




























































































Tape Average Average 
Tape Tape Operation Character Transfer Process i ng Ti me 
Unit Density Rate Per Char Available 

(ms) (ms) (ms) 

200 CPI 
Read .139 .0115 .127 

7330 
Write .139 .0115 .127 

556 CPI 
Read .050 .014 .036 

Write .050 .0115 .038 

729 Read .067 .0115 .055 
II/V 200 CPI 

Write .067 .0115 .055 

729 Read .044 .014 .030 
IV/VI 200 CPI 

Write .044 .0115 .032 

Figure 1-74:. Magnetic-Tape Record Transfer Times Available 
for Processing on 1401 System 

In addition to making tape operation start times 
available for processing, the processing-overlap special 
feature also makes some time available during the rec­
ord transfer time at the tape speeds and tape densities 
shown in Figure 1-74. 

Figure 1-75 can be used to help determine the 
amount of processing time available during overlapped 
tape read and/or write operations. 

An example of available processing time is: Reading 
a 1000-character tape record written in high-density 
(556 CPI) on an IBM 7330 Magnetic Tape Unit, with 
the processing-overlap special feature. 

Tape Operation Time 

Start Time 
Record Time 
Remaining TAU Interlock 

Time 
Total Time 

Total Time Time Available For 
(ms) Processing (ms) 
10.3 10.3 
50.0 36.0 

12.9 
73.2 

12.9(1< 
59.2 

(I< Assumes that the tape error indicator is tested at the proper 
time. 

Tape 
Adapter 

Unit 

Without the processing-overlap special feature, only 
12.8 milliseconds of the total time is available for 
processing. 

IBM 1460 System Timing Considerations 

The input-output units that can make use of the proc­
essing-overlap special feature on the 1460 system are: 

1. IBM 729 Nlagnetic Tape Units, Models II, IV, V, VI 

2. IBM 1011 Paper Tape Reader, Modell 

3. IBM 1402 Card Read-Punch, Model 3 

4. IBM 1419 Magnetic Character Reader, Modell 

5. IBM 7330 Magnetic Tape Unit 

IBM 1011 Paper Tape Reader 

One core-storage cycle is required for the transfer of 
each character read from the 1011. The core-storage 
cycle is 6 p,sec. The character rate for the 1011 is 1 
character every 2000 p,sec. This leaves an available 
processing time of 1994 p,sec between 1011 characters. 

IBM 1419 Magnetic Character Reader 

One core-storage cycle is required for the transfer of 
each character read from the 1419. The coOre-storage 
cycle is 6 p,sec. The actual 1419 speed is dependent 
upon the document length and the stored program. 

IBM 1402 Card Read-Punch 

When reading cards in the oveda p mode, processing is 
interrupted each time a row in the card is scanned. 
During a normal 75-ms card read cycle, 68 ms are 

Approximate Processing Approximate 
Time Available (ms) Gain In 

Tape Tape Interlocked Without With Processing 
Unit Density Operation (ms) Overlap Overlap Time (ms) 

--
200 CPI Read 21.] + CN 10.5 2].]+ .127N 10.6+ �.�J�~� 

7330 Write 20.9+ CN ]5.9 20.9 + • ]27N 5.0+ �.�]�~� 

556 CPI Read 20.5+ CN 10. ] 20.5 + .036N 10.4 + .036N 
Write 20.3+ CN ]5.3 20.3 + .038N 5.0 + .038N 

200 CPI Read 11.1 + CN 0.6 ]].] + .055N ]0.5 + .055N 
729 II/V Write ]2.] + CN 4.6 ]2.] + .055N �7�,�~�+� �O�~� 

556/800 Read ]0.7+ CN 0.2 6.8 6.6 __ 
CPI Write 11.7+ CN 4.2 ]1.5 �7�.�3�=�~� 

200 CPI Read 7.] + CN 0.4 7.] + .030N �6�.�7�+�·�9�~� 
729 IV/VI Write 8.] + CN 3.1 8.] + .032N �5�.�0�+�.�Q�~� 

556 CPI Read 6.8+ l.:N U.I 4.5 �4�.�~�_� 
Write 7.8 + CN 2.8 7.7 4.9 

,--

Figure 1-75. Summary of Available Processing Time During Magnetic Tape Operations on the 1401 System 
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1402 Available Processing Time (ms) 

Operation Cycle 
With Read 

With 
Time (ms) Standard 

Release 
Processing 
Overlap 

Read 75 10 31 68 
Punch 240 22 59 230 
Read Column Binary 75 10 31 63 
Punch Column Binary 240 22 59 224 
Read and Punch 240 22 56 224 
Punch Feed Read 240 22 56 223 

Figure 1-76. Summary of Overlapped Card Operation Timing 
(1460 System) 

available for other processing. The available process­
ing time for this operation, and other card read-punch 
operations, are shown in Figure 1-76. 

Magnetic Tape 

Without the processing-overlap special feature, the 
processing unit is interlocked during the entire tape 
operation. However, the addition of processing overlap 
releases the processing unit so that other processing 
can occur during the tape start times of a high-density 
tape operation as shown in Figure 1-77. 

In addition to making tape operation start times 
available for processing, the process-overlap special 
feature also makes some time available during record 
transfer time on some tape units as shown in Figure 
1-78. 

Figure 1-79 can be used to help determine the 
amount of processing time available during overlapped 
tape read and/or write operations. 

Tape 

Tape Unit Operation Total Start Time (ms) 
Start Time Available 
For Processing (ms) 

7330 Read 10.3 10.3 

Write 5.0 5.0 

729 II Read 10.5 10.5 

Write 7.5 7.5 

729 IV 
Read 6.7 4.4 

Write 6.0 4.9 

729 V 
Read 10.5 6.6 

Write 7.5 7.3 

729 VI 
Read 6.7 4.4 

Write 5.0 4.9 

Figure 1-77. Magnetic-Tape Start Times Available for 
Processing on the 1460 System 

Average 
Tape Tape Operation Character Average Processing Time 
Unit Density Rate Time/Char Avai lable/Char 

(ms) {ms} {ms} 

Read .139 .006 .133 
200 CPI 

Write .139 .006 .133 
7330 

.044 
556 CPI 

Read .050 .006 

Write .050 .006 .044 

Read .067 .006 .061 
200 CPI 

Write .067 .006 .061 729 
II/V Read .024 .007 .017 

556 CPI 
Write .024 .006 .018 

729 Read .044 .006 .038 

IV/VI 
200 CPI 

Write .044 .006 .038 

Figure 1-78. Magnetic-Tape Record Transfer Times Available 
for Processing on the 1460 System 

Adapter Approximate Processing 
Time Avai lable (ms) 

Approximate 
Unit Gain In 

Tape Tape Interlocked Without With Processing 
Unit Density Operation (ms) Overlay Overlay Time (ms) 

200 CPI Read 21.1 + CN 10.5 21.1 + .133N 10.6 + .133N 

7330 Write 20.9 + CN 15.9 20.9 + .133N 5.0 + .133N 
556 CPI Read 20.5 + CN 10.1 20.5 + .044N 10.4 + .044N 

Write 20.3+ CN 15.3 20.3 + .044N 5.0 + .044N 

200 CPI Read 11.1 + CN 0.6 11.1 + .061N 10.5+ .061N 

729 II/IV Write 12.1 + CN 4.6 12.1 + .061N 7.5+ .061N 

556 CPI Read 10.7 + CN 0.2 10.7 + .017N 10.5 + .017N 
Write 11.7+ CN 4.2 11.7 + .018N 7.5 + .018N 

729 V 800 CPI Read 10.7 + CN 0.2 6.8 6.6 
Write 11.7+ CN 4.2 f-----lJ-!L-----I-----.--~--

200 CPI Read 7.1 + CN 0.4 7.1 + .038N 6.7+ .038N 

729 IV/VI Write 8.1 + CN 3.1 8.1+ .038N 5.0 + .038N 
556 CPI Read 6.8 + CN 0.1 4.5 4.4 ._- --

Write 7.8 + CN 2.8 7.7 4.9 
1----

Read 6.8 + CN 0.1 4.5 4.4 729 VI 800 CPI 
Write 7.8 + CN 2.8 7.7 4.9 

Figure 1-79. Summary of Available Processing Time During Magnetic Tape Operations on the 1460 System 
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Some examples of available processing time are: 

1. Reading a 1,OOO-character tape record written in 
high density on an IBM 729 II tape unit, with the 
processing-overlap special feature. 

Tape Operation Time 

Start Time 
Record Time 
Remaining TAU Interlock 

Time 
Total Time 

Total Time Time Available 
(ms) for Processing (ms) 
10.5 10.5 
24.0 17.0 

.2 
34.7 

~ Assumes that the tape error indicator is tested at the proper 
time. 

2. Writing a 1,OOO-character tape record in high 
density on an IBM 7330 tape unit, with the process­
ing-overlap special feature. 

Tape Operation Time 

Start Time 
Record Time 
Remaining TAU Interlock 

Time 
Total Time 

Total Time Time Available 
(ms) for Processing (ms) 

5.0 5.0 
50.0 44.0 

15.3 
70.3 

~ Assumes that the tape error indicator is tested at the proper 
time. 

3. Writing a l,OOO-character tape record in high 
density (800 CPI) on an IBM 729 VI tape unit, with 
the processing-overlap special feature. 

Tape Operation Time 

Start Time 
R~cord Time 
Remaining TAU Interlock 

Time 
Total Time 

Total Time Time Available 
(ms) for Processing (ms) 

5.0 4.9 
11.1 

2.8 
18.9 

~ Assumes that the tape error indicator is tested at· the proper 
time. 

Punch-F1eed Read Control (1401, 1460) 
This feature is required when the punch-feed-read 
special feature is installed on the IBM 1402 Card Read­
Punch, Modell or Model 3. The feature provides the 
controlling circuitry necessary for the proper operation 
of the punch-feed-read special feature. For detailed 
information on the feature, refer to the IBM 1402 Card 
Read-Punch, A24-3072. 

