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Preface

This publication is a portion of the reference text for
the 18M 1401 and 1460 Data Processing Systems. The
full set of manuals provides a detailed explanation of
all the instructions used by the system to manipulate
data. Detailed explanations of the instructions used
with the required and available input/output units at-
tached to the system are also included. The reader
should be familiar with the IBM 1401 System Sum-
mary, Form A24-1401, or the IBM 1460 System Sum-
mary, Form A24-1496, and the various publications on
programming material, such as Symbolic Programming
System (SPS) and Autocoder.

The complete manual is divided functionally into
these sections:

System Operation Reference Manual (A24-3067)

Section A Introduction

Section B System Operations

Section C 18M 1406 Operations

Section D 1BM 1447 Operations

Section E 1BM 1402 and 1403 Operations
Section J Index of Instructions

Section K Consolidated Index

Major Revision, November 1964

This publication, Form A24-3068-1, is a major revision of
A24-3068-0, however it does not obsolete the previous publica-
tion, nor Technical Newsletter N24-0195 which it includes. The
added material covers the new input/output units:

18M 1026 Transmission Control Unit

1M 1231 Optical Mark Page Reader

M 1285 Optical Reader

18M 1445 Printer

18BM 7740 Communication Control System

1M 7770 Audio Response Unit, Model 1

Refer to the IBM 1401 and 1460 Bibliography, A24-1495, for
other publications.

Tape Input/Output Instructions (A24-3069)
Section F  Tape Input/Output Operations

Disk Input/Output Instructions (A24-3070)
Section G Disk Input/Output Operations

Miscellaneous Input/Output Instructions (A24-3068)

Section H Miscellaneous Input/Output Oper-
ations

Special Feature Instructions (A24-3071)
Section I Special Feature Operations

The sections are independent and do not have to be
used in the order in which they appear. A System
Reference Library can be compiled using those sec-
tions applicable to the user’s machine configuration.

This publication is intended for programmers and
systems personnel who have a general knowledge of
the 1M 1401 or 1460 Data Processing Systems and who
require a reference text for detailed information.

Other publications referenced here are, in most
cases, prerequisites for a complete understanding of
the material presented in this publication.

Copies of this and other 1M publications can be obtained through 1M Branch Offices.

Address comments concerning the content of this publication to 1M Product Publications, Endicott, New York 13764,

© 1960, 1961, 1962, 1963 by International Business Machines Corporation
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IBM 1009 Data Transmission Unit

The 1BM 1009 (Figure H-1) permits high-speed 2-way
communication between two 18BM 1401 or 1460 Data
Processing Systems:

® A 1401 and a 1460 Data Processing System

® A 1401 or 1460 and an 1BM 7701 Magnetic Tape
Transmission Terminal

A 1401 or 1460 and an 1BM 7702 Magnetic Tape
Transmission Terminal

A 1401 or 1460 and an 1M 1013 Card Transmission
Terminal

With this unit, a 1401 or 1460 system can transmit at
speeds up to 300 characters per second over toll or
leased communications-company lines. This informa-
tion can be sent short distances between local plants,
or long distances across country —all under stored-
program control.

IBM 1401 or 1460 Programming Logic

When a terminal is made up of a 1009 and a 1401 or
1460 system, transmitting and receiving follow set
patterns. Block diagrams of the logic are provided
as programming aids.

Miscellaneous Input/Output Instructions

Transmit Subroutine

Before the transmitting 1401 or 1460 program moves
the first message from the cards or tape and assembles
it in the read-out area, it first tests to see that the re-
ceiving 1009 is ready to accept data. This is done by
testing indicators 3 and/or 4 (Figure H-2). Indicator
4 is tested in case the last message of the previous
transmission was received in error. Then, a U %,D1E
instruction starts the transmission of the message. One
character is transmitted at a time to the receiving 1401
or 1460, through the two 1BM 1009 Data Transmission
Units connected to the 1401 or 1460 systems. Before
the transmitting 1009 sends a character, it checks for a
group-mark with a word-mark that signals the end-of-
message. If there are more characters in the message,
the 1401 or 1460 program increases the B-address of
the move or load instruction that stores the character
in the 1009, and repeats the transmitting process.
When the transmitting 1401 or 1460 encounters an
end-of-message signal, it must wait for 250 ms while
the receiving 1401 or 1460 sends back a good-trans-
mission or transmission-error signal. The transmitting
1401 or 1460 can use these 250 ms for any processing
that does not call upon the 1009.

The next part of the subroutine includes two tests
for the status of the message. See Branch if Indicator
On instruction for an explanation of this test loop.

Figure H-1. The 1M 1401 or 1460 with 1009 Terminal

H-1
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Figure H-2. Block Diagram — Transmit Subroutine (1401)
H-2

Figure H-3. Block Diagram — Receive Subroutine



When a good-message condition is recognized, the
program branches to initialize and load a new message.

Receive Subroutine

The receiving 1401 or 1460 program first tests to see
that the 1009 is in a RuN condition (Figure H-3). Then
it prepares the read-in area, and sets up conditions for
ready-to-receive. This includes acknowledging the pre-
vious message, if any. Depending on the type of com-
munications-company data set used, anywhere from
200 to 300 ms elapse before the first character is re-
ceived. This allows for turn-around-time when half-
duplex facilities are used. If the communications-com-
pany transmission facilities are full-duplex (4-wire),
there is virtually no turn-around-time. After it receives
each character, the 1009 checks for an end-of-message
(EOM) signal. The receiving 1401 tests the indicator,
and, if the indicator is off, increases the B-address by
one, and returns to receive another character. If it
recognizes an EOM signal (the indicator is on), the
program branches to test the receive error indicator.
If there is an error, the program branches to an error
subroutine. If there is no error, the message is un-
loaded, and the program returns to the initializing
step.

