LO FF's to 100 

CP-3 

CP-O Clear Advance AIK FF 
CP-l Set Read LO FF's to 101 

CP-3 

CP-O * *When writing is completed, the 
CP-l Set Read LO FF's to 110 correct AIK count is restored, and 

the MDAC LOCATING SEQUENCE resumes. 
CP-3 (AIK is advanced on CP-O) 

CP-O * 
CP-l Set Read LO FF's to III 

CP-3 

CP-O ... 
'O. 

CP-l Set Read LO FF's to 000 

CP-3 
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MDAC WRITE (0-14) SEQUENCE 
SCC SUBCOMMAND 

Init. Write MD (0-14) 
~ Init. MD Reference 

CP-O 

CP-l 

CP-3 

~ 
CP-3 Set Write FF 

+1. Ius 

CP-O Clear Advance AIK FF Write 
Set Read LO FF's 

to 011 
MD Resume 

CP-O Clear Write FF 
+1. Ius 

CP-l Clear Init.Write(O-14) FF 
Set Read LO FF's to 100 
Advance AIK 
Set Advance AIK FF 

CP-3 
CP-O Clear Advance AIK FF 
CP-l Set Read LO FF's to 101 

CP-3 
CP-O * 
CP-l Set Read LO FF's to 110 

CP-3 

CP-O ... .. ' 
CP-l Set Read LO FF's to III 

CP-3 
CP-O * 
CP-l Set Read LO FF's to 000 

CP-3 

Set Init. Write (0-14) FF 
(SAR12_13~GSl-2) 

f 
Advance AIK 
Clear Advance AIK FF 
Advance AIK 
Set Advance AIK FF 

COINCIDENCE PULSE 
(Coincidence) (No Coincidence) 

COINCIDENCE PULSE 

- T -I~ -
I 

CP-O Clear Advance AIK FF 

CP-l Advance AIK 
(0-14 ) Set Advance AIK FF 

CP-3 COINCIDENCE PULSE 
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(Coincidence) (No Coincidence) 
COINCIDENCE PULSE 

,II .1/ 

*When writing is completed, the 
correct AIK count is restored, and 
the MDAC LOCATING SEQUENCE resumes, 
(AIK is advanced by CP-O). 



TIMING SEQUENCES 

MDAC WRITE (15-29) SEQUENCE 
see SUBCOMMAND 
Init. Write MD (15-29) 

~ 
Set Init. Write (15-29) FF 

Init. MD Reference (SAR12-13~GSl-2 ) 

~ 
CP-O Advance AIK 

Clear Advance AIK FF 

CP-l Advance AIK 
Set Advance AIK FF 

CP-3 COINCIDENCE PROBE 
(Coincidence) (No Coincidence) 

COINCIDENCE PULSE 

-- T -
~ I ' II 

CP-3 Set Write FF CP-O Clear Adv. AIK FF 
+ 1.1us CP-l Advance AIK 
CP-O Set Read LO FF' s Set Adv. AIK FF 

to 011 Wri te (15-29) 
MD Resume 

CP-3 COINCIDENCE PROBE 
CP-O Clear Write FF 

f+l.lus (Coincidence) (No Coincidence) 
COINCIDENCE PULSE 

CP-l Clear Inlt.Write (15-29) FF 
Set Read LO FF's to 100 

\~ ~ 
Advance AIK 
Set Advance AIK FF 

CP-3 
CP-O Clear Advance AIK FF 
CP-l Set Read 1J) FF's to 101 

CP-3 
CP-O * 
CP-l Set Read LO FF's to 110 

£P-3 
CP-O * *When writing is completed, the 
CP-l Set Read LO FF's to III correct AIK count is restored, 

and the MDAC LOCATING SEQUENCE 
CP-3 resumes (AIK Is advanced by CP-O). 
CP-O ... ... 
CP-l Set Read LO FF's to 000 

CP-3 

PX 21 

65 



SCC SUBCOMMAND 
INT. READ MCS 
SAR~AR~~ 

**WAIT INIT WAIT 
"1" INIT "0 

INIT 2MS 
DELAY 

MCP 
~ MCP-O 

tt 

MCP-l 

MCP-2 

MCP-l + 
2.3 f.1,sec. 
delay 

MCP-2 + 
.6 f.1,Sec. 
delay 

MCP-3 

MCP-4 

MCP-4 + 
.6 f.1,Sec. 
delay 

MCP-4 + 
2.0 f.1,Sec. 
delay 

*SAR~AR is generated in SCC 

TIMING SEQUENCES 

MC READ SEQUENCE 

MCAC SUBCOMMAND 
Set MCPD TO 1 
Set WAIT INITIATE FF 
Set READ/WRITE ENABLE FF 
(Begin READ ENABLE) 

Set MCPD TO 2 
Set MONITOR INTENSITY FF 
Set READ PULSE FF 
(Begin READ PULSE) 

Set MCPD TO 3 
Clear READ PULSE FF 
(End READ PULSE) 

READ MCS~X 
Sample GATES; READ/RESTORE MCS 0-14, 
READ/RESTORE MCS 15-29, and 
READ/RESTORE MCS 30-35 

Set ENABLE INHIBIT-DISTURB FF 
(Begin INHIBIT-DISTURB ENABLE) 
(Begin INHIBIT PULSE) 

Set MCPD TO 4 
Set WRITE PULSE FF 
(Begin WRITE PULSE) 
MCS RESUME 
Set MCPD TO 0 
Clear WRITE PULSE FF 
(End WRITE PULSE) 
Clear all INPUT REGISTER FF's 
(Begin DISTURB PULSE) 
Clear MONITOR INTENSITY FF 
Clear ENABLE INHIBIT-DISTURB FF 
(End DISTURB PULSE) 