Read-Compare Adapter (1401) 
This feature provides the controlling circuitry for the 
read-compare feature on the IBM 1404 Printer. For de­
tailed information, refer to the IBM 1404 Printer, A24-
1446. 

Read-Punch Release (1401, 1460) 
With this feature, it is possible to release the read-start­
time and punch-start-time interlocks that normally 
occur during card-read and card-punch cyeIes, thus 
providing more processing time during input-output 
operations. 

Start Read Feed 

Instruction Format. 

Mnemonic 
SRF 

Op Code 
8 

Function. This instnwtion works in conjunction with 
the read-release special feature. It releases the inter­
lock that occurs during read start time,. and permits 
a gain of 21 milliseconds of processing time between 
card-read cycles. Also, it activates the card-read feed 
and moves the next card into reading position. 

Word Marks. Word marks are not affected. 

Timing. T = N (LI + 1) ms. 

Note. After the START READ FEED instruction is executed, a 
READ A CARD instruction must be given before the reader is 
ready to read the 9-row of the card. If the READ CARD 

instruction comes too late, then the card is not read, and 
feeds into the NR pocket, and the machine stops. The reader 
light comes ON, and the I-address register is at the location 
of the instruction following the one on which read release 
time was overextended. To ensure optimum processing time, 
a START FEED READ instruction should follow the READ CARD 

instruction, within 10 ms, if continuous card reading is 
desired. Then the machine is ready to accept the next read 
instruction on the following cycle. 

START READ FEED instructions can also be given in cases 
other than those that cause continuous card feeding, provided 
that a HEAD A CARD instruction follows within the next 21 
milliseconds. For this reason subroutines that can be executed 
after the START READ FEED instrudion has been given should 
be timed to determine whether a READ CARD instruction is 
necessary in the subroutine as well as in the main routine. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
NSI Ap Bp 
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Example. Release the interlock on the card reader and 
feed a card (Figure 1-80). 

Autocoder 

I' Label . : 
Assembled Instruction:.! 

Figure 1-80. Start Read Feed 

Start Punch Feed 

Instruction Format. 

Mnemonic 
SPF 

Op Code 
9 

OPERAND 

~ 

Function. This instruction works in conjunction with 
the punch-release special feature. It releases the 
interlock that occurs during punch start time, and 
allows a gain of 37 milliseconds of processing time 
between card punch cycles. It also activates the card 
feed, and moves the card into punching position. 

Word Marks. Word marks are not affected. 

Timing. T = N (LI + 1) ms. 
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Note. After a START PUNCH FEED instruction is executed, a 
PUNCH A CARD instruction must follow before the machine is 
ready to punch the 12-row of the card. If no PUNCH CARD 

instruction is interpreted, the card feeds past the punch 
station without being punched and the machine stops. (The 
card punched on the previous cycle is not checked.) The 
I-address register is at the location of the instruction fol­
lowing the one on which punch release time was overex­
tended. For this reason, if cards are to be punched every 
cycle, a START PUNCH FEED instruction should be given within 
22 ms after the PUNCH CARD instruction, so that the machine 
is ready to punch the next card on the following punch 
cycle. If cards are not to be punched every cycle, a PUNCH 

CARD instruction should always follow a START PUNC~FEED 
instruction within 37 ms to ensure proper machine operation. 

When the punch-release special feature (Op code 9) is 
used in conjunction with punch-read-feed special feature 
(Op code 4R), the 9 Op code must have an R d-modifier. 
The R d-m;-difier activates the punch-feed-read brushes. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
NSI Ap Bp 

Example. Release the punch interlock, and feed a card 
(Figure 1-81). 

Autocoder 

I' Label 2Ii 49 
OPERAND 

:~ ~ . : 
Assembled Instruction: ! 

Figure 1-81. Start Punch Feed 



Scan lJ~isk (1460) 

The scan-disk special feature provides an automatic 
search Df 1311 and/or 1301 (Models 11, 12, 21, 22) disk 
data fur a specific identifier Dr conditions predeter­
mined by the program. 

Scan Disl, 

Instruction Format. 

Mnemonic Op Code 
SPS MU M orL 

LU 

A-address 
~l 

%F8 
9 

B-address d-character 
xxx W 

A SDL (core contents ~ disk-record contents) 
SDE (core contents = disk-record contents) 
SDH (core contents ~ disk-record contents) 
SDL W (core contents ~ disk-record contents -

word marks) 
SDEW (core contents = disk-record contents -

word marks) 
SDHW (core contents ~ disk-record contents -

word marks) 

Function. This instruction compares a specified search 
argument in core storage (factDr B) to the records 
within a specified group of sectors in disk storage 
(factor A). 

The A-address units position cDntrols the opera­
tion. A 7 in the units position specifies a scan opera­
tiDn that stDps when the search argument in core 
stDrage is either less than (B < A), or equal to 
(B = A), a record in the specified section of disk stor­
age. An 8 specifies a scan operation that stops when 
the search argument in CDre storage is equal to 
(B = A), a record in the specified section of disk 
storage. A 9 specifies a scan operation that stops 
when the search argum.enit in core storage is either 
higher than (B > A), Dr equal to (B = A), a record 
in the specified sectiDn of disk stDrage. (The opera­
tion also stops when the end Df the cylinder is 
reached, or when the sector count reaches zerD.) 

The B-address of the instruction specifies the 
high-Drder core··storage pDsition Df the disk-control 
field that specifies the starting address in disk stor­
age. The record area associated with the disk-control 

Starting Address Control Field 

Core Storage *01 2 3 1 0 2 0 $ $ $ A 4 5 7 9 8 * 
- ---------

B-address j Search Argument 

Figure 1-82. Record in Core Storage for Scan Operation 

field contains the search argument. The search argu­
ment must be placed in the same positions of the 
core-storage record as it appears in the disk-storage 
recO'rd. Skip codes ($) are used in those positions of 
the core storage read-in that are nO't a part of the 
search argument (Figure 1-82). The search argu­
ment can be variable in length, but must be no 
longer than 99 characters. The last character of a 
sector (100th) cannO't be included as part of the 
search argument. The units positions of the search 
argument should be foUO'wed by a group-mark with 
a wDrd-mark that signals the end Df the search argu­
ment. 

Scanning begins at the disk record specified by 
the B-address and ends 

1. when the specified comparison is found. The 
sector-count field may, or may not, be all zerO's at 
this time. 

2. when the operation reaches the end of a cylinder. 
The sector-count field may, or may not, be all zeros 
at this time. 

3. when the sector-count field is reduced to all zeros. 

Word Marks. A group-mark with a word-mark must be 
set one position to the right O'f the last character of 
the search argument. 

Timing. T = .006 (LI + 1) + 2Ns + disk rotation. 400 
ms is the maximum time fDr scanning one 1311 cylin­
der (200 sectors); 1,332 ms is the maximum time for 
scanning one 1301 cylinder (800 sectors). 

Note. The result of the scan is determined by testing the high, 
low, or equal compare indicators with the BRANCH IF INDI­

CATOR ON instruction. 
The scan operation can be performed only on disk records 

written in sector format. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. 
NSl B +6 

B-Add. Reg. 
B + 11 +LF 

Example. Scan disk storage for an equal compare be­
ginning at sector-address 012510 and continue scan-
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ning until the record with part number A24537 is 
found. The disk-control £eld is located in the high­
order positions of the area of core storage labeled 
SCANAR (966-974), Figure 1-83. 

SPS 

Autocoder 

Assembled Instruction: ~ %FS 966 W 

Figure 1-83. Scan Disk Equal 

Seek-Overlap Adapter (1460) 
This feature is required when the seek-overlap feature 
is installed on the IBM 1311 Disk Storage Drives at­
tached to a 1460 system. This feature provides some of 
the circuitry necessary for proper operation of the 
seek-overlap feature. 

Selective-Tape-Listing Control (1401, 1460) 
This feature is required when the selective-tape-list­
ing special feature is installed on the IBM 1403 Printer, 
Model 1, 2, or 3, and it provides the controlling cir­
cuitry necessary for proper operation of the selective­
tape-listing feature. 

Sense Switches (1401) 
Six sense switches make it possible to control the stored 
program from the 1401 console (Figure 1-84). The 
BRANCH IF INDICATOR ON instruction expands to allow 
the program to test each switch. 

Figure 1-84. Sense Switches 
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For example, a sense switch is turned ON if printing 
only is required for a given job. If the switch is OFF, 

the data is to be printed and punched. 
The program can be written to interrogate the set­

ting of this sense switch, to determine whether the 
data is to be printed and punched or just printed. The 
setting of a sense switch should not be changed while 
the system is operating. 

Branch if Indicator On 

Instruction Format. 

Mnemonic Op Code 
SPS B B 
A BIN + d-character 

I-address 
xxx 

d-character 
x 

Function. This instruction tests the position of the tog­
gle switch speci£ed by the d-character. If the switch 
is in the ON position, the next instruction is taken 
from the I-address. If it is OFF, the program con­
tinues with the next sequential instruction. 

d-character 
B 
C 
D 
E 
F 
G 

Branch to the I-address if: 
Sense switch B is on 
Sense switch C is on 
Sense switch D is on 
Sense switch E is on 
Sense switch F is on 
Sense switch G is on 

"Vord Marks. Word marks are not affected. 

Timing. 
No branch: 

T = N (LI + 1) ms. 

Branch (without indexing): 

T = N (LI + 1) ms. 

Branch (with indexing): 

T = N (LI + 2) ms. 

Note. Sense switch A (last card switch) is standard in all sys­
tems equipped with an IBM 1402 Card Read-Punch. When 
the last card passes the second reading brushes, and switch 
A is in the ON position, the last-card indicator is turned ON 

and a B xxx A instruction causes a branch to the I-address. 
It is tU""rned OFF; on a run-in; if the switch is physically 
turned OFF; or if the start reset key is pressed. 

Address Registers After Operation. 

