






The time selection circuits which compare the Time Selection Counter reading 
and the sixth instruction digit far equality are duplicated. When equality is 
found, the duplicate circuits set the duplicate Time Selection Flip-Flop which 
control the neons located at F and F.I-6.1 on the SC Panel. Only one of the 
time selection circuits checks the sixth instruction digits for odd-even errors. 
This is sufficient, however, since both TS Flip-Flops must be set in order to 
transfer information to or from the lIe111Ory. 

If a sixth instruction digit sets up with a correct numeric portion (0-9) but 
an incorrect check pulse, the unchecked ti •• selection circuit will set its 
Time Selection Flip-Flop, but the checked circuit will detect the error. Thus, 
if an A is set up in the sixth instruction digit, the upper TS Neon will be 
lit but the lower n80n will be off. The computer will stall in time-on since 
all instructions involving one or two word transfers to or from the memory 
require TS to produce an ending pulse. 

AssURe that B 47A A 900 is programmed in memory location 900. The computer 
will stall with the following indication: 

Upper TS Neon 
Lower TS �N�~�n� 
Time-Out Neans 
Stall Neon 
Program Counts 
Cycle Counter 
Stati c Regi ster 

- On 
- Off 
- Off 
- On 
- 0000 (PC-I) 
- 10 ( �~� ) 
- B 47A 

If the numeric portion of the sixth instruction digit lies outside the numeric 
range of the Time Selection Counter, (0-9), the indication will be the same 
except neither TS Neon will be lit. Thus if a V �7�~� sets up in 6 time in the 
sixth instruction the computer will stall with the following indications: 

Time �~�l�e�o�t�i�o�n� Neons - Off 
Time-Out Neons - Off 
Stall Neon - On 
Program Counter - 0000 (PC-I) 
Cycle Counter - 10 �(�~� ) 
Static Register - V 7. 

The procedure outlined on Page 114 should be used to determine if a programning 
error is the cause. However, one modification is necessary, after step 2, 
(setting the Stop Flip-Flops) the General Clear Switch located at �D�~�2�.�2� should 
be depressed to reset the unchecked TS Flip-Flop as it has set. 

If the error was due to an intermittent component failure or incorrect prograum­
ing, the problem should be restarted at a point indicated by the programner. 

SECI'rON 6 

Periodic Memory Check 

In continuous operation, the computer is interrupted each three seconds .for 
the Periodic Memory Check. During this check the contents of each t.en �~�r�d� 
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memory channel is read into the HSB Q-E Checker. This operation takes place 
on time and holds up the normal 0( cycle until completed. The PMC Neon at 
A.3-5.3, when on, indicates that a memory check will be performed during the 
next 0( cycle. It does.!!2! indicate an error. 

The check operation consists of three Program Counter stages. PC-l loads the 
address of the initial channel (000) into CR and SR. During PC-2, channel 000 
is read to the HSB O-E Checker. During this transfer, the contents of CR is 
sent to the Adder and advanced by ten. At the end of the period required to 
check the first ten words of the memory, a time-out period is initiated and 
the'next address 010 is set up in CR. This procedure is carried out (on PC-2) 
until all 100 channels have been checked. At the conclusion of the checking 
period required for the last channel, (990), the Program Counter is stepped to 
PC-3. On PC-3, the PMC circui tsare de-activated and the normal ex- signal s 
restored. The PMC Neon on the SC Panel is turned off at the end of the cycle. 

When an even pulse count is detected in the checking of any Channel, the 
computer will stall on the time-out period which follows the checking of each 
channel. However, in these time-out periods the address of the next channel 
to be checked is set-up in SR, hence, the address the operator sees is ten 
greater than the address of the channel which caused the error. 

For example, if an error is detected in channel eleven (address 110), he will 
see: 

HSB O-E Neon 
Time-Out Neons 
Stall Neon 
PMC Neon 
Program Counter 
Cycle Counter 
Stat! c R egi ster 

- On 
-On 
- On 
- On 
- 0001 (PC-2) 
- 00 (p<) 
- 00 120 

These error indications will hold for all excep~ the last channel to be check­
ed, (address 990). The computer is stepped to PC-3 at the conclusion of the 
checking period for this channel. Hence, in case of an odd-even error the 
computer will stall with the following indications: 

HSB Q-E Neons 
Time-Out Neons 
Stall Neon 
Pl.C Neon 
Program Counter 
Cycle Counter 
Stati c Regi ster 

- On 
- On 
- On 
- On 
- 0010 (PC-3) 
- 00 (0<) 
- 00 000 

The procedure for the operator to follow in event of a HSB O-E error on PMC is 
as follows: 

1. Place the lOS in the ONE INSfRucrION posl tion. 
2. Carefully note the address of the channel in error. 
3. Depress the Start Bar. 
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It is possible that more than one channel may be in error. Note the address 
of all channels that do not pass the odd-even check and repeat step 3 until 
the computer stops in~ time-out. 