Clear READ/WRITE ENABLE FF 
(End READ/WRITE ENABLE) 

Clear WAIT INITIATE FF 

**1£ the SCC subcommand is prior to or simultaneous with MCP-4 + 2.0 f.1,Sec 
of a previous MC storage reference, a 2 f.1,Sec delay is introduced, i.e., 
if MC storage references are initiated on consecutive MP's, a 2 usec 
delay is imposed between the consecutive storage references. 
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SCC SUBCOMMAND 
I 

INIT. WRITE 
MCS 0-14 
SAR~AR* 

**WAIT INIT WAIT 
"1" INIT "0 

INIT 2MS 
DELAY 

~ 

" 

TIMING SEQUENCES 

MC WRITE (0-14) SEQUENCE 

MCP MCAC SUBCOMMAND 

(MCP-O) Set MCPD TO 2 
Set WAIT INITIATE FF 
Set WRITE/RESTORE 0-14 FF 
Set READ/WRITE ENABLE FF 
(Begin READ ENABLE) 

MCP-l Set MCPD TO 2 
Set MONITOR INTENSITY FF 
Set READ PULSE FF 
(Begin READ PULSE) 

MCP-2 Set MCPD TO 3 
Clear READ PULSE FF 
(End READ PULSE) 
Sample GATESi WRITE MCS 0-14, WRITE MCS 
15-29, and WRITE MCS 30-35 

MCP-l + Sample GATES; READ/RESTORE MCS 0-14, 
2.3 J.Lsec. READ/RESTORE MCS 15-29, and READ/RESTORE 
delay MCS 30-35 

RESTORE MCS 15-29 
RESTORE MCS 30-35 

MCP-2 + Set ENABLE INHIBIT-DISTURB FF 
.6 J.Lsec. (Begin INHIBIT~ISTURB ENABLE) 
delay (Begin INHIBIT PULSE) 

MCP-3 Set MCPD TO 4 
(Begin WRITE MCS 0-14 (PULSE) 
MCS RESUME 

MCP-4 Set MCPD TO 0 
Clear WRITE PULSE FF 
(End WRITE MCS 0-14 PULSE) 
Clear all INPUT REGISTER FF's 
(Begin DISTURB PULSE) 
(Clear WRITE/RESTORE 0-14 FF) 
Clear MONITOR INTENSITY FF 
Clear ENABLE-INHIBIT-DISTURB FF 

MCP-4 + Clear READ/WRITE ENABLE FF 
.6 j.LSec. (End WRITE ENABLE) 
delay 

MCP-4 + 

I 

Clear WAIT INITIATE FF 
2.0 fJ,sec. 
delay 

*SAR~AR is generated In sec 
**If the SCC subcommand is prior to or simultaneous with MCP-4 + 2.0 f.lSec 

of a previous MC storage reference, a 2 fJ,sec delay is introduced, i.e., 
if MC storage references are initiated on consecutive MP's, a 2 f.lSec 
delay is imposed between the consecutive storage references. 
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SCC SUBCOMMAND 

INIT WRITE 
MCS 15-29 
SAR ~AR* 

**WAIT INIT WAIT 
"1" INIT "0 

INIT 2MS 
DELAY 

~ 

" 

TIMING SEQUENCES 

MC WRITE (15-29) SEQUENCE 

MCP 
(MCP-O) 

MCP-l 

MCP-2 

MCP-l + 
2.3 J..LSec. 
delay 

MCP-2 + 
.6 J..LS ec. 

MCP-3 

MCP-4 

MCP-4 + 
.6 J..LS ec. 
delay 
MCP-4 + 
- -

I ~.O J..LSec. 
. delay 

MCAC SUBCOMMAND 

Set MCPD TO 1 
Set WAIT INITIATE FF 
Set WRITE/RESTORE 15-29 FF 
Set READ/WRITE ENABLE FF 
(Begin READ ENABLE) 

Set MCPD TO 2 
Set MONITOR INTENSITY FF 
Set READ PULSE FF 
(Begin READ PULSE) 

Set MCPD TO 3 
Clear READ PULSE FF 
(End READ PULSE) 
Sample GATES; WRITE MCS 0-14,WRlTE MCS 
15-29 and WRITE MCS 30-35. 

Sample GATE READ/RESTORE MCS O-l~, 
READ/RESTORE MCS 15-29,and READ/RESTORE 
MCS 30-35 
RESTORE MCS 0-14 
RESTORE MCS 30-35. 

Set ENABLE INHIBIT-DISTURB FF 
(Begin INHIBIT-DISTURB ENABLE) 
(Begin INHIBIT PULSE) 

Set MCPD TO 4 
Set WRITE PULSE FF 
(Begin WRITE MCS 15-29 PULSE) 
MCS RESUME 

Set MCPD TO 0 
Clear WRITE PULSE FF 
(End WRITE MCS 15-29 PULSE) 
Clear all INPUT REGISTER FF's 
(Begin DISTURB PULSE) 
Clear WRITE/RESTORE 15-29 FF 
Clear ENABLE INHIBIT-DISTURB FF 
Clear MONITOR INTENSITY FF 
Clear READ/WRITE ENABLE FF 
(End READ/WRITE ENABLE) 

Clear WAIT INITIATE FF 

*SAR ~AR is generated in SCC 

**If the see subcommand is prior to or simultaneous with MCP-4 + 2.0 usec 
of a previous MC storage reference, a 2 ~sec delay is introduced, i.e., 
if MC storage references are initiated on consecutiveMP's, a 2 J.1.Sec delay 
is imposed between the consecutive storage references. 
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TIMING SEQUENCES 