No Branch 
Branch (without 

indexing) 
Branch (with 

indexing) 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
NSI BI dbb 

NSI 

NSI 

BI 

BI 

Blank 

NSI 



Example. Branch to the subroutine labeled CLWARE 
(beginning at 0585) if sense switch G is ON (Figure 
1-85 ). 

Autocoder 

~~~.eL~_~_tl~~!~.~a-~_~ __ ~~~=-__ ~on~~ __ N_D~ t==:I: 118, r.J. J44WA2Ri~ G. 10 " 40 41 DO 

Assembled Instrudion:! 585. G 

Figure 1-85. Branch if Indicator (Sense Switch G) On 

Serial Input/Output Adapter (1401, 1460) 
This speeialfeature is required to attach these compo­
nents to the 1401 and 1460 systems: 

1009 Data Transmission Unit 
1011 Paper Tape Reader 
1012 Tape Punch 
1412/1419 Magnetic Character Reader 
1418 Optical Character Reader 
1428 Alphameric Optical Reader 
7710 Data Communication Unit (1401 only) 
Direct Data Channel 
7040/7044 System (1401 only) 

One adapter can be used for any of these attachments, 
but only one attachment can be connected at a time. 

Space Suppression (140 1 ; 
Standard on 1460) 
This feature provides program control for space sup­
pression on the printer attached to the system. The 
character S is used as a d-modifier character with any 
WRITE instruction (operation codes 2, 3, 6, 7). The S 
prevents the automatic spacing o~r;:ti~n -after the 
next print operation. The next line printed appears on 
the same line as the line printed by the SPACE SUPPRESS 

instruction-2 S. 

Tape Intermix (1401, 1460) 

This special feature makes it possible to have 729 II, 

IV, V, VI and 7330 magnetic tape units in any combina­
tion, connected to the same 1401 and/or 1460 system 
at one time. Thus, the tape units best suited for the 
job to be done can be used. Some jobs may require a 
pair of high-speed tape units (729 IV'S) while the re­
mainder of the operation can be performed on a slower 
unit (7330). 

Now, any combination of tape units can be provided 
to best suit the need of the application, thereby greatly 
increasing the flexibility of the IBM 1401 and 1460 Data 
Processing Systems to meet the requirements of any 
application. 

Track Record (1460) 
The track-record special feature provides for reading 
or writing an entire disk track with or .without the 
track address. For IBM 1311, a single, 6-digit address 
is used, followed by 2,980 characters (2,543 for IBM 

1301) in the move mode and 2,682 characters (2,261 
for IBM 1301) in the load mode. Track records can be 
used for storing programs, tables, blocked records,. and 
other data requiring a single large storage block. 

When this feature is installed on the system, it pro ... 
vides the track-record function to all the attached 
1301 and 1311 drives. 

Read Disk-Track Record 

Instruction Format. 

Mnemonic Op Code A-address B-address d-character 
SPS MU M or L %F2 xxx R 

LU (word m~ks) 
A RDTR 

RDTRW (word marks) 

Function. This instruction causes data to be read from 
a disk track into core storage. The digit 2 in the 
A-address (%F2) specifies that a track-record opera­
tion is to be performed. From the 1311 disk track 
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2,980 characters (2,543 for 1301) are read in move 
mode or 2,682 characters (2,261 for 1301) in load 
mode. The additional characters read are accounted 
for by using the normal gap between disk sectors 
and the sector-address positions. Reading from the 
disk is stopped by a group-mark with a word-mark 
in core storage. 

Reading from the track begins following the ad­
dress specified by the core-sector address. This ad­
dress is located at the beginning of the track, directly 
after the index pulse. 

The core-sector address field in core storage is not 
modified, but the sector-count field in core storage is 
reduced by one as the track is read. The sector-count 
field must be set at 001 before the operation begins, 
so that reducing it by one can signal an end-of­
operation (000 in sector-count field). 

The B-address specifies the high-order position in 
core storage of the disk-control field, and the area in 
storage reserved for data read from the disk track. 

The R in the d-character position signifies that 
this is a read operation. 

Word Marks. A group-mark with a word-mark must be 
one position to the right of the last position reserved 
in core storage for the track record. If a group-mark 
with a word-mark is detected before reading of the 
track is completed, the wrong -length record and 
any-disk condition indicators turn Dn and reading 
stops. FDr the 1311, the position of the group-mark 
with a word-mark is determined by adding 2,991 
(2,554 for IBM 1301) to the B-address. 

1311 Timing. T = .006 (LI + 1) + 40 ms + disk rota­
tion. 4 

~ 42 ms is maximum time for disk rotation. 
22 ms is average time for disk rotation. 

2 ms is minimum time for disk rotation. 

1301 Timing. T = .006 (LI + 1) + 33.3 ms + disk rota­
tation. 4 

~ 35 ms is maximum time for disk rotation. 
18.3 ms is average time for disk rotation. 

1.7 ms is minimum time for disk rotation. 

Note. Track-record read operations can be performed only on 
a track written with a TRACK RECORD instruction. 

Before reading starts, an automatic check is made of the 
record address in storage with the record address on the disk. 
If the addresses are not the same, the unequal-address com­
pare and any-disk condition indicators are turned on, and the 
data in storage cannot be read from the disk. 

Address Registers After Operation. 

(1311) (1301) 
I-Add. Reg. A-Add. Reg. B-Add. Reg. B-Add. Reg. 

NSI B + 6 B + 11 + 2980 B + 11 + 2543 
or or 

B + 11 + 2682 B + 11 + 2261 
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Example. Read disk track 012540 in core storage begin­
ning at location 976 (area is labeled TRSEC1). The 
high-order position of the disk address is in the first 
ten positions of the label (966-975), Figure 1-86. 

SPS 

Autocoder 

Assembled Instruction: M. %F2 966 R 

Figure 1-86. Read Disk Track Record 

Read Disk-Track Record with Address 

This instruction is the same as READ DISK-TRACK RECORD 

with these exceptions: 

Instruction Format. 

Mnemonic Op Code A-address B-address d-character 
SPS MU M orL %F@ xxx R 

L U ( word marl<:s) 
A RDTA 

RDTA W (word marks) 

Function. The @ in the A-address (%F@) specifies 
that the address of the track record in disk storage 
is also read into core storage with the data on the 
disk track. 

When a disk-track record operation is initiated, an 
automatic check is made of the record address in 
storage with the record address Dn the disk. If the 
addresses are equal, reading begins immediately fol­
lowing the index pulse on the disk track. (The index 
pulse signals the system that the beginning of a 
track is about to come under the access assembly.) 
The track-record address in the high-order positiDn 
of the disk data field in core storage is written in the 
first sector-address position after the index pulse. 

Address Registers After Ope1'ation. 

(1311) (1301) 
I-Add. Reg. A-Add. Reg. B-Add. Reg. B-Add. Reg. 

NSI B + 9 B + 11 + 2986 B + 11 + 2549 
or or 

B + 11 + 2988 B + 11 + 2267 

Example. Read the address and data from disk track 
012540 into core storage beginning at location 476 



(area is labeled TRECAD). The high-order position 
of the d.isk-control field is in the first ten positions of 
the label (466-475), Figure 1-87. 

s~.s 

Autocoder 

Assembled Instruction: M. %F@ .466 R 

Figure 1-87. Read Disk Track Record with Address 

Write Disk-Track Record 

Instruction Format. 

Mnemonic Op Code A-address B-address d-character 
SPS MU M or L %F2 xxx W 

L U (word marks) 
A WDTR 

WDTRW (word marks) 

Function. This instruction causes data from core stor­
age to be written on a disk track. The digit 2 in the 
A-address (%F2) specifies that a track-record opera­
tion is to be performed. From core storage an entire 
1311 disk track of 2,980 characters (2,543 for IS01) is 
written in move mode or 2,682 characters (2,261 for 
1301) in load mode. The additional characters are 
accounted for by writing in what is normally the 
gap between disk sectors and the sector address 
positions. Writing of a disk track is stopped by 
sensing a group-mark with a word-mark in core 
storage and the end of track. 

Writing begins at the track address specified by 
the core-sector address field. This address is located 
at the beginning of the track, directly after the index 
pulse. 

The core-sector address :/field in storage is not mod­
ified, but the sedor-count field in core storage is re­
duced by one as the track is written. Set the sector­
count field to 001 before the operation begins so that 
reducing it by one can signal an end-of-operation 
(000 in sector-count field). 

The B-address specifies the high-order position in 
core storage of the disk -control field, and the area in 
storage where the data to be written on the disk 
track is stored. 

The W in the d-character position signifies that 
this is a write operation. 

Word Marks. A group-mark with a word-mark must be 
one position to the right of the last character of the 
data in core storage. The writing of data stops when 
the end of track is reached on the disk and a group­
mark with a word-mark is sensed in core storage. If 
the group-mark with a word-mark is sensed before 
the end of track, the remainder of the disk track is 
filled with data from core storage, and the wrong 
length record and any-disk condition indicators are 