IBM 1009 Instructions

Several 1401/1460 instructions are expanded to pro-
vide program control for operations that involve the
M 1009 Data Transmission Unit.

Start Transmission

Instruction Format.

Mnemonic Op Code A-address d-character
CU U %D1 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 TRansmrr). If the 1009 is
in a RECEIVE-RUN condition (transmit-receive switch
set to RECEIVE) the instruction causes an alarm to
sound, signaling that operator intervention is nec-
essary.

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 (L;+ 1) ms.
N = 0115 (1401), .006 (1460)

Address Registers After Operation.

I-Add. Reg. A-Add Reg. B-Add. Reg.
NSI %41 d41

Example. Signal the 1009 to initiate a start-of-message
signal (Figure H-4).

(A} OPERAND

LINE  |COUNT LABEL

(8) OPERAND
+

x|, cHan. avoiess & cmar
34

ADDRESS H
23! ADJ. 28 ADJ. 3

s wo.

3 sle s 1 (0 o)

o, viol ], ...C.U.'IW-D.L..::.. s Ll L i JE

Assembled Instruction: Y %D1 E

Figure H-4. Start Transmission

Set Ready to Receive

Instruction Format.

Mnemonic Op Code A-address d-character
CU U %D1 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 (Ly+ 1) ms.

Note. The transmit-receive switch on the receiving 1009
should be set to recEIVE. If it is set to TRANSMIT, the alarm
is sounded to signal the operator.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. Reg.
NSI %41 d41

Example. Signal the transmitting station and indicate
the condition of the message received (Figure H-5).

(A) OPERAND
+| cHan cHAR,
3 sls  7]e [} () wlir A0 Ad.

ool [, ., CU DY, 11, T

{8) OPERAND

LINE  |COUNT LABEL

ADORESS ADDRESS

% iND.
ry

t
34

Assembled Instruction: U %D1 D

Figure H-5. Set Ready to Receive
H-3



Move Character to the Transmitting 1009

Instruction Format.

Mnemonic Op Code A-address B-address d-character
MCW M %D1 XXX w

Function. The transmitting 1401 or 1460 sends the
single character at the B-address to 1009. The d-
character, W, specifies a transmit operation.

Word Marks. Word marks are not affected.

Timing. T=N (L;+2) ms.

Note. If a group-mark with a word-mark is sensed in 1401 or
1460 storage, an end-of-message transmit condition is recog-
nized.

Address Registers After Operation.

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

B-Add. Reg.
B+1

Example. Move the character at location 3950 to the
1009 (Figure H-6).

(A) OPERAND () OCPERAND

LINE  |COUNT| LABEL OPERATION| CHAR,

Aoy,

CHAR.
AD4.

%

ADDRESS

% inp.

ADDRESS I :I
34

5 1n0.

3 sls _rle 3]ia [t (24

el L MEWZDL .1 3950 .

Assembled Instruction: M %D1 150 W

Figure H-6. Move Character to the Transmitting 1009

Move Character from the Receiving 1009

Instruction Format.

Mnemonic Op Code A-address B-address d-character
MCW M %D1 XXX R

Function. This instruction transfers the single char-
acter in the receiving 1009 to the receiving 1401 or
1460 core-storage location specified by the B-ad-
dress. The d-character specifies a receive operation.

Word Marks. Word marks are not affected.

Timing. T=N (L;+2) ms.

Note. When the 1009 recognizes an end-of-message condition,
the receiving 1401 or 1460 gets an end-of-message receive
signal and inserts a group mark in the core-storage location
specified by the next M %D1 xxx R instruction.

Address Registers After Operation.

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

B-Add. Reg.
B+1

H-4

Example. Read a character from the 1009 and place it
in core-storage position 0986 (Figure H-T).

(A1 OPERAND (B) OPERAND

LINE  [counT LABEL CHAR, +| CHAR.

ADJ. 34 ADJ.

T llo986 TR

ADORESS * ADDRESS

% .
I

s sle 7le 3)ia

el . MCWZDI_ .

Assembled Instruction: M %D1 986 R

Figure H-7. Move Character from Receiving 1009

Load Character to the Transmitting 1009

Instruction Format.

Mnemonic Op Code A-address B-address d-character
LCA L %D1 XXX w

Function. The transmitting 1401 sends the character at
the B-address to the 1009. The d-character, W, speci-
fies a transmit operation.

Word Marks. If a word mark is associated with the
character, the 1401 or 1460 converts the word mark
to a word-separator character (A841). In two sepa-
rate transmission cycles, the 1401 or 1460 sends the
word separator, then the character to the 1009. The
re-cycle for the character associated with the word
separator is automatic.

Timing. T=N (L;+ 2) ms.

Note: A group mark in core storage signals an end-of-message
transmit condition.

Address Registers After Operation.

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

B-Add. Reg.
B+1

Example. Send the character and word mark at loca-
tion 0685 to the 1009 (Figure H-8).

(A} OPERAND {8} OPERAND

LINE  |COUNT LABEL CHAR,

3 ') (o 1) [t) el

CHAR.

ADDRESS ADY.

3
®

HILLR

ADDRESS I -4 I
3

% 1o,

el 1 T UCAZDL 1. . 110685

Assembled Instruction: L %D1 685 W

Figure H-8. Load Character to the Transmitting 1009

Load Character from the Receiving 1009

Instruction Format.