SCC SUBCOMMAND 
I T1\TTm HYTlT"'E I 

il'H . .1. nll.1.1 

MCS 
SAR~AR* 

**WAIT INIT WAIT 
ttl" INIT "0 

INIT 2MS 
DELAY 

~ 

" 

MCP 
(1\~f"D ,,\ 
\ I' \J.L -v J 

MCP-l 

MCP-2 

MCP-l + 
2.3 J.Lsec. 
delay 

MCP-2 + 
.6 J.Lsec. 
delay 

MCP-3 

MCP-4 

MCP-4 + 
.6 J.Lsec. 
delay 

MCP-4 + 
12.0 J.LSec. 
delay 

*SAR ~ AR is generated in SCC 

MCS WRITE (0-35) SEQUENCE 

MCAC SUBCOMMAND 
~et M\JPD Tv 1 
Set WAIT INITIATE FF 
Set WRITE/RESTORE 0-14 WRITE/RESTORE 
15-29, and WRITE/RESTORE 30-35 FF's 
Set READ/WRITE ENABLE FF 
(Begin WRITE ENABLE). 

Set MCPD TO 2 
Set MONITOR INTENSITY FF 
Set READ PULSE FF 
(Begin READ PULSE). 

Set MCPD TO 3 
Clear READ PULSE FF 
(End READ PULSE) 
Sample GATES WRITE MCS 0-14, WRITE 
MCS 15-29 and WRITE MCS 30-35. 

Sample GATE; READ/RESTORE MCS 0-14, 
READ/RESTORE MCS 15-29, and READ/ 
RESTORE MCS 30-35. 

Set ENABLE INHIBIT-DISTURB FF 
(Begin INHIBIT-DISTURB ENABLE) 
(Begin INHIBIT PULSE) 

Set MCPD TO 4 
Set WRITE PULSE FF 
(WRITE MCS 0-14, WRITE MCS 15-29, 
WRITE MCS 30-35) 
MCS RESUME 

Set MCPD TO 0 
Clear WRITE PULSE FF 
Clear all INPUT REGISTER FF's 
(Begin DISTURB PULSE) 
Clear WRITE/RESTORE 0-14 WRITE/RESTORE 
15-29 and WRITE/RESTORE 30-35 FF's 
Clear MONITOR INTENSITY FF 
Clear ENABLE INHIBIT/DISTURB FF 

Clear READ/WRITE ENABLE FF 
(End READ/WRITE ENABLE) 

Clear WAIT INITIATE FF 

:>:~~~If the SCC subcommand is prior to or simultaneous with MCP-4 + 2.0 J.Lsec. 
of a previous MC storage reference, a 2 J.Lsec delay is introduced, i.e., 
if MC storage references are initiated on consecutive MP's, a 2 J.Lsec delay 
is imposed between the consecutive storage references. 
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TIMING SEQUENCES 

ARAC READ SEQUENCE 

INSTRUCTION 27 

Q REFERENCE 

CTC COMMAND - INITIATE CLEAR A 

1 
SCC SUBCOMMAND - Set CLEAR A FF 
INITIATE READ Q 

\It 

COMPLEMENT X CLEAR AR 
Set READ Q FF Clear CLEAR A FF 

Q'--+ X' ----
Clear READ Q FF ----
ARAC RESUME ----

Clear SAR ----

A REFERENCE 

CTC COMMAND - INITIATE CLEAR A 

SCC SUBCOMMAND­
INITIATE READ A 

VI 

AR~X 
ARAC RESUME 

Clear SAR 
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Set CLEAR A FF 

Clear CLEAR A FF 
Clear AR 



TIMING SEQUENCES 

ARAC READ SEQUENCE 

INSTRUCTION 41, 54, OR 74 

Q REFERENCE 

CTC COMMAND - INITIATE CLEAR A 

t 
SCC SUBCOMMAND_ Set CLEAR A FF 
INITIATE READ Q 

" COl\tlPLEMENT X CLEAR AR 
Set READ Q FF CLEAR AL 

Clear CLEAR A FF 

Q'~X' - - - - -
Clear READ Q FF - - - - -
ARAC RESUME - - - - -

Clear SAR - - - - -

A REFERENCE 

CTC COMMAND - INITIATE CLEAR A 

~ 
SCC SUBCOMMAND- Set CLEAR A FF 
INITIATE READ A 

.\11 

ARAC RESUME Clear CLEAR A FF 
Clear SAR 
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TIMING SEQUENCES 

ARAC READ SEQUENCE 

INSTRUCTION 21, 23, 31, 33, 51, 53, OR 71 

Q REFERENCE 

CTC COMMAND - INITIATE CLEAR A 
w 

SCC SUBCOMMAND- Set CLEAR A FF 
INITIATE READ Q 

\It 

COMPLEMENT X CLEAR AR 
Set READ Q FF CLEAR AL 

Clear CLEAR A FF 

Q'--+X' ----
Clear READ Q FF ----

ARAC RESUME ----
Clear SAR ----

A REFERENCE 

CTC COMMAND - INITIATE CLEAR A 

SCC SUBCOMMAND­
INITIATE READ A 

\U 

AR~X 
ARAC RESUME 

Clear SAR 

Set CLEAR A FF 

CLEAR AR 
CLEAR AL 
Clear CLEAR A FF 
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TIMING SEQUENCES 

ARAC READ SEQUENCE 

ALL OTHER INSTRUCTIONS 

SCC COMMAND - INITIATE READ Q OR INITIATE READ A 

Q REF. A REF. 