turned ON. For the 1311, position or the group-mark 
with a word-mark is determined by adding 2,991 
(2,554 for IS01) to the B-address. 

1811 Timing. T = .006 (LI + 1) + 40 ms + disk rota­
tion.~ 

1;142 ms is maximum time for disk rotation. 
22 ms is average time for disk rotation. 

2 ms is minimum time for disk rotation. 

1801 Timing. T = .006 (LI + 1) + S3.S ms + disk 1'0-
tation.~ 

1;135 ms is maximum time for disk rotation. 
18.3 ms is average time for disk rotation. 

1.7 ms is minimum time for disk rotation. 

Note. Before writing starts, an automatic check is made of the 
core-sector address in storage with the record address on 
the disk. If the addresses are not the same, the unequal­
address compare and any-disk condition indicators are turned 
ON, and the data in storage cannot be written on the disk. 

A WRITE DISK CHECK instruction must be performed fol­
lowing a write operation unless an error occurred during the 
write operation. No other disk-storage operation can be per­
formed until the check of data written on the disk is ac­
complished. 

If the data in core storage contains characters with word 
marks and the write operation is performed in the move 
mode, only the CBA 8421 portion of the character is written 
on the disk (the word mark is ignored). 

Disk tracks adjacent to, but not above or below, a disk 
track written with the WRITE DISK-TRACK RECORD instruction 
must be either unused or set up as a track record. If the 
adjacent tracks are written using WRITE DISK SECTOR or WRITE 

DISK SECTOR WITH ADDRESSES instructions, interference occurs 
to the track-record data stored in what is normally the gap 
between sectors. 

Address Registers After Operation. 

(1311) (1301) 
I-Add. Reg. A-Add. Reg. B-Add. Reg. B-Add. Reg. 

NSI B + 6 B + 11 + 2980 B + 11 + 2543 
or or 

B + 11 + 2682 B + 11 + 2261 

Example. Write a disk-track record from the data in 
the core-storage area labeled TRSECI (the first posi­
tion of data is at 976). The high-order position of the 
disk address is in the first ten positions of the label 
( 966-975 ), Figure 1-88. 
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SPS 

Autocoder 

Label ~rati~ 151 I 5 

OPERAND 

so~~~:o~.~~:~~~.~~ . : 
Assembled Instruction: M. %F2 966 W 

Figure 1-88. Write Disk Track Record 

Write Disk-Track Record with Address 

This instruction is the same as WRITE DISK-TRACK REC­

ORD with these exceptions: 

Instruction Format. 

Mnemonic Op Code A-address B-address d-character 
SPS MU M or L %F@ 

L U (waITT marks) 
xxx W 

A WDTA 
WDTA W (word marks) 

Function. The @ in the A-address (%F@) specifies 
that the address of the track record in core storage 
is also written on the disk. 

When a disk track-record operation is initiated, an 
automatic check is made of the record address in 
storage with the record address on the disk. If the 
addresses are equal, writing begins immediately fol­
lowing the index pulse on the disk track. (The index 
pulse signals the system that the beginning of a 
track is about to come under the access assembly.) 
The track-record address in the high-order position 
of the disk data field in core storage is written in the 
first sector-address position after the index pulse. 

Word Marks. A group-mark with a word-mark must be 
one position to the right of the last character of data 
in core storage. The writing of data stops when the 
end of track is reached on the disk and a group-mark 
with a word-mark is sensed in core storage. If the 
group-mark with a word-mark is sensed before the 
end-of-track, the remainder of the disk track is 
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filled with valid blanks (C-bit), and the wrong-length 
record, and any-disk condition indicators are turned 
on. Processing is interlocked until the end of the 
sector. For the 1311, the position of the group-mark 
with a word-mark is determined by adding 2,997 
(2,560 for 1301) to the B-address. 

N ate. Before writing starts, an automatic check is made of the 
core-sector address in storage with one of the sector addresses 
on the pack. If the address is not found the unequal-address 
compare and any-disk condition indicators are turned on, and 
the data in storage cannot be written on the disk. 

A WRITE DISK CHECK instruction must be performed fol­
lowing a write operation. No other disk-storage operation can 
be performed until the check of data written on the disk is 
accomplished. 

If the data in core storage contains characters with word 
marks and the write operation is performed in the move mode, 
only the CBA 8421 portion of the character is written on 
the disk (the word mark is ignored). 

Disk tracks adjacent to, but not above or below, a disk 
track written with the WRITE DISK TRACK RECORD or WRITE 

DISK TRACK RECORD WITH ADDRESS instructions must be either 
unused or set up as a track record. If the adjacent tracks are 
written using WRITE DISK SECTOR or WRITE DISK SECTOR WITH 

ADDRESSES instructions, interference occurs to the track-record 
data stored in what is normally the gap between sectors. 

The write-address key on disk-storage-drive zero must be 
ON to perform this operation. 

Address Registers After Operation. 

(1311) (1301) 
I-Add. Reg. A-Add. Reg. B-Add. Reg. B-Add. Reg. 

NSI B+9 B + 11 + 2986 B + 11 + 2549 
or or 

B + 11 + 2688 B + 11 + 2267 

Example. Write a disk-track record with its new ad­
dress from the data in the core-storage area labeled 
TRECAD (the first position of the address is at 476). 
The high-order position of the disk-control field is in 
the first ten positions of the label (466-475), Fig­
ure 1-89. 

SPS 

Autocoder 

Assembled Instruction: M. %F@ 466 W 

Figure 1-89. Write Disk Track Record with Address 



Translate (1460) 

This special feature provides the data processing sys­
tem with the capability of fast, flexible translation of 
codes to and from the code of the system. 

The feature uses stored-program instructions to in­
itiate the code translation and subsequent record 
movement. (IOCS for this feature is described in the 
SRL publication IOCS for the 1440/1448: Specifica­
tions, Form C24-3024.) One translate instruction trans­
lates a complete record, moving left to right as it re­
places each record character with a character from a 

, translate table in core storage until a group-mark with 
a word-mark is detected in the field being translated. 

Each code translation requires a table in storage 
beginning at an even-hundreds address for TRANSLATE­

WITH-WORD-MARKS and at any hundreds address for 
TRANSLATE-WITHOUT-WORD-MARKS. The number of vari­
ous code translations that can be handled at one time 
in a system is limited only by the core storage avail­
able for tables. 

The LOAD RECORD instruction (included in the trans­
late feature) moves characters and word marks from 

Baudot Enters 1440 or Generates Translate- Baudot 
Character 1460 Storage as Table Address Character 

T 2 X02 Z 
5 (FIGS-T) C21 X03 "(FIGS-Z) 
CR 4 X04 D 
CR (FIGS) C41 X05 $(FIGS-D) 
0 C42 X06 B 
9 (FIGS-O) 421 X07 ?(FIGS-B) 
SPACE 8 X10 S 
FIGS-SPACE C81 Xll Bell (FIGS-S) 
H C82 X12 Y 
'(FIGS-H) 821 X13 6(FIGS-Y) 
N C84 XI4 F 
,(FIGS-N) 841 XI5 !(FIGS-F) 
M 842 XI6 X 
.(FIGS-M) C842l X17 /(FIGS-X) 
LF A X20 A 
FIGS-LF CAl X21 -(FIGS-A) 
L CA2 xn W 
)(FIGS-Lj A2l X23 2(FIGS-W) 
R CA4 X24 J 
4 (FIGS-R) A4l X25 '(FIGS-J) 
G A42 X26 FIGS 
&(FIGS-G) CA42l X27 
I CA8 X30 U 
8 (FIGS-I) A8I X31 7(FIGS-U) 
P A82 X32 Q 
o (FIGS-P) CA821 X33 1(FIGS-Q) 
C A84 X34 K 
:(FIGS-C) CA841 X35 ( (FIGS-K) 
V CA842 X36 LTRS 
;(FIGS-V) A8421 X37 
E B X40 BLANK 
3(FIGS-E) CBI X41 FIGS-BLANK 

(Note: X in table address represents any hundreds-position digit.) 

Figure 1-90. Baudot Code to Translate-Table Address 

an A-field to a B-field, moving left to right up to and 
including an A-field group-mark with a word-mark. 
Original B-field word marks are cleared. 

Translate with Word Marks 

Op Code 
T 

A-address 
xxx 

B-address 
xOO 

d-character 

> 

The TRANSLATE-WITH-WORD-MARKS instruction con­
sists of I (C-A-2-1-WM) for the operation code, a 3-
character A -address representing the initial address 
of the record to be translated, a 3-character B-address 
representing the initial address of the translate table, 
and a d-character with a bit configuration of 8-4-2. 

The record to be translated must end with a group­
mark with a word-mark. The initial address of the 
translate table is restricted to any available even­
hundreds address such as 200, 400, 600, 800, or 1000. 
Two table sizes can be accommodated: a 78-character 
table provides as many as 64 usable positions, and a 
156-character table provides as many as 128 usable po­
sitions. (Figures 1-90 and 1-91 show that the digits 8 

Enters 1440 or Generates Translote-
1460 Storage as Table Address 

CB2 X42 
B21 X43 
CB4 X44 
B41 X45 
B42 X46 
CB421 X47 
CB8 X50 
B81 X51 
B82 X52 
CB821 X53 
B84 X54 
CB84I X55 
CB842 X56 
CBA42l X57 
CBA X60 
BAl X61 
BA2 X62 
CBA2l X63 
BA4 X64 
CBA41 X65 --
Deleted From Input 
by Adapter --
BA8 X70 
BA8l X71 
CBA82 xn 
BA821 X73 
CBA84 X74 
BA841 X75 
Deleted From Input 
by Adapter --
C XOO 
1 XOI 
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and 9 are not used in the units or hundreds position of 
any generated address of the translate table.) The 
156-character table consists of the 78-character table, 
beginning at an even-hundreds address (for example 