Mnemonic Op Code A-address B-address d-character
LCA L %D1 XXX R



Function. This instruction transfers the single charac-
ter in the 1009 to the receiving 1401 or 1460 storage
location specified by the B-address. The d-character,
R, signals a receive operation.

Word Marks. If a word mark is associated with the
character, it is transmitted and inserted in core stor-
age with the character. Two transmission cycles are
required to transfer the character and the word
mark. The re-cycle for the word-marked character is
automatic. The 1401 or 1460 converts the word-
separator character to a word mark.

Timing. T=N (L;+2) ms.

Note. When the 1009 recognizes an end-of-message condition,
the receiving 1401 or 1460 interprets an end-of-message re-
ceive signal and inserts a group mark in the core-storage
location specified by the next L %D1 xxx R instruction.

Address Registers After Operation.

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

B-Add. Reg.
B+1

Example. Read a character with word mark from the
1009 and place it in core-storage position 2398
(Figure H-9),

(A} OPERAND (81 GPERAND

CHAR,
ADJ.

CHAR.

LINE | COUNT LABEL
J e ADDRESS

|

"3 1N,
I 1n0.

-
3 sle _rls [ ” 2

(LR 20
ool .o, LCAZDY | | | 2398 .. |IR

Assembled Instruction: L %D1 L98 R

Figure H-9. Load Character from the Receiving 1009

Branch if Indicator On

Instruction Format.

Mnemonic Op Code I-address d-character
B B XXX X

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
instruction in sequence.

Indicator

1009 run

END-OF-MESSAGE TRANSMIT
GOOD TRANSMISSION
TRANSMISSION ERROR
END-OF-MESSAGE RECEIVE
RECEIVE ERROR

d-character

D UU WO

Indicators. 1009 RunN (Bxxx1) turns on when the
1009 is in RUN condition. If the 1009 is not in a RUN
condition, the program should stop, or loop until the
RUN condition is established.

END-OF-MESSAGE TRANSMIT (B xxx2) turns on in
the transmitting 1401 or 1460 when the 1401 or 1460
senses a group-mark with a word-mark at the B-
address during the execution of an L %,D1 xxx W,
or M 9D1 xxx W instruction. The indicator is
turned off by the next U 9,D1 E instruction. The
1009 will be busy during the next 250 milliseconds.

GOOD TRANSMISSION (B xxx 3) turns on if the signal
sent to the transmitting station by the U ¢,D1 D
instruction specified that a good transmission oc-
curred. The transmitting 1401 or 1460 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.

TRANSMISSION ERROR (B xxx4) turns on if the sig-
nal sent to the transmitting station by the U %,D1
D instruction specified that a transmission error oc-
curred. The transmitting 1401 or 1460 should test
this indicator and branch to an error subroutine if an
error occurred. If there was no indication of error,
the program should loop to retest the good trans-
mission indicator. The logic behind this technique
can be explained by the fact that it is possible that
a good-transmission condition exists, but that the
signal has not been received by the transmitting
1401 or 1460 before the first good-transmission test
is given. This loop will be repeated until one of the
indicators is turned on.

END-OF-MESSAGE RECEIVE (B xxx5) turns on when
the end-of-message signal is recognized by the re-
ceiving 1009,

RECEIVE ERROR (B xxx 6) turns on if an error was
detected during the transmission from the transmit-
ting 1009 to the receiving 1401 or 1460. The receiv-
ing 1401 or 1460 tests the indicator and branches to
an error routine if it is on.

Word Marks. Word marks are not affected.
Timing. T=N (L;+ 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 dbb
Without Indexing
cleared to
Branch BI BI blanks
No Branch NSI BI dbb



Example. Branch to location 3498 if the end-of-mes-
sage receive indicator is on (Figure H-10).

(A} OPERAND () OPERAND

LINE  {COUNT LABEL

3 a
ADDRERS s| canig AODRESS el H
ADY. AR

:o I‘olclvl‘ — ‘uu .‘.5‘4q‘8| - :u: — u‘ —

Assembled Instruction: B D98 5

Figure H-10. Branch if End-of-Message Receive Indicator On

Suppress 3-Second Alarm

Instruction Format.

Mnemonic Op Code d-character
SS K 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. Word marks are not affected.
Timing. T=N (L;+1) ms.

Address Registers After Operation.
I-Add. Reg. A-Add. Reg. B-Add. Reg.
NSI dpp dpp
The chart ( Figure H-11) shows a comparison of effec-
tive transmission rates of characters per second for the
1BM 1401-1460/1009 Data Transmission Unit.

Record | Message Half Duplex Full Duplex
Type Size Size
(Characters) 150 cps { 250 cps | 150 cps | 250 cps
80 74 95 7N 21
160 88 115 94 123
240 93 123 94 124
Card
fo 320 94 125 94 125
400 94 125 94 125
Card
480 94 125 94 125
560 94 125 94 125
640 94 125 94 125
80 74 95 120 191
160 100 137 125 196
Card
fo 240 103 162 127 199
320 118 172 128 199
Tape
729 11 400 21 178 128 200
(200 cpi) 480 122 181 129 200
560 124 184 129 201
640 125 186 129 201
120 120 90 119 140 229
120 240 112 162 143 235
120 360 122 183 144 237
120 480 128 196 145 237
120 600 132 205 145 238
120 720 135 211 145 238
120 840 137 216 145 239
120 960 138 220 146 239
100 100 83 108 138 226
100 200 107 151 142 233
Tape
to 100 300 118 174 143 235
Tape 100 400 125 188 144 236
7:: | 100 | 500 129 | 198 | 145 | 237
(200 epi) 100 600 132 205 145 237
P 100 | 700 134 | 210 | 145 | 238
100 800 136 215 145 238
80 80 74 95 135 221
80 160 99 138 140 229
80 240 112 162 142 232
80 320 119 177 143 234
80 400 125 188 143 234
80 480 128 196 144, 235
80 560 132 203 144 235
80 640 134 207 144 236

Character transmission rates do not allow for line propagation or
retransmissions due to line errors. Half-duplex rates are based
vpon turn around time of 250 milliseconds. Calculations have
included time for blocking tape records at the transmit end and
deblocking at the receive end. Tape writing at receiving terminal
overlaps input at transmitting terminal on full duplex. On half-
duplex facilities, tape writing and input are both overlapped by
line turn around time.