~ t 
COMPLEMENT X AR ----:;. X 
Set READ Q FF ARAC RESUME 

Clear SAR 

Q'~ X' ----
Clear READ Q FF ----

ARAC RESUME ----
Clear SAR ----
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TIMING SEQUENCES 

ARAC WRITE SEQUENCE 

INSTRUCTION 11, 12, 13, 55, 73, OR 76 

SCC COMMAND - INITIATE WRITE Q OR INITIATE WRITE A 

1 
Q REF. t - A REF. t 
CLEAR Q Clear AR and AL 
Set WRITE A OR Q FF Set WRITE A OR Q FF 

X---> Q ADD X TO A * 
Clear WRITE A OR Q FF Clear WRITE A OR Q FF 
ARAC RESUME Clear SAR 

Clear SAR 

*Note: The ADD X TO A signal to ASC eventually 
generates an ASC RESUME rather than an 
ARAC RESUME. 
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TIMING SEQUENCES 

ARAC WRITE SEQUENCE 

ALL OTHER INSTRUCTIONS 

SCC COMMAND - INITIATE WRITE Q OR INITIATE WRITE A 

1 
Q REF. ~ ~ A REF. 

CLEAR Q ARAC RESUME 
Set WRITE A OR Q FF Clear SAR 

X~Q ----
Clear WRITE A OR Q FF ----
ARAC RESUME ----

Clear SAR ----
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TIMING SEQUENCES 

TYPEWRITER SEQUENCES 

CTC COMMAND EVENT 

I X-.TWR & l..=.. 
Ini tiate Print I -

TWR relays energized 

Reader Clutch energized 

Typewriter cycle 
initiated 

Reader Common 
Contacts closed 

Enable Impossible 
Print, and Impossible 
Print and Function 
Translator relays 
energized 
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RESULTS 

(XO - XS)---.TWR 
Energizes appropriate TWR 
relays (K30064-K30069), and 
Reader Clutch (LRC). 

Energizes appropriate impos­
sible Print and Function 
Translator relays (K26107-
K26113). Closes contacts in 
circuits of appropriate Code 
Translator Solenoids 
(LTI - Ur6) 

Initiates cycle in type­
writer 

Reader Common Contacts close 

Energize Enable Impossible 
Print relay (K26102), Trans­
lator Clutch (Lrrc), Code 
Translator Solenoids, and 
Character 
Acknowledge relay (K26103) 

Translates code held in TWR 
and detects one of three 
possible conditions: 
1. No circuit through 

translator, Character 
Sequence is followed 
(see a. below). 

2. Circuit through trans­
lator energizes Function 
relay (K26101), Function 
Sequence is followed 
( see b. be low L 

3. Circuit through trans­
lator energizes Impos­
sible Print relay 
(K26106). Impossible 
Print Sequence is fol­
lowed (see c. below). 

NOTE: See d. below for 
typewriter code. Any code 
not listed is invalid and 
results in an Impossible 
Print Sequence 



TIMING SEQUENCES 

TYPEWRITER SEQUENCES (Cont.) 

a. Character Sequence 
(All operations except Impossible Print, Carriage Return, and Tab.) 

EVENT RESULTS , 

Translator Clutch and Code Causes typewriter to perform the appropriate 
Translator Solenoids operation. 
energized 

Character Acknowledge De-energizes Acknowledge I relay (K26104) 
relay energized 

Acknowledge I De-energizes Acknowledge II relay. Momentarily 
relay de-energized removes +80V from TWR relays, and Reader 

Clutch, causing them to de-energize, and 
extinguishes TWR thyratrons thus clearing TWR. 

TWR relays de-energized De-energizes Code Translator relays, and 
Impossible Print and Function Translator re lays. 

Reader Clutch de-energized Prevents initiation of another typewriter 
cycle until another print command is received 
from CTC. 

Reader Common Contacts De-energize Translator Clutch, Character 
open Acknowledge relay, and Enable Impossible Print 

Relay 

Character Acknowledge Energize Acknowledge I relay. 
relay de-energized 

Acknowledge I relay Energize Acknowledge II relay. 
energized Fires thyratron to produce TWC RESUME (to PDC). 
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EVENT 

Function relay energized 

Translator Clutch and 
Code Translator Solenoids 
energized 

Character Acknowledge 
relay energized 

Acknowledge I relay 
de-energized 

TWR relays de-energized 

Reader Clutch de-energized 

Carriage Return Contacts 
open 

Function relay de­
energized 

Reader Common Contacts 
open 

Character Acknowledge 
relay de-energized 

Carriage Return Contacts 
close 

Acknowledge I relay 
energized 

TIMING SEQUENCES 

TYPEWRITER SEQUENCES (Cont.) 

b. Function Sequence 
(Carriage Return and Tab Only) 

RESULTS 

Closes hold-in contact through Carriage Return 
Contact. Opens contact in TWC RESUME circuit. 

Causes typewriter to perform the appropriate 
operation 

De-energizes Acknowledge I relay (K26104). 

De-energizes Acknowledge II relay. Momentarily 
removes +80V from TWR relays, and Reader Clutch 
causing them to de-energize, and extinguishes 
TWR thyratrons thus clearing TWR. 

De-energizes Code Translator Solenoids and 
Impossible Print and Function Translator relays. 

Prevents initiation of another typewriter cycle 
until another print command is received from CTC. 

De-energizes Function Relay. 

Close-s contact in TWC RESUME circui t. 