200-277), combined with another 78-character table, 
beginning at the next sequential hundreds address 
( 300-377). 

Characters and word marks from the translate table 
(initial address specified by B-address) replace the 
characters and word marks in the record being trans­
lated, beginning at the address spedfied by the A­
address of the translate instruction. 

The TRANSLATE-WITH-WORD-MARKS instruction inter­
prets word marks in the A-address field as DATA or 
SHIFT bits, and the word marks actually take part in 
the translate function. 

The translate instructions are interruptible. 
The B-field address (initial translate-table address) 

cannot be indexed. 

Translate Without Word Marks 

Op Code 
T 

A-address 
xxx 

B-address 
xOO 

The TRANSLATE-WITHOUT-WORD-MARKS instruction 
format is the same as the TRANSLATE-WITH-WORD-MARKS 
instruction, but without a d-character. It functions the 
same, with these exceptions: 

1. One table size can be accommodated: the 78-char­
acter table, which provides as many as 64 usable 
positions. 

2. A-field word marks do not take part in the actual 
translation, and are not altered by the translation. 

General Description of Translate 
The program assigns locations and contents in the 
translate tables depending on the desired translation. 
Each position of the translate table contains the BCD 
character to which a particular character is to be trans­
lated. For each character to be translated, the translate 
feature automatically selects the appropriate position 
of the translate table. The contents of that position 
replaces the character in the A-field. The contents of 
the translate table are undisturbed. 

The translate-table characters must contain odd 
parity. The input/output device, channel or adapter 
(for example, the IBM 1448 Transmission Control Unit) 
performs any necessary parity conv.ersion for input and 
output. The tables also must contain required SHIFT 
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1440 or 1460 Generates Translate- 1440 or 1460 Generates Translate-
BCD Character Table Address BCD Character Table Address 

BLANK XOO - X40 
1 X01 J X4l 
2 X02 K X42 
3 X03 L X43 
4 X04 M X44 
5 X05 N X45 
6 X06 0 X46 
7 X07 P X47 
8 X10 Q X50 
9 Xll R X51 
0 X12 I X52 
/I X13 $ X53 
@ X14 * X54 

X15 ) X55 
> X16 ; X56 
'Ii X17 .6- X57 
(15) X20 & X60 
/ X2l A X61 
S X22 B X62 
T X23 C X63 
U X24 D X64 
V X25 E X65 
W X26 F X66 
X X27 G X67 
Y X30 H X70 
Z X31 I X71 
t X32 ? xn 
, X33 X73 
% X34 tI X74 
= X35 ( X75 
I 

X36 < X76 
(ttr> X37 * xn 

Note: Word marks with the BCD characten will generate the same 
sequence of addresses at (X+1)OO, (X+l)Ol, etc. 

Figure 1-91. BCD Character Generates Translate-Table 
Address 

bits or shifted codes. The adapter detects SHIFT-bit 
transitions, generates the required SHIFT character, and 
removes the SHIFT bit. 

Figure 1-90 is an example of how a code (Baudot 
telegraph code in this case) enters the system and the 
addresses that are generated (assuming Baudot 1-2-3-
4-5 bits respectively, are equal to BCD bits B-A-8-4-2 
with the I-bit designating figures shift). 

Figure 1-91 shows the BCD character and the table 
address generated. 

Translation of each character is accomplished in a 
3-cycle sequence (first A-cycle, B-cycle, and second 
A-cycle). Refer to Figure 1-92 while reading the se­
quence described here. Here again Baudot code is 
used as an example. 

Although the examples show the function of the 
translate with incoming data, it functions the same 
way for outgoing data using another translate table. 

Fi rst A-Cycle 

The first A-cycle generates the appropriate translate­
table address specified by the character to be trans­
lated. 



900 90 'I 902 903 B-REG. 

2 
4 
A 

![ill1Md 1 0 } 1. Transfer to units position of storage address register as 1-2-4. 

WM 4 ~M WM 
2 1 2. Generate parity. 
4 

L-.r-..--L--
1 

I--

3. If all zeros, generate 8-2-C to storage address register 
units position. , , , , , 

Held 
cord to be translated} 8 0 } 1. Transfer to ~ position of storage address register as 1-2-4. 

A 1 

----------~ 
2. Generate parity. 

\ 
B , 0 
~ 

3. If all zeros, generate 8-2-C to main address register units 
position. , , 

\ 
\ 
\ 

C 0 
WMro } 

If the instruction is translate-with-word-marks, WM is trans­
ferred as a 1-bit combined with even bits of B-address register 
to storage add ress reg is te r • 

I-

, 
Storage Address Register at beginning of cycle. 19 10 10J 

~~===S=to=ra=g=e=A=dd=r=eS=S=Re=g=i5=te=r=a=t=en=d=O=f=C=yc=l=e=.========================================~~ 

A-Address Register 
(Remains the same before 
and at ~he end of first 
A-cycl!,) 

B-Address Register 
(Initial Table Address) 

(T ranslcJte Instruction) I 900 600 > 

r ..... I·WJ. Fint A--cycle of Translate Sequence 

The translate insbuction acts upon all the characters 
of the A -Held. Figure 1-92 shows how the instruction 
T 900 600 (as an example) translates one character. In 
this case the first character of the A-field is used as the 
example. The co:q.tents of position 900 has a bit con­
figuration of 2-4-A (Baudot-code G). 

The first A -cycle moves this first character in the 
A-field to the B-register. From the B-register, the 
operation moves the 1-2-4 bits of this character (with 
proper parity) to the units position of the storage­
address register together with the A-B bits from the 
units position of the B-addres:s register. A-B bits in the 
units position of the generated address designate core­
storage blocks over 3999. In Figure 1-92 the 2-4 bits 
produce a 6 in the units position of the storage-address 
register. If the 1-2-4- bits are all blanks (no-bits), the 
operation generates an 8-2-C bit 'configuration (zero) 
into the units position of the storage-address register. 

The first A-cycle also moves the 8-A-B bits (inter­
preted as 1-2-4 bits) of the same character ( with 
proper parity) to the tens position of the storage­
address register. In Figure 1-92 the A-bit, which be­
comes a 2-bit, produces a 2 in the tens position of the 
storage-address register. Again, if the 8-A-B bits are 
all blanks, the operation generates an 8-2-C bit con­
figuration (zero) into the tens position of the storage­
address register. 

If the jinstruction is a TRANSLATE-WITH-WORD-MARKS, 

a word-mark bit in the B-register is interpreted as a 1-
bit and is combined with the bits already selected for 

transfer to the hundreds position of the storage­
address register. This adds 1 to the hundreds position 
of the storage-address register and thus generates an 
address from the second half of a 156-character table. 
If the table's base address' was 600 (as in Figure 1-92) 
the generated address would be 726. Because in the 
example the B-register has no word mark, the gener­
ated address is 626. 

A TRANSLATE-WITHOUT-WORD-MARKS instruction 
blocks a word mark in the B-register so it takes no part 
in the generation of the address. 

B-Cycle 

The B-cycle of the operation reads a character or char­
acter with word mark out of a specified translate-table 
address in storage into the A-register. It uses the ad­
dress generated in the first A-cycle. The translate table 
is unaltered. 

Second A-Cycle 

The second A-cycle of the operation again reads out 
the character being translated and replaces it in core 
storage with the contents of the A-register, which con­
tains the character read out of the translate table on 
the B-cycle. The original A-field character is de­
stroyed. 

A TRANSLATE-WITH WORD-MARKS instruction destroys 
original A-field word marks hut moves word marks 
from the translate table to the A-field. A TRANSLATE-
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WITHOUT-WORD-MARKS instruction regenerates original 
A-field word marks into the A-field and moves trans­
late-table word marks to the A-field. 

Figures 1-93 and 1-94 show how the translate instruc­
tion affects processor-storage areas. No particular 
codes are specified. 

Timing. The formula for the translate-operation exe­
cution time (T) for the 1460 is: 

T = .006 (LI + 2 + 3N) ms. 

N = The number of characters in A-field to be translated. 
LI = 7 for TRANSLATE-WITHOUT-WORD-MARKS 

8 for TRANSLATE-WITH-WORD-MARKS 

Example: N = TOO-character record 
T = 1.8 IDS 

900 901 902 903 904 905 906 907 908 909 910 
1 
2 
4 
8 
A 
B 
C 
WM 

0 
0 
1 
0 
0 
0 
0 
0 

1 0 
0 1 
1 1 
1 0 
1 0 
1 0 
1 1 
1 0 

1 0 0 0 1 0 
1 1 1 0 0 0 
0 1 0 1 0 1 
0 1 1 0 0 1 
0 1 1 0 0 1 
0 1 1 0 0 1 
0 0 0 1 0 0 
1 0 1 1 0 0 

Original A-field (record to be translated) 

1 1 
0 1 
0 1 
0 1 
0 1 
0 1 
1 0 
1 1 

1 

Load Record 

The translate feature includes a special move instruc­
tion that moves characters and associated word marks 
in a record from one storage area to another. 

Op Code 
p 

A-address 
xxx 

B-address 
xxx 

d-character 

> 
The LOAD RECORD instruction consists of P (B-4-2-1-

WM) for the operation code, a 3-characte; A-address 
representing the address of the record to be moved, a 
3-character B-address representing the address of the 
field to which the record is moved, and ad-character 
with a bit configuration of 8-4-2. 

The operation moves characters and word marks in 
the A-field to the B-field, moving from low-numbered 
to high-numbered storage position up to and including 
an A-field group-mark with a word-mark, which stops 
the operation. Original B-field word marks are cleared. 

