








































































































































































































































































SECTION 7 

TAPE POSITIONING CHECKER 

7·1. GENERAL 

The tape positioning checker (figure 7-1) may be connected to anyone 
of the tape synchronizers to control a check-read operation. It cannot, 
however, be used to check-read a Univac I tape. When the tape positioning 
checker is connected to a synchronizer, the read circuits of the synchro
nizer are disconnected from the read-write control circuits (figure 4-4) 
and connected to the tape positioning checker. The read circuits and the 
tape positioning checker together perform the check-read operation. This 
does not in any way interfere with the read-write control and write 
circuits which may perform a Write operation simultaneously with the check 
read. 

Because the data read during a check-read operation is not sent to 
storage, the tape positioning checker need not contain circuits for control
ling the buffer registers or the translation mode. Although the data read 
from tape is supplied to the Univac-to-Larc translator and input checker, 
the output of the translator is not written into an input buffer register. 
However, an odd-even check of the data is performed by the input checker 
associated with the translator. 

The main functions of the tape positioning checker are the following: 

(1) Disconnect the read circuits of a selected tape synchronizer 
from the read-write control circuits and connect them to the 
tape positioning checker. 

(2) Count the characters read from tape. 

(3) Communicate with the program on the status of an operation. 

These three functions are performed by the connect flip-flops, the 
count controls, and the status cQntro1s, each of which will be discussed 
individually. 
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7-2. CONNECT FLIP-FLOPS 

The tape positioning checker (figure 7-1) may contain as many as four 
connect flip-flops, one for each of the tape synchronizers in the system. 
The tape positioning checker is connected to a particular synchronizer by 
use of a 65 instruction to set the appropriate connect flip-flop. The 
65 instruction also initiates reading in the synchronizer read circuits. 
When reading ends, the connect flip-flop that was set is reset by Sn*RIB 
from the read-ending circuits in the synchronizer provided a continue flip
flop in the tape positioning checker is not set. 

7-3. COUNT CONTROLS 

When the tape positioning checker is connected to a tape synchronizer, 
the 120 characters of each ten-word group read from tape are counted by a 
120 counter. The 120 counter is a seven-stage binary counter that counts 
in straight binary code. The count, in binary code, is stored in seven 
flip-flops. Outputs of the seven flip-flops are decoded to generate digit
count signals that control bad-spot, SBB and read-e'nding con.trols in the 
read circuits of the connected synchronizer, and also alert the status con
trols in the tape positioning checker to the completion of a ten-word group. 

At the beginning of a check-read operation, or whe~ever a has,h pulse 
is detected by the connected stnchronizer, the 120 counter is cleated to 
zero by resetting all seven flip-flops. The counter is stepped in ascend
ing order during each tape-read cycle of the connected synchronizer. Each 
time the counter is stepped the lowest order count flip-flop changes state 
(from 1 to 0 or from 0 to 1); each of the other. counter flip-flops changes 
state when the counter is stepped if all t)1e lower order flip-flops contain 
a I bit. On the 120th step, when the counter' reads 119 (1110111), all 
seven flip-flops in the counter are'reset to zero s6 that the sequence can 
be repeated for the next .ten-word group. Simu ltaneous ly with the 120th 
step, the stepping signal samples the 119-character-count signa~ (SC119) to 
set the ten-word-alertflip-flop in the status controls •. The output. (SC120) 
of this flip-flop then indicates that the last character of the ten-word 
group has been read. (SC120 is the equivalent of the zero count of the 
counter.) Apart from SC119 there are only two other character-count signals 
decoded by the counter; they are SCII and SCI07, which are gated 'with the 
stepping signal,SCCST, to define the beginning and end of the bad-spot 
alert period in the read bad-spot controls tif the connected synchronizer. 

7 -4. STATUS CONTROLS 

The status controls provide the means by which the processor program 
exercises control of a check-read operation performed with the aid of the 
tape positioning checker. They perform functions similar to those per
formed by the read-write status controls in the tape synchronizer •. The 
program exercises control by the following means: . 