Figure H-11.

M 1401-1009 Comparison of Effective
Transmission Rates (Characters per Second)




IBM 1404 Printer

The 18M 1404 Printer, Model 2 (Figure H-12), is an-
other output medium for the ™M 1401 Data Process-
ing System, and it can be used on all 1401 systems
except A and D. It is a combination printer, capable
of processing either cut-card forms or continuous
forms. The 1404 retains all the basic features of the
M 1403 Printer -— tape-controlled carriage, printing
unit and continuous forms carriage and incorporates
the card feeding mechanism--under the control of the
1401 stored program and the tape-controlled carriage.

Data Flow

A printing operation requires moving and arranging of
data into the core-storage print area (locations 201
through 332) before a printing operation is executed.

When a WRITE LINE instruction is given, the data to
be printed is read out of core storage to the B-register
character by character. As each character is read into
the B-register from a particular core-storage position,
it is compared in the print-compare area to the charac-
ters on the chain in the corresponding print position.
When the comparison is equal, the hammer is fired,
printing that character.

The 18M 1404 Printer operates at a maximum rate of
600 lines per minute when printing on continuous
forms or it can print on card documents at a rate of
800 cards per minute.

The print-cycle timing is 100 ms, which permits 16
ms of processing time, and the 1401 is interlocked for

Figure H-12.

1BM 1404 Printer, Model 2

84 ms print-interlock time. If additional form-move-
ment time is required, this time must be added to the
basic 100-ms cycle to determine the printing speed.

IBM 1404 Instructions

The following instructions control 1M 1404 Printer
operations. The instructions that relate to reading
cards from the 1404 use the d-character, 0 (zero), thus
modifying certain existing 1401 instructions. Other in-
structions in the following set apply without modi-
fication.

Read Card from 1404 Printer

Instruction Format.

Mnemonic
R

d-character

Op Code
1 0

Function. This instruction causes a card to be read,
and as many as 30 columns of information to be
transferred into core-storage positions 334 to 363.
The d-character specifies that this is a read instruc-
tion for the 1404. There is no valid READ AND BRANCH
instruction for the 1404.

Word Marks. Word marks are undisturbed.

Timing. T =.0115 (L;+1) +1/0 ms.
A 1404 card read cycle (I1/0O time) requires a total
of 150 ms. The cycle is divided into three major
operations. (See section on Timing.)

Note 1. When the 1404 is being used as the only card input
medium, a storage-scan operation should be performed or
the 1404 card read-in area should be given a clear operation
prior to the first 1404 card read.

Note 2. The read instruction must always follow the instruc-
tion F 1 or the instructions F A and 2.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. Reg.
NSI Ap 364

Example. Read as many as 30 columns (specified by
the 1404 control panel ), and transfer the data to 1BM
1401 core-storage positions 334-363 (Figure H-13).

(&) OPERAND
LINE  {COUNT LABEL |+}' CHAR.
3
[
[

(B) OPERAND

d
3
I [2]

CHAR.
Abd.

*

ADDRESS ADJ.

% D,
M

ADDRESS

d
=
3 sle 7ie £}

ool [ IR

o
H
d

T
..... L e L

Assembled Instruction: 10

Figure H-13. Read Card from 1404 Printer



Write Line

Instruction Format.

Mnemonc Op Code
w 2

Function. This instruction causes the data in the print
area to be transferred to the printer. The program
continues after printing is complete. The printer
takes an automatic space after printing a line, except
when a SPACE AFTER PRINT Or a SKIP AFTER PRINT
control-carriage instruction is used.

Word Marks. Word marks are not affected.
Timing. T =.0115 (L;+ 1) +I/0 ms.

Address Registers After Operation.
I-Add. Reg. A-Add. Reg. B-Add. Reg.
NSI Ap 332

Example. Print the data in the print area (Figure
H-14).

(A) OPERAND (8} OPERAND

| cHar +|  cHan
3 sle  7je 15]1e w7 -! A0, a—c A0,
ool UL W T e L [

LINE' |COUNT LABEL

ADDAESS ADDRESS

% 1o,
=
ALY

Assembled Instruction: 2

Figure H-14, Write Line

Write and Read on 1404 Printer

Instruction Format.

Mnemonic Op Code d-character
WR 3 0

Function. This instruction combines the functions of
READ CARD FROM 1404 PRINTER (1 0) and WRITE LINE
(2). The print operation takes priority, and the print
cycle is completed before the card reading operation
takes place.

Without the special feature, print storage, this in-
struction must follow an F A instruction. In this
instance, no processing time is available between
print and read.

With the print-storage feature, this instruction can
follow either an F 1 or an F A instruction. If it
follows F 1, it must be given no more than 29.2 ms
later.