900 90 1 902 903 904 905 906 907 908 909 910 

0 1 0 1 0 0 0 1 0 1 1 
2 0 0 1 1 1 1 0 0 0 0 1 
4 
8 
A 
B 
C 
WM 

1 1 
0 1 
0 1 
0 1 
0 1 
0 1 

1 0 1 
0 0 1 
0 0 1 
0 0 1 
1 0 0 
0 1 0 

0 1 0 1 0 1 
1 0 0 1 0 1 
1 0 0 1 0 1 
1 0 0 1 0 1 
0 1 0 0 1 0 
1 1 0 0 1 1 

Original A-field (record to be translated) (Note: Same bit 
configurations as example translate-with-word-marks.) 

600 601 602 603 604 605 606 607 608 674 675 676 677)TranSlate 

I I I I I I I I r><H I I I I ~~~e~77 600 60 1 602 603 604 605 606 607 608 672 673 674 675 676 677 

700 701 702 703 704 705 771 772 773 774 775 776 777 700-777 I I I I I I I I C><1< I I I I I I 
I I I I I I t~ I I I I I I I 

Translate table 600-677 (coded characters are assigned by the program) 
(Coded characters are assigned by the program) 

~ Represents an unused table address (X08, X09, X18, X19, etc.) 

900 901 902 903 904 905 906 907 908 909 910 

© © © © © © © © © © 
6 7 6 7 6 7 7 6 6 7 f 0 7 0 0 7 7 0 0 7 0 
4 5 6 3 6 2 4 1 4 1 WM 

Resultant A-field. © 604 means the contents of 604 (character and 
word mark). 

.I. 900 600 > 

Figure 1-93. Translate-with-Word-Marks 

I-56 

~ Represents an unused table address (X08, X09, X 18, X 19, X28, 
X29, etc.) 

900 901 902 903 904 905 906 907 908 909 910 

© © © © © © © ©. © © 
6 6 6 6 6 6 6 6 6 6 
0 7 0 0 7 7 0 0 7 0 $ 4 5 6 3 6 2 4 1 4 1 

WM WM WM WM WM WM 

Resultant A-field. © 604 means the contents of 604 (character and 
word mark) . 

! 900 600 

Figure 1-94. Translate Without Word-Maw 



Transmission Control-Unit 
Attachment (14601 

This feature is n~quired when the IBM 1448 Transmis­
sion Control UI1it is attached to an IBM 1460 Data 
Processing System, For detailed information on the 
1448, refer to the IBM 1448 Transmission Control Unit 
Form A24-3010, and IBM 1448 Transmission Control 
Unit with IBM 1460 Data Processing System, Form 
A24-3050, 

800 CP'I Feature (1401) 
This feature provides the facility to operate 729 v mag­
netic-tape unit at 800 cpi density with the 1401. The 
feature includes a tape-densities-option switch on 
the 1401 console, which is used to select one of the 
following pairs of densities: 200/556, 200/800, Dr 

556/800, The high or low density seleoted by the 
change-density switch on each tape unit operates in 
conjunction with the pair of densities selected by the 
tape-densities-option switch, 

This feature is standard on an IBM 1460 Data Proc­
essing System with an IBM 1461 Input/Output ContrDI, 
Model 2, and is effective for both the 729 v and 729 VI 

magnetic-tape units, 

IBM 1402 Special Feature 
Instructions and Timing 

Early Ccrrd Read (Model 1 Only; 
Standard on Model 3) 
The early-card-read feature for the IBM 1402 Card 
Read-Punch minimizes the decrease in card-reading 
speed caused by lengthy processing routines. In such 

CARD READING 

routines, the card-reading mechanism can engage 
sooner, thus reducing the time between the reading of 
cards. 

The card reader operates at a rated speed of 800 
cycles per minute (one cycle every 75 milliseconds). 
The card reading speed depends on the tiIiiing of the 
READ CARD instructions in the prDgram. To effect con­
tinuous card-reading at the rate of 800 cards per 
minute, a READ CARD instruction must be given within 
10 millisecDnds after the preceding card has been 
actually read into. core storage (labeled Processing 
Time in Figure 1-95), 

Normally, if prDcessing time exceeds 10 ms in a 
basic card-read cycle, the rated card-reading speed 
decreases, This occurs because of the mechanical struc­
ture of the card-read feed, There is only one time dur­
ing the read cycle when the feeding mechanism can 
be engaged, If a READ CARD instruction is given too late 
(processing time exceeds 10 IllS), a card-read cycle is 
skipped, thus reducing the input speed from 800 to 400 
cards per minute (Figure 1-96), Similarly, if the time 
required for processing exceeds 85 ms, two read cycles 
are skipped, and the input speed is reduced to 266 
cards per minute, 

The early-card-read feature provides two additional 
points (clutch points) where the feeding mechanism 
can engage, When processing time between cards ex­
ceeds 10 ms, the feed mechanism can engage 50 ms 
sooner than before, The time between card feeding is 
reduced to 100 ms rather than 150 ms, Instead of a 50 
percent reduotion in the rated speed (to 400 cpm), 
there is 'Only a reduction of 25 percent (to 600 cpm) as 
shown in Figure 1-97, 

Similarly, when processing time between cards ex­
ceeds 35 ms, the feed mechanism can engage 25 ms 
sooner than before, The time between card feeding is 
reduced to 125 ms rather than 150 ms, Instead of a 50 
percent reduction in the rated speed (to 400 cpm), 
there is only a reduction of 40 percent (to 480 cpm) as 
shown in Figure 1-98, 

Figure 1-99 is a chart showing the card feed cycle 
times and the resultant cards per minute 'Output. 

800 CARDS PER MINUTE (Assume that operation code "1" was given. during previous cycle) 

~ 21m. ~ Read S'a,' Time 
.. , ... 

The Read Start Time not available as Process Time 
unless the "Read Release" special feature is installed, 

Figure 1-91:), Card Read Cycle 

75ms --------------------------------------~~ 

44ms 
Card Reading Processing 

Time 
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Read Card 1 

75 ms 

Clutch Point 

RST READ PT 

21 ms 44 ms 10 
ms 

Figure 1-96. 400 CPM Operation 

No Card Feed 

75 ms 

Clutch Point 2 

Process time 

(10 ms + 75 ms) 

Read Card 2 

75 ms 

Clutch Point 3 Clutch Point 4 

RST READ PT 

21 ms 44 m~ 10 
ms 

- Clutch Latch -I 14--- Clutch Engagement 

- lOOms 

Clutch Points 

25 ms I 25 ms I 25 ms I 25 ms 

- RST --' Read I 
T 44 ms 10 ms I 

25 ms 
21 ms 

Process Time 

Figure 1-97. 600 CPM with Early Card Read 

Clutch Latch -I 
125 ms 

Clutch Points 

25 ms I 25 ms I 25 ms I 

- RST I Read I 
21 ms -r- 44 ms 10 ms I 

Figure 1-98. 480 CPM with Early Card Read 

I-58 

35 ms 

25 ms I 

25 ms -I-
Process Time 

60ms 

lOOms 

25 ms I 25 ms I 25 ms 

RST Read 

21 ms 44 ma 

14-- Clutch E ngagement 

-

25 ms 

RST 
25 ms 

21 ms 

-

I 25 ms 

I 25ms ___ 

10 ms I 
Process Time 

35 ms 



Card IFeed 
Cycle Cards 
Timing Per Minut,e 

75 ms 800 
100 ms 600 
125 ms 480 
150 ms 400 
175 ms 342 
200 ms 300 
225 ms 266 
250 ms 240 

Figure 1-99. Card Feed Timings 

Punch Feed Read (Models 1 and 3 Only) 
In some applications it is desirable to read information 
into the system, calculate, and punch the results in the 
same card from which the input data was read. By 
using the punch feed read feature, the card at the 
punch-feed-read station can be read while the card 
ahead of it is being punched. To permit this type of 
operation, a special set of BO reading brushes, called 
punch feed read, is added to the IBM 1402 Card Read­
Punch feed, one station ahead of the punch sitation 
(Figure 1-100). The R d-character specifies that the 
card is to be read from the punch side of the 1402. The 
normal read area (storage locations 001-0BO) receives 
the information from the punch feed read in the same 
manner as information is read from the read feed. A 
validity and a columnar hole-count check is made on 
each card column read from the punch-feed-read 
brushes. MLP card codes cannot be read by the punch­
feed-read brushes. 

The punching operation fo~ machines equipped with 
punch feed read is the same as in the basic 1401. Stor­
age positions 101-1BO are specified as the punch area, 
and a hole-count check is made the punch brushes. 

Punch •• 

The hole-count check O'f prepunched data is begun at 
the punch-read statiO'n and is completed at the punch­
check station after punching has occurred. 

NOTE: Punching in pre punched columns is acceptable, pro­
vided that the resultant character is valid and that the punches 
read at the punch-feed-read station are not repeated. For ex­
ample, an X can be punched in a card column that already 
contains a 2, but punching a K (X and 2 punches) at the 
punch station if either an X or a 2 was already in the card, 
results in a hole-count check. 

The d-character R activates the punch-feed-read 
brushes. It can be used with the operation codes PUNCH 

CARD (4), WRITE AND PUNCH (6), and START PUNCH 

FEED (9). If the cO'mbination instruction READ AND 

PUNCH (5), or WRITE READ AND PUNCH (7) is given, 
read and punch errO'rs occur. 

Read-Punch Feed 

Instruction Format. 

Mnemonic 
SPS P 
A RF 

Op Code 
4 

d-character 
R 

Function. When this instructiO'n is used, the punch 
feed operates and reads the card entering the read 
station on the punch side. It also causes the card 
at the punch station to' be punched. The R character 
modifier makes this instructiO'n effective. 

Word Marks. Word marks are nO't affected. 

Timing. T = N (LI + 1) ms + punch start time 
(37 ms) and punching time O'f 1B4 ms (Figure 
1-101). (Punch start time can be used for processing 
if the punch release special feature is installed.) 

N ate. An additional 3 ms is required in excess of the normal 
punch time of 181 ms when the punch feed-read-feature is 
used. Processing time available is 19 ms. 

~unCh :. PF':~ ~ Pun,h ~~:~ I :';~r 1 
Hopper Read Check Read b l - ---~- ~----_J~!:~~ur UUUU~~!::~~I ___ r_-

Normal R d 
Punch eo 

NP 4 8/2 NR 

Figure 1-100. Punch Feed Read Schematic 
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240 ms 

I:
~~~~~~~~~~~~~~~~~~~~ Punch Card operaHon~~~~~~~~~~~~~~~~~~~ 