-. n = 7. 6, 9. or 10. 
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(1) Performing a test (instruction 56) to determine if the tape posi
tioning checker is in use, that is, connected to a synchronizer. 

(2) Connecting the tape positioning checker to a particular synchro
nizer and alerting the synchronizer to begin reading (instruction 
65). 

(3) Monitoring the progress of the check-read operation by way of the 
master input-output priority, ten-word, and SBB tests (instruc
tions 99, 69, and 73, respectively). 

(4) Controlling the progress of the operation by issuing continue in
structions (instruction 70 or 71) as required to complete the 
operation. 

(5) Testing (instruction 48) to determine if an error has been de
tected during the operation. 

The status controls consist essentially of four flip-flops as follows: 
a ten-word-alert flip-flop, a ten-word flip-flop, a continue flip-flop, and 
an error flip-flop. Each of these flip-flops is discussed individually. 

7-5. TEN-WORD~ALERT FLIP-FLOP 

The ten-word-alert flip-flop is set by FS865 at the beginning of the 
check-read operation and at the end of each ten-word group thereafter. 
When it is set, the flip-flop alerts the SBB-and-ending controls in the read 
circuits (figure 6-5) of the synchronizer. If a last-sprocket signal is 
detected while the ten-word-alert flip-flop is set either an SBB or read
ending sequence will be initiated depending upon the state of the continue 
flip-flop. If t~e check-read operation continues, the ten-word-alert flip
flop will be reset by SCCST as the first character of the new ten-word 
group is counted; simultaneously, SCCST will test the ten-word-alert flip
flop and, finding it still set, will reset the continue flip-flop and set 
the ten-word flip-flop to indicate that a new ten-word group has been 
started. 

7-6. TEN-WORD FLIP-FLOP 

The processor program monitors the check-read operation by testing the 
ten-word flip-flop. When it is set, the flip-flop causes the master input
output priority test (99 xxOxx MMMMM), master ten-word test (99 xx2xx MMMMM) , 
and ten-word test (69 xxx9x MMMMM) instructions to transfer control. 

The ten-word flip-flop is set as the first character of each new ten
word group is read and whenever the read-SBB flip-flop in the read circuits 
of the connected synchronizer is set. The program can test the read-SBB 
flip-flop with a 73 instruction to determine whether the ten-word flip-flop 
was set as a result of an SBB being detected or as a result of a new ten
word group being started. 
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7-7. CONTINUE FLIP-FLOP 

Once check-reading of a block of data has begun, the operation con
tinues to the end of the block. The program may continue the operation 
into the next block by executing either a 70 or 71 instruction while the 
last ten-wopds of the block are being read. However, to simplify program
ming a 70 or 71 instruction is normally executed during each ten-word group 
if the operation is to continue into the next block. Both the 70 and 71 
instruction set the continue flip-flop. When the flip-flop is set it 
alerts the read-SBB controls in the synchronizer. If the flip-flop is set 
when an SBB is detected, reading will continue through the SBB and into the 
next block. When the flip-flop is reset it alerts the read-ending controls 
in the synchronizer. If the flip-flop is reset when an SBB is detected, 
the check-read operation will end and the tape positioning checker will be 
disconnected from the synchronizer. Normally, the continue flip-flop will 
be reset at the beginning of each ten-word group; therefore, it must be 
set while the last ten-word group of a block is being read if the operation 
is to continue into the next block. If an error is detected during the 
check-read operation, the error flip-flop will jam the continue flip-flop 
to the reset state and thereby terminate the operation when the next SBB is 
detected by the synchronizer. 

7-8. ERROR FLIP-FLOP 

Whenever an error is detected by the read circuits of the tape synchro
nizer connected to the tape positioning checker, the error flip-flop in the 
positioning checker is set as well as an appropriate error-diagnostic flip
flop. 