De-energize Translator Clutch, Character Acknow­
ledge relay, and Enable Impossible Print relay. 

ClOSes contact in circuit oi Acknowledge I reiay 

Energizes Acknowledge I relay. 

Energizes Acknowledge II relay. 
Fires thyratron to produce TWC RESUME (to PDC)· 
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TIMING SEQUENCES 

TYPEWRITER SEQUENCES (Cont.) 

c. Impossible Print Sequence 

EVENT RESULTS 

Impossible Print relay Closes hold-in contact for itself. Closes hold-
energized in contact for Acknowledge I relay (K26l04) thus 

holding it energized and preventing a clearing 
of TWR and a TWe RESUME. De-energizes Reader 
Clutch. Energizes Impossible Print Fault relay 
(K30062 in Fault Detector). 

Impossible Print Fault Causes "An Fault in Main Equipment. 
relay energized 

Reader Clutch de- Prevents initiation of another typewriter cycle 
energized until another print command is received from CTC 

(In addition the Impossible Print relay (K26l06) 
must be de-energized by clearing the fault.) 
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TIMING SEQUENCES 

TYPEWRITER SEQUENCE (Concl.) 

d. Typewriter Code 

LETTERS NUMBERS OPERATIONS 

UPPER LOWER OCTAL UPPER LOWER OCTAL TYPEWRITER OCTAL 
CASE CASE CODE CASE CASE CODE OPERATION CODE 

A 30 ~ 1 52 04 a SPACE 
B b 23 2 2 74 47 SHIFT UP 
C 16 

3 3 70 57 c SHIFT DOWN 
D d 22 4 4 64 BACK SPACE 61 
E 20 5 5 62 e CAR. RET. 45 

6 .... 
F f 26 b 66 TAB. 51 
G 13 7 7 72 02 g COLOR SHIFT 
H h 05 8 8 60 
I i 14 9 9 33 
J j 32 0 0 37 
K k 36 
L 1 11 SIGNS EXPLANATION OF SIGNS 
M m 07 UPPER LOWER OCTAL UPPER LOWER 
N n 06 CASE CASE CODE CASE CASE 
0 0 03 
p p 15 - - 56 Superscript Hyphen 
Q q 35 Minus or Minus 
R r 12 . = 44 Multiply Equals 
S s 24 
T t 01 / + 54 Virgule Plus 
U u 34 
V v 17 ( , 46 Open Parens Comma 
W w 31 
X x 27 ) . 42 Close Parens Period 
y y 25 
Z z 21 I 50 Underline Absolute -
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TIMING SEQUENCES 

HIGH-SPEED PUNCH SEQUENCE 

CTC COMMAND Event Results 

X-.HPR & 
~ 

Sets Init. HSP FF. 
Init. High-Speed Xo - X5 and UAK12~HPR. 

PUNCH 

Next closing of Fires thyratrons, energizing 
punch sync. ·Tape Level and Tape Feed 
contacts when Solenoids, operating punch. 
Init. HSP is Clears Init. HSP FF. 
set to "1" Sets HPC Resume FF. 

Clears HPR. 

Sync. contacts Extinguishes Tape Level and 
open Tape Feed Solenoid relay 

pullers. 
Produces HPC Resume (to PDC). 

HPC Resume Clears HPC Resume FF. 
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TIMING SEQUENCES 

ARITHMETIC SEQUENCE CONTROL 

TIMING SEQUENCES 

The following pages are slightly different in format from those previously 

encountered. In the following tabulations only signals are listed (their 

corresponding events are obvious in almost every case). In order to separate 

those subcommands which are issued from the ASC and those used solely within the 

ASC, the following format has been used. The subcommands set flush left and 

underlined are those which are issued by the ASC to different systems within 

the equipment. The subcommands which are indented and not underlined are used 

only within the ASC. 

Those sequences involving subcommands which are generated in SKC and 

which are used to control some portion of the major ASC sequence, are called 

ASC/SKC sequences. An asterisk is used to identify SKC subcommands which effect 

some control wherever so doing facilitates an understanding of the ASC/SKC 

sequence. 
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TIMING SEQUENCES 

ASC ADD X TO A SEQUENCE 

CTC COMMAND - ADD X TO A 

x POS \I 

SET AR PROBE 
SET AL PROBE 

X NEG. 
'I 

SET AR PROBE 

AR PROBE AR PROBE 

AL PROBE 

CLEAR AR PROBE 
CLEAR AL PROBE 
SET B PROBE 

I 

ASC RESUME 
CLEAR B PROBE 

PX 21 

83 

CLEAR AR PROBE 
SET B PROBE 

T 



TIMING SEQUENCES 

ASC SUBTRACT X FROM A SEQUENCE 

CTC COMMAND - SUBTRACT X FROM A 

COMPLEMENT X 

SET DEL. ADD 

X POSe 

X'~A R 

AL INPUT 

CLEAR DEL. ADD 
SET AR PROBE 
SET AL PROBE 

AR PROBE 

AL PROBE 

CLEAR AR PROBE 
CLEAR AL PROBE 
SET B PROBE 

-
ASC RESUME 

X NEG. 