An HSB O-E error indication on PMC, tells the operator that one or more words 
within a channel contain incorrect digits. It is often desirable to determine 
which words are incorrect since the programmer may be able to supply the proper 
words to be typed in. 

Following step 3 of the above procedure the operator should continue: 

4. Depress the Start Bar. The Co.Puter will stop on Y time-out. 
5. Lock the switch located at D-3.2 in the RETAIN INSTRUCTION posi­

tion. This will prevent the Cycle Counter fra. advancing. 
6. (a) By use of the Static Register Switches, set-up a 50 m in­

struction, where m is the address of the incorrect channel. 
(b) Lift the switch at 0-2.2 to clear FFTS (See note at end of 

section). 
7. Place the lOS on ONE OPERATION. 
8. Clear pc. 
9. Depress Start Bar twice. The contents of the selected memory 

location will be typed in the SCP if the word. is correct. If the 
word is incorrect, the HSB o-E Neon will be lit since the transfer 
fro. memory to the output synchronizer is checked. The printer will 
stall on the first digit that has an even pulse combination. The 
incorrect digits can be by-passed by manually operating the space 
bar on the SCP. 

For example, assume the word to be printed out of the memory is 
B00400 H400 900 and the 4 has picked up a pulse giving it an even 
pulse combination. When step 9 has been executed, the HSB O-E 
Neon will come on. The SCP will print BOO and then stall. (The 
incorrect pulse combination will be set-up in the printer neons). 
Operate the space bar and OOHOO 900 will type out. Assuming the 
printer function switch set to Computer Digit the printed word will 
be: 

BOO OOH00900x 

The operator should note the address of the memory location if 
the word is incorrect. 

10. By use of the Static Register Switches increase the address of the 
50 m order by one. 

Repeat steps 8, 9 and 10 until all ten words of the channel which 
failed to pass the PMC have been printed out. Check other channels 
if more than one failed in PMC. 

11. Clear PC. 
12. If the programmer wishes to type in corrections follow the pro­

cedure outlined in Chapter 6, section 6. If not, return the 
"Retain Instruction" switch to the neutral position and restart 
the program at a point indicated by the programmer. 

If errors on PMC persist, an engineer should be called. 

-119-



In certain circumstances errors are to be expected on Pac and the above pro­
cedure should not be used. For example aSSlDe there has been an HSB o-E error 
during the execution of H 405 on i. This means an incorrect word has been 
delivered to the memory. In the procedure to recall the instruction, it is 
necessary to execute the 0< cycle. Ifa PMC is perfo:rmed at this time an error 
certainly will be detected when channel 400 is checked. 

However, since the order is to be repeated it is not necessary to go through 
the procedure outlines above unless additional channels prove incorrect. 

NOTE: On non-continuous operation, ~he Y and Z instructions cause the 
Time Selection Flip-Flops to set during the time out period 
preceding the execution of these orders. If a new instruction 
involving TS, such as the 50 m, is to be inserted FFTS must be 
reset manually after the new instruction is set-up. If this 
is not done and the Start Circuit is operated the instruction 
will be executed without regard to the TS Counter since FFTS 
is already set. The Start Circuit always operates at a 
specific time wi thin a major cycle. (Major Cycle = 10 minor 
cycles). The timing is such that the zero word of the speci­
fied channel will be read out if the Time Selection Flip-Flop 
has not been manually reset. Thus with FFTS set and a &405 
inserted depressing the Start Bar will cause the contents of 
memory location 400 not 405 to be read into register A. 
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SECTION 7 

Tape Input Error Diagnosis 

Information is read from the tape digit by digit. As each digit is sensed, it 
is transferred to one of two one-word registers called the Input Synchronizer 
(SYIl and SYI2). Digits are transferred to one SYI until twelve (one word) 
have been accumulated. The next twelve digits will be accumulated in the second 
SYI. During this time the word accumulated in the first SYI will be trans­
ferred to the 60 word input storage, called the I register (rI). When the 
second SYI contains twelve digits, their functions are reversed once more", and 
the SYI used initially once more begins to accumulate digits from the tape while 
the second SYI transfers its word to rI. The SYlts are then used alternately 
until sixty words (one block) have been read from the tape. 