H-8

Word Marks. Word marks are undisturbed.
Timing. T=.0115 (L;+1) +1/0 ms.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg. B-Add. BReg.
NSI Ap 081

Example. Write a line, and read as many as 30 col-

umns (specified by the 1404 control panel) and
transfer the data to 1BM 1401 core-storage positions
334-363 (Figure H-15).

{A) OPERAND {8) OPERAND

LINE  |COUNT LABEL

CHaR,
ADS

CHAR.

%
ADDRESS o

ADORESS I E3
34

% 1ND.
[
< 1un.

sls  7ls sfia el

O.I,O,...L,MR,'.,,. L L R o

Assembled Instruction: 3 0

Figure H-15. Write and Read on 1404

Control Carriage

Instruction Format.

Mnemonic Op Code d-character
CC F X

Function. This instruction causes the carriage to move

as specified by the d-character. The instructions F 1
and F A cause normal carriage skips to channel 1.
If the 1404 card feed switch is on:
1. F 1 causes the immediate eject to the stacker of
the card at the print station, a new card to be posi-
tioned at the first printing line (channel 1) in the
print station, and a new card to be fed from the
hopper.
2. F A causes the card at the print station to eject
immediately after the next print cycle, a new card
to be positioned at the first printing line (channel 1)
in the print station and a new card to be fed from
the hopper.

All other F (d) instructions cause normal carriage
control operations.

Word Marks. Word marks are not affected.

Timing. T = .0115 (L; + 1) ms plus the remaining

form-movement time, if the carriage is moving when
this instruction is given. The form-movement time is
determined by the number of spaces the form
moves. Allow 20 ms for the first space, plus 4.4 ms
for each additional space skipped or spaced at low
speed and 2.0 ms for each additional space skipped
at high speed.



Address Registers After Operation.
I-Add. Reg. A-Add. Reg. B-Add. Reg.
NSI dpp dpp

Example. Eject the card at the print station after the
next print cycle (Figure H-16).

(A) OPERAND (7 0PERAND
LINE  |couNT| LABEL RATI 9 . |=fd
. OPERATION ADDRESS t l %‘:”' ADDRESS * "";"‘" H
3 sle kd L} 13e 18117 3 . 28 34 o 38] 38
[ i)
opvgol |y v ICCT L 0w R PRSP N R

Assembled Instruction: F A

D

Figure H-16. Control Carriage

Branch if Indicator On

Instruction Format.

Mmnemonic Op Code I-address d-character
B B XXX 0

Function. As in any 1401 BRANCH IF INDICATOR ON in-
struction, the d-character specifies the indicator
tested. If the special feature, read-compare, is in-
stalled, the d-character, 0 (zero), permits testing for
a validity error after a 1404 card reading operation.
If it is used, this instruction must be given after a
10 or 3 0 instruction, and before the next F 1 or F A
instruction.

Word Marks. Word marks are not affected.
Timing. T = .0115 (L; + 1) ms.
Address Registers After Operation.

With Indexing

I-Add. Reg. A-Add. Reg. B-Add. Reg.
Branch BI Bl NSI
No Branch NSI BI dbi
Without Indexing
Branch BI BI Cleared
No Branch NSI BI dbi

Example. Test to see if there was an invalid card code
read by the read-compare brushes during the last
read operation in the 1404. If there was an error,
branch to location 0787 (Figure H-17).

(A OPERANQ {B) OPERAND

T
LINE  [COUN' LABEL ADDRESS * CHAR.
ol 800

CHAR.
ADJ.

*

ADDRESS

5 1o,

3 IND.
M

3 sle 7la [ (2} 187 :
v
I

ool 1, ., . . 1B 10787 i} ., L

Assembled Instruction: B 787 0

Figure H-17. Branch if Invalid Card Code Indicator On

Compare

Instruction Format.

Mnemonic Op Code A-address B-address
C C XXX 363

Function. The data in the A-field is compared to an
equal number of characters in the B-field. The bit
configuration of each character in the two fields is
compared. If there is an unequal comparison, an
indicator turns on. This indicator can then be tested
by a BRANCH IF INDICATOR ON instruction.

If the read-compare feature is installed in the M
1404 Printer, any of the 30 (334-363) core-storage
locations, assigned as a read-in area from the 1404,
can be compared with any other field.

Word Marks. The first word mark encountered stops
the operation. If the A-field is longer than the B-
field, the extra positions in the A-field are not com-
pared. If the B-field is longer than the A-field, an
unequal compare results.

Note. Both fields must have exactly the same bit configuration
to be equal.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI A-Ly

B-Add. Reg.
B-LW

Example. Compare the 10-digit serial number of one
card with that of the preceding card (moved to loca-
tions 681-690). Then test the unequal-compare indi-
cator. If the serial numbers are equal, continue the
program in sequence. If they are unequal, branch to
location 0927 for the next instruction (Figure H-18).

I (A} OPERAHD {8) OPERAND

LINE  [COUNT. LABEL (OPERATION)

CHAR.
a0y,

CHAR.

ADDRESS ]! I
M

I

ADORESS l *_‘l
34

I

3 sle rle w4 whr 3

ovvwel ol C | loéeo i1 .
i

T
o zol , |, ., ., B | loear I,

03,43 , ||,
1

R 74

Assembled Instruction: € 690 343
B927 /

Figure H-18. Compare



IBM 1407 Console Inquiry Station

The 1BM 1407 Console Inquiry Station (Figure H-19)
provides a manually controlled means of communica-
tion between the operator and the 18M 1401 Data Proc-
essing System.