X' --:. A R 

CLEAR DEL. ADD 
SET AR PROBE 

AR PROBE 

CLEAR AR PROBE 

SET B PROBE 

CLEAR B PROBE 
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TIMING SEQUENCES 

ASC SL~TRACT 1 FROM A SEQUENCE 

CTC COMMAND - SUBTRACT 1 FROM A 

~ 
(NONE) 

SET EXT,. SEQ. 
SET INIT. A-I 
SET B PROBE 

.L 

(A) :f 0 (A) = 0 ~I 

ART. A_ END-BORROW ART. A END-BORROW 

SET A ZERO (In MCT) 
CLEAR B PROBE 
SET C PROBE 

CLEAR B PROBE 
SET C PROBE 

I 

(NONE) 

CLEAR C PROBE 
SET D PROBE 

ASC RESUME 
CLEAR D PROBE 
CLEAR INIT. A-I 
CLEAR EXT. SEQ. 
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TIMING SEQUENCES 

ASC SPLIT ADD X TO A SEQUENCE 

eTC COMMAND - SPLIT ADD X TO A 

AL INPUT 
SET AR PROBE 
SET AL PROBE 

AR PROBE 

AL PROBE 

CLEAR AR PROBE 
CLEAR AL PROBE 
SET B PROBE 

ASC RESUME 

CLEAR B PROBE 

ASC SPLIT SUBTRACT X FROM A SEQUENCE 

CTC COMMAND - SPLIT SUBTRACT X FROM A 

COMPLEMENT X 
SET SPLIT SUBTRACT 

X '--a. AR 

CLEAR SPLIT SUBTRACT 
SET AR PROBE 

AR PROBE 

CLEAR AR PROBE 
SET B PROBE 

ASC RESUME 

CLEAR B PROBE 
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TIMING SEQUENCES 

ASC LOGICAL SEQUENCE 

eTe eOMYANDS - INITL4TE LOGICAL & EXT. ARITH. SEQUENCE 

Q'~X' 

SET EXT. SEQ. 
SET INIT. LOG. 
SET DEL. ADD 

X' ----;. AR 

AL INPUT 

CLEAR DEL. ADD 
SET AR PROBE 
SET AL PROBE 

CLEAR X 

CLEAR AR PROBE 
CLEAR AL PROBE 
SET REST. X 
SET B PROBE 

COMPLEMENT X 

CLEAR B PROBE 
CLEAR REST. X 
SET C PROBE 

CLEAR Q 

CLEAR C PROBE 
CLEAR EXT. SEQ. 
SET D PROBE 

COMPLEMENT X 

CLEAR D PROBE 
SET E PROBE 

X~Q 

CLEAR X 

ASC RESUME 

CLEAR E PROBE 
CLEAR INIT. LOG. 
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TIMING SEQUENCES 

ASC/SKC SHIFT A SEQUENCE 

CTC COMMAND - INITIATE SHIFT A 

SK :f 0 SK = 0 
\ ,~ 

WAIT SHIFT* (NONE) 
Set IN IT. A LEFT (NONE) 

-
SK :f 1 SK = 1 

"' \" 

SHIFT A LEFT 1 SHIEl A LEEl L 
BACK SK* BACK SK* 

END SHIFT* 
Clear INIT. A LEFT 

ASC RESUME 

* Signals produced in SKC 
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TIMING SEQUENCES 

ASC/SKC SHIFT Q SEQUENCE 

eTe COMMAND - INITIATE SHIFT Q 

SK f. 0 ~ SK = 0 

WAIT SHIFT* (NONE) 
Set INIT. Q LEFT --mONEl 

-... 
SK f. 1 ~ SK = 1 

SHIFT Q LEFT 1 SHIFT Q LEFT 1 I BACK SK* BACK SK* 
END SHIFT* 

Clear INIT. Q LEFT 
ASC RESUME 

* Signals produced in SKC 
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TIMING SEQUENCES 

ASC/SKC SCALE FACTOR SEQUENCE 

CTC COMMANDS - INITIATE SCALE FACTOR & SET SK TO 36 

A34 = A35 
SK 1- O,SK ;:38 

,~ 

SHIFT A LEFT 1 
BACK SK* 

SCALE FACTOR 
STEP 

SET INIT. SF 

... 

I 

SHIFT A LEFT 1 
SET SK TO 71* 

SCALE FACTOR 
STEP 

--

SHIFT A LEFT 1 ASC RESUME 
BACK SK* Clear INIT SF 

END SHIFT* 
CLEAR INIT. SF 

ASC RESUME 

* Signals produced in SKC 

NOTE: Prior to the initiation of the Seale Factor Sequence 
the content of A is shifted left 36 places. During 
the sequence a test is made to determine if A~A # A~~. 
If this condition is met the sequence ends. If this~ 
condition is not met the content of A is shifted left 
and the test repeated. This testing and shifting 
continues until A34 # A35, or, if this condition is 
never met, until all bits of A have been tested. At 
the end of the sequence SK contains the number of 
shifts necessary to return A to its original contents. 
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I 

eTC COMMANDS - INIT. MULTIPL! 

I 

TIMING SEQUENCES 

ASC/SKC MLLTIPLY SEQUENCE 
EXT. ARITH SEQ a SET SK TO 36 

1 
~Q pos. - Q NEG. ~ A = A3S J - ~34¢A3S 34 

(NCH:) COt*l.E.MENT X (NONE) STOP CLOCK --
SET EXT. SEQ SET EXT. SEQ (NONE) SET OVERFLOW 
SET INIT. MULT. SET INIT. MULT. (SEE NOTE) 
SET MULL STEP SET RESTORE X 