37ms ,.. 184 ms--------___ -: ......... I ..... ,9m.-! 
Punch Start Tim~ Punching Processing 

Figure 1-10 1. Punch Timing (Read Punch Feed) 

Address Registers After Operation. 

I-Add. Reg. 
NSI 

A-Add. Reg. 
dbb 

B-Add. Reg. 
181 

Example. Read the card at the punch feed read sta­
tion and punch a card (Figure 1-102). 

Autocoder 

Assembled Instruction:.! R 

Figure 1-102. Read Punch Feed 

Read-Punch Feed and Branch 

Instruction Format. 

Mnemonic 
SPS P 
A RF 

Op Code 
4 

I-address 
xxx 

d-character 
R 

Function. This instruction causes the same function 
as READ-PUNCH FEED, except that an automatic branch 
to the I-address is effected. 

Word Marks. Word marks are not affected. 

. Timing. T = N (LI + 1) ms + punch start time 
(37 ms) and punching time of 184 ms. (Punch start 
time can be used for processing if the punch-release 
special feature is installed.) 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. 
NSI BI 

1-60 

B-Add. Reg. 
081 

Time 

Example. Read the card at the punch-feed-read sta­
tion, punch a card, and branch to STAR T6 (0598) 
for the next instruction (Figure 1-103). 

Autocoder 

~ Label 

. : 
Assembled Instruction:! 598 R 

Figure 1-103. Read-Punch Feed and Branch 

Read-Punch Feed and Write 

Instruction Format. 

Mnemonic 
SPS WP 
A WRF 

Op Code 
6 

OPERAND 
11 

d-character 
R 

~ 

Function. This instruction causes the printer to oper­
ate and print a line, and the punch unit to read a 
card, and also causes the card at the punch station 
to be punched. The d-character R specifies that the 
card at the punch feed station is to be read. The 
printer takes priority and operates first, but the 
signal to start the punch feed read is automatically 
given before the end of the print operation, so that 
actual card reading starts' soon after the print cycle 
is complete . 

Word Marks. Word marks are not affected. 

Timing. T = N (LI + 1) ms + the timing conditions 
for print and punch overlap (see Write and Punch 
Operation Timing Chart - Figure E-44). The print 
operation normally takes 84 ms. Punch start time is 
37 ms and the punch reading time is 184 ms. An 



additional 3 ms are added to the normal punching 
time of 181 iris. Normal processing time available 
is 19 ms. 

Note. If the print-storage special feature is installed in the sys-, 
tern, the automatic signal to start the punch-feed-read opera-, 
tion is given shortly after the transfer of data to the print: 
storage area. Thus, additional processing time can be gained. 
by using print storage. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. 
NSI dbb 

B-Add. Reg. 
081 

Example. Write a line, read a card at the punch-feed-, 
read station, and punch a card (Figure 1-104). 

Assembled Instruction:! R 

Figure 1-104. Read-Punch Feed and Write 

Read-Pulnch Feed, Write and IBranch 

Instruction Format. 

Mnemonic 
SPS "vvp 
A WRF 

Op Code 
6 

I-address 
xxx 

d-character 
R 

Function. Same as the READ-PUNCH FEED AND WRITE 

except that the program branches to the I-address 
for the next instructiO'n. 

Word Marks. WO'rd marks are not aHected. 

Timing. T = N (LI + 1) ms + the timing conditiO'ns' for 
print and punch overlap (see Write and Punch Oper­
ation Timing Chart - Figure E-44). The print opera­
tiO'n normally takes 84 ms. Punch start time is 37 
ms and the punch reading time is 184 ms. An addi­
tional 3 ms are added to' the normal punching time 
of 181 ms. NO'rmal processi.ng time available is 19 ms. 

Note. If the print-storage special feature is installed in the sys­
tem, the automatic signal to start the punch-feed-read opera­
tion is given shortly after the transfer of data to the print­
storage area. Thus, additional processing time can be gained 
by using print storage. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. 
NSI BI 

B-Add. Reg. 
081 

Example. Pri.nt a line, read and punch a card from the 
punch side of the IBM 1402, and branch to START6 
(0895) for the next instruction (Figure 1-105). 

Autocoder 

~ Labe' 
OPERAND 

~I. • ~ . : 
Assembled Instruction:! 895 R 

Figure 1-105. Read-Punch Feed Write and Branch 
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IBM 1403 Special Feature 

Selective-Tope-listing Feature 
The selective-tape-listing feature can be attached to 
any model of the IBM 1403 Printer so that output re­
suIts of data processed on a system can be printed on 
adding-machine style paper tapes. 

Operation 

An IBM 1403 Printer with the selective-tape-listing 
feature installed continues to operate at regular 1403 
speeds. Each tape is individually linespaced, one line 
at a time (no skipping or ejecting is possible). Tape is 
spaced by using modified 1403 CONTROL CARRIAGE Op 
code (f), when used with a d-character of A through 
H, which signals a single linespace for the correspond­
ing tape. (The space operation takes place after the 
next print operation.) The modifier characters and the 
tapes they control are: 
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A - Tape 1 

B - Tape 2 

C - Tape 3 

D - Tape 4 

E - Tape 5 

F - Tape 6 

G - Tape 7 

H - Tape 8 

When a double-width tape is used, two tape line­
space instructions are given, using the d-characters 
corresponding to the positions occupied by the double­
width tape. If additionallinespacing is wanted, a tape 
linespace instruction (CONTROL CARRIAGE) Op code and 
the specific d-character and a PRINT instruction (g) are 
given. The print operation is a dummy print operation, 
~nd the print area in core storage should be clear so 
that nothing is printed. The linespace operation occurs 
after the print operation. 

To equalize the ribbon wear, the customer can vary 
the location of the master tape. This can be done by 
using the same width tape in ano.ther location and 
altering the program (changing the d-character to. the 
character that corresponds to the new location). Tapes 
can be pulled up manually before tearing them. against 
the tear-bar portion of the tape-advancing mechanism 
(Figure 1-106). 

An end-of-tape conditio.n, sensed at the tape-spool 
tray, stops the printing operation and turns ON the 
1403 end-of-forms light. 

When programming selective-tape-listing, the pro­
gram should not select more than four tape-feeding 
solenoids simultaneously. 

Control (Feature Mode Switch) 

A feature-mode switch is provided on the 1403. This 
switch temporarily disconnects the standard carriage­
control circuits and activates the tape-feeding circuits 
when the tape-spool assembly tray is latched in the 
operating position. 



Figure 1-106. Selective Tape Listing Feature Mechanism 
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Buffer Feature for the IBM 1009 
Data Transmission Unit 

The IBM 1009 Data Transmission Unit, with the buffer 
feature installed, can be attached to an IBM 1401 or 
1460 Data Processing System. With this feature in­
stalled on the IBM 1009, data can be loaded and un­
loaded to and from the transmission line while the 
processor is free to perform any other function. 

The buffer feature provides a 400-character core­
storage buffer that is divided into four 100-character 
blocks. Blocks of 100 characters are loaded into buffer 
storage from the processor or unloaded from buffer 
storage into the processor by a single MOVE or LOAD 

instruction. After a block of 100 characters has been 
moved into the core-storage area of the processor 
(receive mode), testable latches can be interrogated 
by the program to determine whether more data is 
stored and available for transfer to the processor. After 
a block of 100 characters has been moved into the 1009 
buffer from the processor core storage (transmit mode), 
the program routine can interrogate the buffer to de­
termine whether it can accommodate another block of 
100 characters. 

If additional data is available in the 1009 buffer 
(receive mode), or additional space is available in the 
1009 buffer (transmit mode), the program can initiate 
another MOVE or LOAD instruction. The B-address of 
the MOVE or LOAD instruction should be increased by 
100 before the instruction is executed. This procedure 
is followed until a group-mark with a word-mark (end­
of-message) is detected in the processor core storage 
(transmit mode) or an end-of-message is detected in 
the 1009 buffer storage (receive mode). The processor 
program must determine the validity of the data re­
ceived by testing the appropriate latch. The data is 
processed if it is valid. If the data is invalid, it is auto­
matically retransmitted a maximum of two more times. 
A counter in the 1009 buffer keeps track of the number 
of transmissions made during an error routine; how­
ever, the retransmission of data is under the control of 
the program. 1£ the data is still invalid after three 
transmissions the transmission of data ceases, and an 
alarm sounds, indicating operator intervention is re­
quired. 

The buffer feature also provides the 1009 with the 
ability to answer automatically and establish a tele­
phone connection for transmission of data and to dis­
connect at the end of transmission without operator 
intervention. The direction of the transmission can be 
automatically controlled through appropriate program­
ming. 
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Maximum Processor Time Required for 
Movement of Data 

Blocks of 100 characters, with or without word marks, 
are transferred by each MOVE or LOAD instruction. The 
following formula can be used to calculate the time 
involved in moving a 100-character block of data to or 
from the buffer. 

Timing. T = 9N + IN + 1L + 99N or 109N + 1L 
(without indexing) ms. 

T = 9N + IN + 3N + 1L + 99N or 112N + 1L 
(with indexing) ms. 

L = Line speed in ms. 
N = .0115 (1401); .006 (1460) ms. 

IBM 1009 with Buffer (Instructions) 

Several processor instructions are expanded to provide 
program control for operations that involve the IBM 

1009 Data Transmission Unit with buffer feature 
installed. 

Initialize a Message Transmission (XMIT) 

Instruction Format. 

Mnemonic 
CU 

Op Code 
U 

A-address 
%D1 

d-character 
E 

Function. This instruction initiates a start-of-message 
signal if the 1009 is in a send-run condition (trans­
mit-receive switch is set to TRANSMIT). If the 1009 
is in a receive-run condition (transmit-receive switch 
set to RECEIVE) the instruction causes the processor 
to interlock and an alarm to sound, signaling that 
operator intervention is necessary. This instruction is 
also used when the transmit, receive, and automatic 
switch is set to the AUTOMATIC position( buffer fea­
ture installed) and a ~ E (SET DIRECTION TO TRANS­

MIT) instruction has been issued. 
The A-address specifies the 1009, and the d-char­

acter specifies the start transmission operation. 

Word Marks. Word marks are not affected. 

Timing . . T = N (LI + 1) ms. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. 
NSI %41 

B-Add. Reg. 
d41 



Initialize a Reply' ,From Receiver (RCV) 

Instruction Format. 

Mnemonic 
CU 

Op Code 
U 

A-address 
%Dl 

d-character 
D 

Function. The receiving 1009 signals the transmitting 
station that it is ready to receive and indicates the 
status of the previous message (see BRANCH IF INDI­

CATOR ON instruction). 

Word Marks. Word marks are not affected. 

Timing. T = N (LI + 1) ms. 