Data Flow

The 1407 can control both reading from, and writing
into, storage by using an instruction format keyed into
the system to direct the particular operation desired.

This permits the operator to examine or alter the
status of data or instructions stored in the system. A
request can be made to the system for the specific data
to be typed out for verification. This also serves as a
record of the changes made to the storage information.

IBM 1407 Instructions

Read from Console Printer

Instruction Format.

A-address B-address d-character
%TO0 XXX R

Mnemonic Op Code
MU M

Function. This instruction causes the enter key-light
to come oN, the keyboard to unlock, and the data (to
be typed on the 1407) to enter 1401 core storage.
The A-address specifies an inquiry station operation.
The B-address is the high-order position in 1401 core
storage wherein the data is to be stored. The d-
character specifies a read-in operation. The inquiry
request indicator must be o~ to process this instruc-
tion.

Figure H-19.

1M 1407 Console Inquiry Station

H-10

Word Marks. A group-mark with a word-mark must
be inserted in 1401 core storage to the right of the
last character sent to the 1401 from the 1407. An-
other method of terminating a read-in operation is
pressing the clear key.

Timing. T =.0115 (L; + 1) ms + typing time.

Note. The lower case b (special character) or space bar causes
a space to be taken and a blank to enter core storage. If the
b-key is pressed, a lower case b is printed. The method of
entering data is discussed in the manual on 1407 Console
Inquiry Station, Form A24-3084.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI %30

B-Add. Reg.
B+Ls

Example. Transfer the data typed on the 1M 1407 to
the area in 1401 core storage labeled INQIN (0785),
Figure H-20.

SPS
(&) OPERAND (91 oreaAND T
ume  count [Ty uan. | g cnan. d
3 10} ki (] 13l1s ishi7 roomess f’ Avs. l"“ Aoseess i ok !
el 1 M o T IONGIN
Avtocoder
Label H OPERAND
38 40 80
T 1 SO -

Assembled Instruction: M %70 785 R

Figure H-20. Read from Console Printer

Read from Console Printer with Word Marks
\

Instruction Format.

Mnemonic Op Code
LU L

A-address  B-address d-character
%T0 XXX R

Function. This instruction causes the enter key light
to come oN, the keyboard to unlock, and the data
with word mark (to be typed on the 1407) to enter
1401 core storage. The A-address specifies an inquiry
station operation. The B-address is the high-order
position, in 1401 core storage, in which the data is
to be stored. The d-character specifies a read-in op-
eration. Word marks are entered by first pressing
the word-mark key, and then pressing the associated
character key. Characters with a word mark print in
red. The inquiry request indicator must be on to
process this instruction,



Word Marks. A group-mark with a word-mark must be
inserted in 1401 core storage to the right of the last
character sent to the 1401 from the 1407. Another
method of terminating a storage read-in operation
is to press the clear key.

Timing. T = .0115 (L; + 1) ms + typing time.

Note. The lower case b (special character) or space bar causes
a space to be taken and a blank to enter core storage. If the
b-key is pressed, a lower case b is printed. The method of
entering data is discussed in the manual on 1407 Console
Inquiry Station, Form A24-3084,

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI %30

B-Add. Reg.
CMWM +1

Example. Transfer the data with word marks (typed
on the 1407) to the area in 1401 core storage labeled
INQIN (0785), Figure H-21.

SPS

(A) OPENAND | 19) OPERAND

LWE  JcoumT LASEL OPERATION]

e ulie wir
S.va00 o 44 Lk . ‘6 . ...

- &
2]

CHAR,
A
[}

AdoREss ‘1 ?.“" I8
s Y
1. N

14

Avutocoder

OPERAND
Label H - 0 . 0

Assembled Instruction: L %T0 785 R

Figure H-21. Read from Console Printer with Word Marks

Write on Console Printer

Instruction Format.

Mnemonic Op Code A-address B-address d-character
MU M %T0 XXX w

Function. This instruction causes data from 1401 stor-
age to be typed by the inquiry station. While the
data is being typed, the typeout light is on. The B-
address is the high-order position in 1401 core stor-
age of the data to be transferred to the console
printer. The d-character specifies a write operation.

Word Marks. A group-mark with a word-mark in 1401
core storage stops the transfer of data to the 1407
and causes a carriage return. Pressing the clear key
also stops the transfer of data from the 1401.

Timing. T = .0115 (L; + 1) mas + typing time.

Note. Characters that have incorrect parity (even-bit) are
typed as a PR if the process-check stop switch is orr. If the
switch is oN, typing stops before typing the incorrect char-
acter.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI %30

B-Add. Reg.
GMWM +1

Example. Type the data, beginning in the area labeled
INQOUT (0785) and ending with a group-mark,
with a word-mark (Figure H-22).

SPS
(A) OPERAND (9) OPERAND
LINE  |COuNT| LABEL OPERATION| CHAR, + CHAR, ‘ d
1is nlia whr Aosmess .’“I AB% 1!1" Aoshess k21 Ao »
ovol 1.\ ’F[D. ET.D. e I.N.Q‘DAU.T
Autocoder
Lobel 1 O&ERAND

AV

Assembled Instruction: M %TO 785 W

Figure H-22, Write On Console Printer

Write on Console Printer with Word Marks

Instruction Format.

Mnemonic Op Code A-address B-address d-character
LU i._ %T0 XXX W

Function. This instruction causes data from 1401 stor-
age to be typed by the inquiry station. While the
data is being typed, the typeout light is oN. The
A-address specifies an inquiry station operation. The
B-address is the high-order position in 1401 core
storage of the data to be transferred to the type-
writer, The d-character specifies a write operation.