SET DEL. ADD 

-
~ X POS. X NEG. r 

Xl ~AR XI~ AR 

AL INPUT CLEAR DEL. ADD 

CLEAR DEL ADD 
SET AR PROBE 

SET A PROBE 
SET A~PROBE 

AR PROBE AR PROBE 

AL PROBE CLEAR AR PROBE 

CL EAR AR PROBE 
SET B PROBE 

CLEAR AL PROBE 
SET B PROBE 

I I 
-

EXT. SEQ = I REST. X = I EXT. SEQ =1 III REST. X = 0 EXT. SEQ =0 I REST. X= 0 

COMPLEMENT X (NONE) ASC RESUME 

CLEAR B PROBE CLEAR B PROBE CLEAR B PROBE 
CLEAR REST. X. 
SET C PROBE 

SET C PROBE 

(END) 

I -- 1 SK=O SK~O Qu = I SK= 0 Q35 = 0 

(NONE) (NONE) ASC RESUME --
CLEAR C PROBE CLEAR C PROBE CLEAR C PR~E 
SET MULT. STEP CLEAR EXT. SEQ CLEAR EXT. SEQ 

C LEAR I NIT. MULT. CLEAR INIT. MULL 
SET DEL. ADD 

(END) 

- -
QI' = I III 0.,=0 SK= I Qu = 0 1 SK¢I j~ 

ItIIEI A L.,FT I SHIFT A LEFT I SHIFT A LEFT I 
SHIEl g LEEI I Sttl EI g L&EI I I'1IFT ~ LE;rT I 
BACK SK aA~!s ~ CK R 

CLEAR t.U.T. STEP CLEAR MUll'. STEp· 
SET DEL. ADD SET B PROS! 

,-FROIISKC f I 
I 

NarE: SETTING THE OVERFLOW FLIP- FLOP PRODUCES ~ A FAULT. CLEARING THE A FAULT a..EARS 
THE OVERFLOW FLIP- FLOP AND ALLOWS THE ASC MULTIPLY SEQUENCE TO PROCEED. 
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TIMING SEQUENCES 

ASC/SKC DIVIDE S~UENCE 
erc COMMAND,i - INITIATE DIVID·E. EXT. A~IIH. SEQ., a SET SK TO 36 
A71 =O L A71 = I .! X35= 0 A71 =1 ~ X3S = I 

(NONE) COMPLEMENTX (NONE) 
-crrAR DIV.CASE sET INITIATE DIVIDE SETlNITIATE DIVIDE 

SET INITIATE DIVIDE SET EXT. SEQ. SET EXT. SEQ. 
SET EXT. SEQ. SET DIVIDE CASE SET DIVIDE CASE 
SET IN IT. A LEFT SET RESTORE X SET DELAYED ADD 

SET DELAYED ADD 
I -. 

X3S=O X POS. 
.Jt. 

x -- ~ X IS = I 

'Il· ...... AB X'~AB 
AL ItJe!.!I CLEAR DEL. ADD 

ClEAR DEL ADD SET AR PROBE 
SET AR PROBE 
SETAL PROBE 

A8 PROBE AR PROBE 

AL eB.QBE CLEAR AR PROBE 
CLEAR AR PROBE SET B PROBE 
CLEAR AL PROBE 
SET B PROBE 

I -. I 

.- r -

X NEG. 

,£XT SEQ = I L REST. )( = I EXT. SEQ = I ~REST X= 0 EXT SEQ:O lREST X=I EXT. SEQ: 0 I REST. X= 0 

COMPLEMENT X (NONE) ~QMPL~MENT X AS~ BES!.!ME 
CLEAR B PR OBE ~~fA~ ~R~~ A~~ BES!.!ME CLEAR B PROBE 
CLEAR RESTORE X CLEAR B PROBE 
SET C PROBE CLEAR RESTORE X 

I - I (ENo) (END) 

-
~ - ISK~o DIV. SEQ= I + INIT. DIV. = I DI'l SEQ=I SK:O 

(NONE) SHI FT Q LEFT I SHIFT Q LEFT I 
CLEAR C PROBE CLEAR C PROBE CLEAR C PROBE 
SET INIT. A LEFT SET DI\! STEP CLEAR EXT. SEQ 

DIVIDE CHECK 1c « SET E PROBE 

.... ., 
~ 

SK:I oJ, ISK;i: I 
A36 = 0 A36 =1 

S~IEI A~I SHIFT AL.I 

~~f~~~Q~S BA~K ~K· DIVCASE:I 01'1 CASE:O DIV CASE:I DIV. CASE:O 
CL INI T. AU" I CL INIT DIV 
SET DIV. SE~ 
SET DI'ISTE X35: I X35:0 X35 : I X35= 0 
SET DIV. CK! 

L .... --
A35::: X35 A35¢'X35~ .. .~ . , 

Q~!:!~ Qo ASC RESUME COMP X (NONE) QM-+Qo Q3~--'QO 

! ~ A~~ RESUM~ CL. E PRo CL. E PR. cL. E PR COMP. ~ CL. E PR. 
CL. E PR. CL. DIV. SEQ CL DIV. SEQ CL DlV SEQ CL.E PR CL. DlV SEQ. 

Sl:iIEI ~ SI::IIEI AU CL. DIV SEQ SET REST X.
D 

SETDELADD CL DIV.SEQ SET DEL. ADD 
SET DEL. AD SET REST X BACK SK BACK SK-

SET DELADD SET Q2 10 I CL. DIV. STEP 
COMP. X SET DELA~!> 

~~WE~E~ 
DlV CK n 

(END) (END) 
SET IE... AD 0 
o I V. C K.'JI"IIiI 

,~ , I 
, 

l ~ 1 ... 

·FROM SKC ··DIVIDE CHECK PROBES MADE BEFORE SHIFTING. SEE NEXT PAGE. 
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First Divide Check II 

First Divide Check I 

TIMING SE~UENCES 

ASC DIVIDE SEQUENCE (Cont.) 