Note. The transmit-receive switch on the receiving 1009 should 
be set to RECEIVE. If it is set to TRANSMIT, the processor is 
interlocked and an alarm is sounded to signal the operator. 
This instmction is also used when the transmit, receive, and 
automatic switch is set to the AUTOMATIC position (buffer 
feature installed) and a ! D instmction has been issued. 

Address Registers After Operation. 

I-Add. Reg. 
NSI 

A-Add. Reg. 
%41 

B-Add. Reg. 
d41 

Move Character to the Transntitting 1009 

Instruction Format. 

Mnemonic Op Code 
MCW M 

A-address 
%Dl 

B-address d-character 
xxx W 

Function. The transmitting processor sends 100 charac­
ters to the 1009 buffer, sta:rting with the position in 
core storage specified by the B-address. The d-char­
acter, ~VV, specifies a transmit operation. 

Word Marks. Word marks are not affected. 

Timing. T = 109N + 1L (see Maximum Processor Time 
Required for Movement of 
Data) 

Timing. T = 112N + 1L (with indexing) 

Note. If a group-mark with a word-mark is sensed in processor 
core storage, an end-of-message transmit condition is recog­
nized. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
NSI %41 B + 100 or GM + 1 

Move Character from the Receiving 1009 

Instruction Format. 

Mnemonic 
MCW 

Op Code 
M 

A-address 
%Dl 

B-.address d-character 
xxx R 

Function. This instruction transfers 100 characters in 
the receiving 1009 buffer to the receiving processor 
core-storage location starting with the position 
specified by the B-address. The d-character specifies 
a receive operation. 

Word Marks. Word marks are not affected. 

Timing. T = 109N + 1L (see Maximum Processor Time 
Required for Movement of 
Data) 

Timing. T = 112N + 1L (with indexing) 

Note. When the 1009 recognizes the end-of-message condition, 
the receiving processor gets an end-of-message-receive signal 
and inserts a group mark in the core-storage location im­
mediately beyond the location containing the last character of 
the message. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
NSI %41 B + 100 or GM + 1 

Load Character to the Transmitting 1009 

Instruction Format. 

Mnemonic 
LCA 

Op Code 
L 

A-address 
%Dl 

B-address d-character 
xxx W 

Function. The transmitting processor sends 100 charac­
ters, starting with the location specified by the B­
address, to the transmitting 1009 buffer. The d-char­
acter, W, specifies a transmit operation. 

Word 'Allarks. If a word mark is associated with a char­
acter, it is placed with the character in 1009 buffer 
storage during one transfeT cycle. When the charac­
ter is placed on the transmission line, the word mark 
is converted to a word separator. Placing the charac­
ter and word separator on the transmission line takes 
two transmission cycles. 

Timing. T = 109N + 1L (see Maximum Processor Time 
Required for Movement of 
Data) 

Timing. T = 112N + 1L (with indexing) 
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Note. A group-mark with word-mark in processor core storage 
signals an end-of-message-transmit condition. 

Address Registers After Operation. 

I-Add. Reg. 
NSI 

A-Add. Reg. 
%41 

B-Add. Reg. 
B + 100 or GM + 1 

Load Character from the Receiving 1009 

Instruction Format. 

Mnemonic 
LeA 

Op Code 
L 

A-address B-address d-character 
%DI xxx R 

Function. This instruction transfers 100 characters in 
the receiving 1009 buffer to receiving processor core 
storage starting with the location specified by the 
B-address. The d-character, R, signals a receive op­
eration. 

Word Marks. If a word mark is associated with a char­
acter, it is received as a word separator followed by 
its associated data character, but converted to a 
word mark and placed with its associated character 
in the receiving 1009 buffer storage. This operation 
takes two transmission cycles. The character and as­
sociated word mark are then transferred to processor 
core storage during one transfer cycle. 

Timing. T = 109N + 1L (see Maximum Processor Time 
Required for Movement of 
Data) 

Timing. T = 112N + 1L (with indexing) 

Note. When the 1009 recognizes an end-of-message condition, 
the receiving processor interprets an end-of-message-receive 
signal and inserts a group mark in the core-storage location 
immediately beyond the location containing the last character 
of the message. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
NSI %41 B + 100 or GM + 1 

Branch If Indicator On 

Instruction Format. 

Mnemonic 
B 

Op Code 
B 

I-address d-character 
X xxx 

Function. This instruction tests the indicator specified 
by the d-character. If the indicator is ON, the pro­
gram branches to the I -address for the next instruc­
tion. If it is OFF, the program continues with the next 
sequential instruction. 
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d-character 
1 
2 
3 
4 
5 
6 
7 
8 

Indicators. 

Indicator 
1009 Ready 
Buffer Service 
Heply Good 
Heply Bad 
Receive Error 
Attention 1009 
Receive EOM 
Heceive EOF 

Station 
RCVor XMIT 
RCV or XMIT 
XMIT 
XMIT 
RCV 
RCV or XMIT 
RCV 
RCVor XMIT 

B xxx 1 - This indicator turns on when the 1009 is in a nm 
- condition. If the 1009 is not in a run condition, the pro­

gram should stop, or loop until the run condition is estab­
lished. 

B xxx 2 - This indicator, when on, indicates to the processor 
- that the 1009 is in a buffer-available condition when in 

either the transmit or receive mode. This indicator turns on 
the first time when 100 characters have been placed in the 
receive 1009 buffer or when a U%D 1 E instruction has been 
issued when in a transmit mode. 

B xxx 3 - This indicator turns on if the signal sent to the 
- transmitting station by the !l%D 1 D instruction specified 

that a good transmission occurred. The transmitting proc­
essor should test this indicator and branch to the routine 
for the next message, if it is on. If the indicator is not on, 
the program should advance to test the transmission-error 
indicator. 

B xxx 4 - The reply-bad indicator turns on if the signal sent 
- to the transmitting station by the U%D l D instruction 

specified that a transmission error occurred. The transmit­
ting processor should test this indicator and branch to an 
error subroutine if an error occurred. 

B xxx 5 - This indicator, when on, indicates to the processor 
- that the condition for acknowledgment that has been set in 

the 1009 is error-reply. This indicator turns en when the 
first error character is detecteu in a message and remains 
on until the next !l%D 1 D instruction is issued. 

B xxx 6 - This inuicator turns on when anyone of the fol­
- lowing indicators turns on: branch-2, branch-3, branch-4, 

branch-7, and branch-8. When the branch-6 indicator is 
on, the 1009 requires program attention. 

B xxx 7 - This indicator, when on, indicates to the processor 
- that the conditions for an acknowledgment have been set 

(reply-good or reply-bad) in the 1009. This indicator turns 
on when the processor receives an end-of-message signal 
from the 1009 and remains on until the next U%Dl D in-
struction is issued. -

B xxx 8 - This indicator, when on, indicates to the processor 
- that the 1009 has received an EOF (end-of-file) signal 

from the remote terminal. 

Word Marks. Word marks are not affected. 

Timing. T = N (LI + 1) ms. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
With. Indexing 

Branch BI BI NSI 
No Branch NSI BI dbl} 

Without Indexing cleared to 
Branch BI BI blanks 
No Branch NSI BI dbb 



Suppress 3-Second Alarm 

Instruction Format. 

Mnemonic 
SS 

Op Code 
K 

d-character 
A 

Function. This instruction prevents the 3-second alarm 
from sounding during a delay (such as tape rewind). 
Normal alarm functions will be restored when any 
subsequent instruction addresses the 1009. This in­
struction can be given when a delay in processing 
can be foreseen. 

Word Marks. Wm-d marks are not affected. 

Timing. T = N (LI + 1) ms. 

Address Registers After Operation. 

I-Add. Reg. 
NSI 

A-Add. Reg. 
dbb 

Set Direction to Receive 

Instruction Format. 

Mnemonic 
SS 

Op Code 
K 

B-Add. Reg. 
dbb 

d-character 
D 

Function. This instruction is incorporated in the proc­
essor receive program routine to set the line direc­
tion to RECEIVE. This instruction is effective only if 
the transmit, receive, and automatic switch is set to 
AUTOMATIC. 

Word Mark~" Word marks are not affected. 

Timing. T = N (LI + 1) ms. 

Address R:egisters After Operation. 

I-Add. Reg. A-Add. Reg. 
NSI dbb 

Set Directicm to Transmit 

Instruction Format. 

Mnemonic 
SS 

Op Code 
K 

B-Add., Reg. 
dbb 

a.-character 
E 

Function. This instruction is incorporated in the proc­
essor transmit program routine to set the line direc­
tion to TRANSMIT. This instruction is effective only if 
the transmit, receive, and automatic switch is set to 
AUTOMATIC. 

Word Marks. Word marks are not affected. 

Timing. T = N (LI + 1) ms. 

Address Registers After Operation. 

I-Add. Reg. 
NSI 

Send EOF (End-of-File) 

Instruction Format. 

Mnemonic 
SS 

A-Add. Reg. 
dbb 

Op Code 
K 

B-Add. Reg. 
dbb 

d-character 
F 

Function. This instruction is incorporated in the proo­
essor transmit or receive program routine to initiate 
sending an EOF (end-of-file) code signal to the 
remote 1009. 

Word Marks. Word marks are ,not affected. 

Timing. T = N (LI + 1) ms. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. 
NSI dbb 

Operate in Load Mode 

Instruction Format. 

Mnemonic 
SS 

Op Code 
K 

B-Add. Reg. 
dbb 

d-character 
L 

Function. This instruction is. placed ahead of the 
U %D 1 D instruction in the processor receive pro­
gram routine if the receiving 1009 is operating in the 
load mode. This instruction causes all word separa­
tors to be converted to word marks as they are re­
ceived at the receiving 1009 and before they are 
placed in the receiving 1009 buffer. The receive sta­
tion operates in a load mode until an end-of-message 
signal is received. 

Timing. T = N (LI + 1) ms. 

Address Registers After Operation. 

I-Add. Reg. 
NSI 

A-Add. Reg. 
dbb 

B-Add. Reg. 
dbb 
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