Word Marks. A group-mark with a word-mark stops
the transfer of data to the 1407 and causes a car-
riage return. Pressing the clear key also stops the
transfer of data from the 1401.

Timing. T = .0115 (L; + 1) ms + typing time.

Note. Characters that have a word mark in association with
them are typed in red. All other characters are typed in black.
A space is printed as a lower case b. Characters with incor-
rect parity (even-bit) are typed as a ¥ if the process-check
stop switch is oFF. If the switch is oN, typing stops before
typing the incorrect character.

H-11



Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI %30

B-Add. Reg.
GMWM +1

Example. Type the data with word marks located in
the area labeled INQOUT (0785) and ending with
a group-mark with a word-mark (Figure H-23).

SPS
{8) OPZRAND 8) OPERAND
wme {eounr s Jr— !I “‘:: 1 R + m. !d
. 7. 10] 1103 n mise 34!
Y D CEYO .., | INGOOT ..

Avtocoder

Assembled Instruction: L %TO 785 W

Figure H-23. Write On Console Printer with Word Marks

Line Space

Instruction Format.

Mnemonic Op Code  A-address B-address d-character
LUorMU LorM %TO0 XXX w

Function. This instruction causes the console printer
to space one line. The B-address is the storage loca-
tion of a group-mark with a word-mark.

Word Marks. A group-mark with a word-mark must
be at the B-address.

Timing. T = .0115 (L; + 1) ms + space time.

Note. Multiple line spacing is controlled by this instruction and
by the setting of the line-space lever.

Address Registers After Operation.

I-Add. Reg. A-Add. Reg.
NSI %30

B-Add. Reg.
B+1

Example. Space a single line on the console printer.
The storage position labeled GMWM (0895)) con-
tains a group-mark with a word-mark (Figure H-24).

SPS
(A) OPERAND (8} OPERAND
LINE  [counT| LABEL J— Izl c::: £ R I= c;g: ] d
3 [1{} Tie nmjie (304 3 o s 34! )
e R )\
Autocoder
Lobel ratt OPERAND
38 40 L] 0
e N

Assembled Instruction: L %TD 895 W

Figure H-24. Line Space
H-12

d-CHARACTER INDICATOR
* Inquiry Clear
Q Inquiry Request

Figure H-25. 18M 1407 Branch Instruction d-Character

Branch if Indicator On

Instruction Format.

Mnemonic Op Code I-address d-character
SPS B B XXX x
A BIN -

Function. The d-character specifies the indicator

tested. If the indicdtor is oN, the next instruction is
taken from the I-address. If the indicator is oFF, the
next sequential instruction is taken. Figure H-25
shows symbols that are valid d-characters and the
indicators they test.

Indicators. Inquiry Clear — This indicator turns own
when the clear key-light is pressed, if the 1401 is in
the rRuN mode. It turns oFF when the 1401 program
processes a console inquiry instruction or the start
reset key on the 1401 console is pressed. It must be
tested before processing the next inquiry.

Inquiry Request — This indicator turns on when
the request enter key-light is pressed to signal the
1401 that an inquiry is to be processed, and the 1401
is in the RUN mode. It is turned oFF after the 1401
processes a console inquiry instruction. Pressing the
start reset key on the 1401 console or the clear key
on the 1407 also turns this indicator off.

Word Marks. Word marks are not affected.

Timing.
Without Indexing:
T =.0115 (L;+ 1) ms.

With Indexing:
T=.0115 (L; + 2) ms.

Address Registers After Operation.

I-Add. Reg.
NSI

B-Add. Reg.
dbb

A-Add. Reg.
BI
Example. Branch to the inquiry routine labeled INQ-
RUT (0950) if the inquiry request indicator is oN

(Figure H-26).



SPS
(A) OPERAND 0) OPERAND |
e fcoun LaneL orenaTion d
o] ome g +| o [g
sle 70e ulie el pooneas nl 405 lerles i ul M 5
el T !ﬂ"‘k.xw.—r A N
Avutocoder

Label at] OPERAND
3o 3 40 45 80
l,, 1 Em IIN@RU.T;C;I TS

Assembled Instruction: 8 950 Q

Figure H-26. Branch if Inquiry Request Indicator On

IBM 1418 Optical Character Reader

Numeric data on printed card or paper documents can
be read optically into 1401 or 1460 core storage with
the 1M 1418 Optical Character Reader, Model 1, with
three stackers, can select the documents according to
class, or general category; Model 2 (Figure H-27),
with 13 stackers, in addition to sorting by class, can
sort each document numerically. Model 3, which is
similar in appearance and operation to the Model 1,
has a broader range of document-handling capabilities.
The Model 3 is particularly adaptable to cash-account-
ing applications where a small stub is customarily
returned with a payment.

Figure H-27.

1M 1418 Optical Character Reader, Model 2

»

IBM 1418 Instructions

Eleven instructions are available for on-line control of
the 1BM 1418. The eperation codes for programming
the 1418 are:

Control Unit

Instruction Format.

Mnemonic Op Code A-address d-character
cu U %S2 d
Function. This instruction controls 1418 document

feeding according to the d-character.

d-Character Operation

E ENGAGE: Selects the 1418 and instructs it to
start feeding documents continuously. Feed-
ing continues until a DISENGAGE instruction is
executed, or until either a system or a 1418
stop automatically disengages the 1418.

D DISENGAGE: Instructs the 1418 to stop feed-
ing documents, Documents already beyond
the ready station are read and processed
after the 1418 is disengaged.

Word Marks. Word marks are ot affected.