The error flip-flop and an error-diagnostic flip-flop are also set if 
a 65 instruction is executed while the ten-word flip-flop, the continue 
flip-flop, or one of the connect flip-flops is set. This situation would 
indicate that an attempt was made to connect the tape positioning checker 
while it was already connected or that the continue flip-flop, the ten
word flip-flop, or one of the connect flip-flops was not properly cleared. 

The error signals that set the tape positioning checker error flip
flop are listed and described in table 7-1. The number of the error
diagnostic flip-flop that is set when the error signal is generated is also 
listed. The first two digits of the number in the third column of the 
table identify the number of the instruction that tests the diagnostic 
flip-flop; the third digit is the selector digit. For example, diagnostic 
flip-flop 46-7 is tested by a 46 selector that has a selector digit of 7. 
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Table 7-1. Tape Positioning Checker Error Signals 

Error Signal Diagnostic Condition Causing Error Signal Name Flip-Flop Set 

SCALE Connected 46-7 A 65 instruction is executed while 
Already the continue flip-flop, the ten-

word flip-flop, or one of the con-
nect flip-flops is set, indicating 
that the tape positioning checker 
is already connected or improperly 
cleared. 

SCOS1 ••• 4 Overskew 47-8 New sprocket pulse is detected by 
the synchronizer before preceding 
sprocket pulse has gated its asso-
ciated character into the skew 
f li p-fl ops • 

SCBCE1 ••• 4 Bad 47-7 The number of characters in a block 
Count differs by 12 or less from the 

number actually read. This error 
initiates a read-ending sequence. 

SCVBCE1 ••• 4 Very Bad 47-2 The number of characters in a block 
Count differs by more than 12 from the 

number actually read. This error 
initiates a read-ending sequence. 

SCRUD1 ••• 4 Tape 46-0 Tape travels l~ inches without 
Runaway data being detected by synchronizer 

This error signal initiates a read-
ending sequence. 

SCRCE1 ••• 4 - 46-5 An input odd-even error detected at 
a time other than during a hash-
pulse period. 

SCRWCE1 ••• 4 - None An input odd-even error detected 
during a hash-pulse period. 
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A·!. GENERAL 

APPENDIX 

INITIAL·READ CIRCUITS 

The initial-read circuits (figure A-I) are associated only with Syn
chronizer 7. They provide a means by which the maintenance engineer can 
manually initiate the transfer of a block of data from a tape mounted on 
Uniservo tape unit 10\to storage. Normally, initial data is read into the 

.cleared Larc Computing System by way of the paper tape reader mounted on 
the console printer and controlled by the INITIAL LOAD pushbutton on the 
operator's control console. However, the data read in in this way is trans
ferred to storage by way of the display registers in the computing unit. 
The initial-read circuits in the processor provide a fast means of reading, 
under manual control, a limited amount of data into storage when the com
puting unit is shut down. Normally, the initial read-in of data is per
formed when the processor is being tested during a maintenance period. 

Initial reading is controlled by the INITIAL READ and START switches 
on the processor panel of the engineer's control console. The initial-read 
switch is connected in series with the continuous (CON) mode switch, which, 
in turn, is mechanically interlocked with the other mode switches. For the 
initial-read switch to be effective, a mode switch other than continuous 
(CON) must be activated. 

The procedure for starting initial reading is as follows: 

(1) Make certain the MASTER CHECK OPTION pushbutton N (normal) and the 
mode pushbutton 1 INS (one instruction) are depressed. 

(2) Depress the CLEAR pushbutton GEN (general clear). 

(3) While holding down the INITIAL READ pushbutton, depress the START 
pushbutton once. 