Div. Check I = 1 

Div. Check 11= 0 

Div Check I = 1 . 
Div. Check 11= 0 

Div. Check I = 0 
Div. Check 11= 1 

None 

Clear Div.Check I .. Set Div. Check II 

Second Divide Check II 1--------------4.------_ 

Check Stop 

Div. Check I = 0 

I second Divide Check I 
Div. Check 11= 1 

QO f Ql Qo = Ql 
,~ ,~ 

Clear Div. Check II Divide Check Stop 
Clear Div.Check II 

NOTES: 1. After the above division checks have been made the Divide 
Check I & II flip-flops are both cleared. Divide check 
Probes I & II are produced but have no effect. 

2. Divide Check Stop produces an A Fault Stop. 
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TIMING SEQUENCES 
REPEAT SEQUENCES 

CTC 75 Sequence 
MP 0 - MP 5 
See Page 49 

RSC Initiate Repeat Seq 
See Page 95 

-

n = number of times the 
repeated instruction 
is to be executed. 

r = number of executions. 

CTC MP 7 Repeat Sequence 
See Page 49 
Or Page 52 

*Not 41 t - .-
, 

42,43 or 45 ~ 42 

CTC--SEQ. CTC 42 Repeated 
MP 0- - MP 5 MP 0 - MP 5 
See Specific 
Instructions See Page 27 

MPS 
See 

Modified No 
Page 54 Jump Jump 

I .... 'il .-... 

No Jump ~ 
RSC End Test (No Jump) Seq. 

See Page 96 

n-;:iO ~ n-r=O 

"'--w 
CTC Repeat Termination Seq. 

MP 6, MP 7 
See page 54 

t 
Next instruction obtained 

from Fixed Address Fl 

Seq. 

.... -
43 

CTC 43 Repeated 
MP 0 - MP 5 

See Page 29 

No 

? 
Jump 

... -
,II Jump 

Seq. 

MP 

41 & 
45 

CTC--SEQ. 
MP 0 - MP5 

See Specific 
Instructions 

No 
JU~ Jump 

See 
5 Modified 

Page 54 

- I .... 

RSC End Test (With Jump) Seq. 
See Page 97 

CTC Jump Termination Seq. 
MPI-MP5 
See Page 55 

CTC Instruction Reference 
Commands, MP 6, MP 7 

See Page 7 

" Next Instruction obtained 
From Current VAK Address 

*Note: Instructions 14, 37, 44, 46, 47, 56 & 57 cannot be repeated because 
RSC is cleared or the clock is stopped during the execution of these 
instructions. These instructions therefore, proceed as if no repeat 
preceded them. 
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CTC COMMAND 

TIMING SEQUENCES 

Rse INITIATE REPEAT SEQUENCE 

NOTE: During a eTC 75 sequence the 75 
flip-flop is set to "1" and the Hold 
Repeat flip-flop is cleared to "0". 

Rse SUBCOMMAND 

Initiate Repeat - Set Init. Repeat to "I" 

n :f 0 

CP Set MPD to 7 

Set Adv.Address to "1" 

Clear Delay Test to "0" 

RSC Resume 

CP 

Set End Repeat to "1" 

Advance PAK (End Repeat 
from PAK clears End 
Repeat to "0" if n=O). 

Clear Init. Repeat to "0" 

Clear 75 FF to "0" 

Set Hold Repeat to "1't 

Set Init. Test to "In 

Clear Adv.Address to "0" 

CP Clear Init. Test to "0" 

Set Delay Test to "1" 

n = 0 

Clear Delay Test to "0" 

RSC Resume 

DESTINATION 

PAK 

MPD 

PDC 

NOTE: Destinations are shown for those RSC signals which are sent to other 
sections of the computer. 
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TIMING SEQUENCES 

RSC END TEST (NO JUMP) SEQUENCE 

NOTES: 1. This sequence is performed after a repeated instruction 
sequence if Initiate Jump Terminate is not received 
from CTC. 

CTC COMMAND 

2. During MP 5 of the repeated sequence, PAK is advanced. 
If n-r = 0, End Repeat from PAKII clears End Repeat 
to "0" 

RSC SUBCOMMAND DESTINATION 

Initiate End Test I ... Set Initiate Test to "1" 
I 

CP 

CP Set Delay Test to " 1" 

Clear Initiate Test to tlO" 

n-r :f 0 n-r = 0 
'V " Set MPD to 7 MPD 

Conditionally Advance PCR 

UAK and VAK 

Clear Delay Test to "0" Clear Delay Test to "0" 

RSC Resume RSC Resume PDC 

NOTE: Destinations are shown for those RSC signals which are sent to 
other sections of the computer. 
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TIMING SEQUENCES 

RSC END TEST (WITH JUMP) SEQUENCE 

NOTES: 1. This sequence is performed after a repeated 
instruction sequence if Initiate Jump 
Terminate is received from CTC. 

2. During MP 5 of the repeated sequence, PAK 
is advanced. If n-r = 0, End Repeat from 
PAKII clears End Repeat to "0". 

CTC COMMANDS RSC COMMAND 

Initiate Jump Terminate Set Jump Terminate to tt 1" 

~ Set Init. Test to " 1" 

Initiate End Test Clear Hold Repeat to tI ott 

CP Set Delay Test to II I" 

Clear Init. Test to "ott 

CP Clear X 

Set MPD to 1 

Clear Delay Test to nO" 

RSC Resume 

DESTINATION 

X 

MPD 

PDC 

NOTE: Destinations are shown for those RSC signals which are sent to other 
sections of the computer. 
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