As each digit read from tape is transferred to an SYI, it is checked to ensure 
that it contains an odd number of pulses. The checking circuit is duplicated 
and controls the two neons located at A.2-15.3 and A.3-15.3 on the SC Panel 
and labeled IS a-E. (Input Synchronizer Odd-Even). 

When an odd-even error is detected on a read operation, the computer does not 
stall on the next time-out. It will stall on the next read order or on a write 
or rewind order calling for the servo on which the error occurred. For example 
assume the following sequences of operations: 

a) • 100: B 300 b) • 100: B 300 
31 940 31 940 

101: H 400 101 : H 400 
82 000 81 000 

102: C 920 102: C 920 
33 760 33 760 

In both sets of instructions assume that an IS O-E error is detected on the 
31 940 order. In sequence a), the computer will stall on the next read order 
33 760. In sequence b), however, the computer will stall on the rewind order 
in line 101 since it calls for the servo on which the read error was made. 

In sequence a), the computer will stall with the following indication: 

IS O-E Error Neons 
Time-Out Neons 
Stall Neon 
Program Counter 
Cycle Counter 
Static Register 

- On 
- Off 
- On 
- 0000 (PC-I) 
- 11 (~) 
- 33 760 

In sequence b), the indication would be the same with the exception of the 
Static Register which would contain 81 000. 

In general, the operator cannot tell on which servo a read error has occurred 
by examining the selector digit (second instruction digit) of the Static Re­
gister. He can tell however, by examining the read lights located on the 
Uniservos. In the example listed above, the operator would see the read light 
and forward light on Uniservo #1 turned on. 
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The general procedures in case of a read error is to repeat the operation. It 
is not necessary to recall the instructlon that initiated the erroneous read, 
since the SC error neons and the Uniservo neons give the operator sufficient in­
formation to set-up the necessary instruction by means of the Static Register 
Set-up Switches. 

The following procedure will repeat the read operation. 

1. Place lOS on ONE INSTRUCTION position. 
2. Depress the Stop Switch. 
3. Depress the switch at D-3.2 of the SC Panel to the "Retain Instruc­

tion" position. 
4. Carefully note on which servo the error occurred. (Operating the 

IS Error Clear Switch will extinguish the read lamp on the servo.) 
5. By means of the Static Register Set-up Switches, set up a In 000 

or 2n 000 order. Do not lock the switches. Choose the order which 
will reverse the direction of motion of the tape. That is, if the 
servo lamp indicates that the tape was moving forward when the error 
occurred, then a 2n 000 is used. If the tape was moving backward, 
then a In 000 order is used. Of course, ~ is the number of the 
servo on which the error occurred. 

6. Depress the Input Synchronizer Error Clear Switch located at B.3-
17.2 of the SC Panel. This will reset the read error flip-flops 
and extinguish the read lamp on the servo. NOTE: The read error 
flip-flops are not reset by operating the Start Bar. 

7. Depress the "Clear rI and rO" switch located atF-15.1 of the SC 
Panel. This will clear the erroneous information from rIo 

8. Depress the Start Bar. The read will be executed and may read cor­
rectly. However, the tape must be repositioned. 

9. Clear rIo 
10. Set-up a read order which will move the tape in its original direc­

tion of motion. That is in the same direction that it was moving 
when the read error occurred. 

11. Depress the Start Bar. 
12. If the read is executed without error, return the "Retain Instruc­

tion" switch to its neutral position. Place lOS on continuous. 
Depress the Start Bar. 

The Gain Control Switch located at B.2-5.3 of the SC Panel adjusts the sensi­
tivity of the reading mechanism. If the error recurs on step 11 of the initial 
reread, steps 5-11 should be repeated with the gain switch first in the upper 
position and then with the gain switchin the lower position. 

The case sometimes arrives in repeating a read operation, that the tape will 
read correctly in the direction opposite to that in which it was moving when 
the error occurred, but will not read correctly in the original direction. 
For example, assume that an IS O-E occurred in executing a forward read on 
servo 1. In carrying out the reread procedure, the block reads correctly on 
the 21 000 instruction, but the error occurs consistently on the 11 000 order. 