When the START pushbutton is depressed, the INITIAL READ pushbutton 
lights and one block of data is read from the tape on Uniservo tape unit 10 
into storage, beginning at location 00000. The data is read in the numeric 
mode at normal gain with the Univac-read flip-flop reset. When the end of 
the block is reached the tape stops, the light behind the INITIAL READ push
button goes out, and the automatic RU circuits in the central processor 
cause a 14 00000 00001 instruction to be executed. The processor ends up 
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with the contents of memory location 00001 in IRI and 00002 in IR2. The 
control counter will read 00003. 

A·2. INITIAL·READ·START FLlP·FLOP 

As the INITIAL READ pushbutton is depressed (step 3, above) it alerts 
the ini tial-read-start flip-flop i the flip-flop is then set at T2 and re
set at TO. The output of the flip-flop (PNTPK) clears the Synchronizer 7 
input buffer registers in the dispatcher. When the START pushbutton is de
pressed, signals PNTPA and PNTPB will be generated at T5. These signals 
set the insert-initial-address flip-flop, set the time-out flip-flop in the 
central processor, and go to Synchronizer 7 where they set up and start the 
read-in operation. The PNTPA and PNTPB signals perform the following func
tions in Synchronizer 7: 

(1) Reset the Uniservo selection-completed flip-flop, the Uniservo 
interlock flip-flop, the Uniservo-available flip-flop, and the 
Uniservo control-circuits-available flip-flop (figure 2-2). 

(2) Jam the Uniservo-select register to 0 and set the Uniservo-select 
flip-flop (figure 2-2), thus selecting Uniservo tape unit O. 

(3) Jam the operation control register to 3 and set the thyratron
pickup flip-flop (figure 2-2) thus firing the read and forward 
thyratrons in the selected Uniservo tape unit. 

(4) Reset the alphanumeric flip-flop (figure 4-4), the gain FF1, the 
read backward flip-flop, and the Univac-read flip-flop (figure 
6-5) . 

(5) Set the numeric flip-flop (figure 4-4), the gain FF2, and the 
read forward flip-flop (figure 6-5). 

(6) Set the start-tape flip-flop (figure 2-2), thus starting tape 
motion after the thyratrons have fired. 

(7) Set the read-write-start flip-flop (figure 4-4), thus starting 
reading after tape motion begins. 

(8) Set the Uni~ac blockette counter to 6 (figure 6-5), 

(9) Reset the tape positioning checker tape-synchronizer-l-connect 
flip-flop (figure 7-1). 

A·3. INSERT·INITIAL·ADDRESS FLlp·FLOP 

The insert-initial-address flip-flop is set at T5 and reset at Tl. 
While it is in the set state, output PNLTP clears the Synchronizer 7 ad
dress register in the dispatcher and generates function signals 819 and 
820. FS819 blocks regeneration of the cleared address and 820 blocks the 
priority circuits. At Tl, PNLTPA and PNLTPB are generated. These signals 
jam decimal zeros into the synchronizer address register pulseformers to 
replace the cleared address. 
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A·4. INITIAL·READ·CONTROL FLlp·FLOP 

The insert-initia1-address flip-flop, when it is set, sets the initia1-
read-control flip-flop. This is an asynchronous-type flip-flop which re
mains set until the end of the initial-read operation. While it is set, it 
energizes the initial-read relay in the engineerts control console which 
causes the INITIAL READ pushbutton to light. The flip-flop also generates 
PNTRM which performs the following functions: 

(1) Inhibits generation of the Uniservo-se1ect error signal (S7SALE, 
figure 2-2). 

(2) Inhibits the check-read flip-flop from being set (figure 6-5). 

(3) Alerts a gate in the read-start controls (figure 6-5) which gen
erates signal S7WFS. This signal resets the read-write-circuits
available flip-flop to "unavailable". 

After a block of data has been read into storage, S7R1D from the read
ending controls samples the initia1-read-contro1 flip-flop to generate 
PNTRU. This signal resets the ten-word flip-flop (figure 4-4) and gener
ates PEP4. The PEP4 signal sets the automatic RU flip-flop in the central 
processor and resets the initia1-read-contro1 flip-flop. 
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