Of course, if the read on step 8 of the reread procedure is executed without 
error, the information is exactly what is desired. However, the tape will be 
incorrectly positioned and repositioning the tape on step 11 will refill rI 
with incorrectly read information. Under these conditions it is desirable to 
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transfer the information from rI to the memory after step 8. But to do this 
it is necessary to know the address of the memory location designated to 
receive this information. There are two situations in which this address will 
be known without having an intimate knowledge of the program. One, the computer 
stalls after a IS o-E error on a 3n m or 4n m instruction. Or the computer 
stalls on a 30 m or 40 m instruction. 

To illustrate, assume the following sequence of instruction: 

(a) 100: B 400 (b) 100: B 400 ( c) 100: B 400 
31 940 31 940 31 940 

101: H 702 101: H 702 101: H 702 
53 460 82 000 51 240 

102: A 453 102: A 453 102: A 453 
41 760 30 760 39 760 

Assume that a IS O-E error in each case in executing the 31 940 order. In 
sequence a), the computer will stall on the 41 760 in line 102. The 760 is 
the initial address of the sixty memory locations which are to receive the 
information transferred to rI on the previous read. Likewise, in sequence b), 
the computer will stall on the 30 760 instruction. Again the 760-indicates 
the address to which the contents of rI are to be transferred. However, in 
sequence c), the computer will stall on the 51 240 order in line 101. It is 
not a read order, but it does involve the servo on which the read error 
occurred. In such a case, the operator does not know the memory location to 
which the contents of rI are to be transferred. Hence, the following pro­
cedures can be used only if the computer stalls after an IS o-E on an order 
which involves the transfer of the contents of rI to the memory. 

Before using either of the following procedures, the operator should try the 
normal reread procedure on all settings of the gain switch. If the block reads 
correctly in step 8 but not in step 11 the following procedure may be used if 
the computer stalled initially on a 3n (m) or 4n (m) instruction. 

1. Execute steps 1 through 8 of the normal reread procedure. 
2. With the "Retain Instruction" Switch depressed, the instruction 

on which the computer initially stalled will set-up in the Static 
Register each time the Start Bar is depressed. In this case it 
will be either a 3n m or 4n m instruction. By use of the Static 
Register Set-up Switches, change the second instruction digit to 
a zero (10011), thus changing the instruction to a 30 m or 40 m 
order. All five switches of the second instruction digit must be 
locked in the one (down) or zero (up) position. 

3. Depress the Start Bar. This will transfer the contents of rI to 
the memory. 

4. Unlock the second instruction digits Static Register Set-up Swit­
ches. 

5. Execute steps 9 through 11 of the normal reread procedure. Thi s 
will reposition the tape. 

6. Depress the IS Error Clear Switch. 
7. Depress the "Clear rI and rO" Switch. 
8. By means of the Static Register Set-up Switches, change the first 
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instruction digi~ to 1 (000 0100) if it is a 3; or to a 2 (000 0101) 
if it is a 4. 

9. Return the "Retain Instruction- Switch to its neutral position. 
Place lOS on CONTINUOUS. 

10. Depress the Start Bar. 

The following procedure may be used if the computer stalls on a 30 m or 40 m 
instruction: 

1. Execute steps 1 through 8 of the normal reread procedure. 
2. The 30 m or 40 m order on which the computer originally stalled 

will set-up in the Static Register. 
3. Depress Start Bar. This will transfer the contents of rI to the 

memory. 
4. Execute steps 9 through 11 of the normal reread procedure. This 

will reposition the tape. 
5. Depress the IS Error Clear Switch. 
6. Depress the "Clear rI and rOlf Switch. 
7. By means of a Static Register Set-up Switches change the first and 

second instruction digits to zero. 
8. Return the "Retain Instruction" Switch to its neutral position. 

Place lOS on CONTINUOUS. Depress the Start Bar. 

All of the procedures listed above may be used if a Tape Check Error occurs 
with or without an accompaning IS O-E Error. A Tape Check Error is indicated 
by the neon located at A.2-l6.3 of the SC Panel. 

If the block cannot be read correctly in either direction, the operator can 
try moving the Milar spacer* on the servo and repeating the reread procedures. 
If the block still cannot be read, the program should be restarted a point 
indicated by the programmer. 

*The Milar spacer is a thin plastic film that lies between the read-write 
head on the magnetic tape. It is used to reduce friction and wear on the 
head and tape. 
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