Timing. T=N (L;+ 1) ms + /0
N =.0115 (1401); .006 (1460)

LExample. Engage the 1418 and start feeding docu-
ments (Figure H-28).

SPS
(A} OPERAND (9) OPERAND
Line  [count LABEL cian. | & +] o Jo}d
3 ols _7le alie  wle fooness al erfe roonese ’ul AM Fsalas
el L leu oS T, R N
Autocoder
Label rati OPERAND
30 36 0
P (X '/qS.Z,E. i b

Assembled Instruction: U %S2 E

Figure H-28. Control Unit (Engage)

Read in Move Mode

Instruction Format.

Mnemonic Op Code A-address B-address d-character
MU M %S2 XXX R

Function. This instruction moves the character read
by the 1418 from the character register to the core-
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storage position specified by the B-address. A read
instruction must be given for each character trans-
ferred to the 1401 or 1460.

Word Marks. Word marks are not affected.

Timing. T =N (L + 1) ms + message length + docu-
ment movement® + 1.

*Refer to Figure H-41.

Example. Read a character into a location called
INPUTA (0950) from the 1418 (Figure H-29).

SPS
[ (A) OPERAND 19) GPERAND

LINE | COUNT) LABEL OPERAT:ON| + CHAR, = + CHAR. g d
3 sl 7l 314 (104 ropess :‘ A, I-' 2 Aoomess I,l, A%, ‘-. »
o vol v 10w MU, 1%0S.2, . o L JINPUTAL L, 1
Autocoder

Label perati OPERAND
2 o 3 a0 a8 50
PN ol MY, 52,9 INPUTAGR, . ., . hha ot a s
a ey

Assembled Instruction: M %S2 950 R

Figure H-29. Read in Move Mode

Select Stacker

Instruction Format.

Mnemonic Op Code d-character
ss K
Function. This instruction, with a d-modifier A

through L, selects the pocket to which a document
is to be directed. The modifiers, A through L, cor-
respond respectively to pockets A, B, and 0-9. If no
SELECT-STACKER instruction is given within 10 ms
after the document passes document-end 4, the
document goes to the reject pocket. A second
SELECT-STACKER instruction must not be given before
a 15-ms lapse after the previous document has
passed the document-end 4 sensing station.

Word Marks. Word marks are not affected.
Timing. T=N (L;+ 1) ms.

Example. Select into stacker 7 the document which
has just been read (Figure H-30).

H-14

SPS

(Al OPERAND

LINE  |COUNT LABEL +
ADDRESS 2

(8) OPERAND
CHAR. o] ouam [g]d
ApoRess l_l H
3 sle Tis (L) (L] 117 0 ABJ. 28 34 el 38] 39
[l ]
o, o) | ..‘..IS.S.l ..... [N PR N S J

% .

Avutocoder

Assembled Instruction: K J

Figure H-30. Select Document into Stacker 7

Read Station Select (Special Feature)

Instruction Format.

Mnemonic Op Code
SS K

d-character

Function. This instruction, with the d-modifier N, se-
lects the second reading station (standard) as the
source of information. A d-modifier of M selects the
first reading station (special feature either video or
mark read).

Word Marks. Word marks are not affected.
Timing. T=N (L;+1) ms.

Example. Select the first reading station to read in
data (Figure H-31).

SPS
| (A) OPERAND (9 OPERAND

[ LanEL orERATION] cuar. [ g +] o Jgld
3 (10} 7is 1] (L) 17 Aontess i Aos. ;7 28 Aooess |ur A '; 39
ool by S, T - e b M
Autocoder

Label rati OPERAND
i ' 30 38 40 45 80
ol S.S, M PPN N
Assembled Instruction: KM

Figure H-31. Read Station Select

Branch if Indicator On

Instruction Format.

Mnemonic Op Code I-address
BIN B XXX

d-character

Function. This instruction tests for the 1418 opera-
tional conditions specified by the d-character. If the



indicator is oN, the next instruction is taken from the
I-address; if oFr, the 1401 or 1460 goes to the next
sequential instruction.

d-Character
1

Branch and Function

BRANCH ON LATE READ

Branch if the late-read indicator is on. The
test for branch-1 resets this indicator.

The 1418 is scanning as long as a docu-
ment is under the selected read station. Un-
less all information scanned is transferred to
the system, the late-read indicator turns oN.
The stored program must include turning
oFF this indicator prior to reading a signifi-
cant field on a document. Testing this indi-
cator at the end of a significant field deter-
mines whether or not all the information was
transferred to core storage.

BRANCH ON READY TO ENGAGE

Branch if the 1418 is ready to engage. This
indicator remains oN when the 1418 is:

a. disengaged with a document at the ready
station,

b. ready to operate (all interlocks normal,
drive motors up to speed), and

c. not in register-run, test, or off-line mode.

Branching on ready-to-engage must pre-
cede each ENGAGE instruction. Not branch-
ing to an ENGAGE instruction allows the
stored program to continue processing when
the 1418 operating conditions are not satis-
fied.

Single-document feeding is accomplished
by consecutive ENGAGE-DISENGAGE instruc-
tions following a branch on the ready-to-
engage test.

BRANCH ON DOCUMENT UNDER SELECTED
READ STATION

The leading edge of the document at the
selected reading station turns on this indica-
tor provided that the document has not
caused a hopper check. The trailing edge
turns it OFF. A prior STATION-SELECT instruc-
tion (kM or KN) specifies the particular read-
ing station.

Many 1401 or 1460/1418 subroutines re-
quire a document either under or not under
a selected read station during their execu-
tion. Branch 3 is used to delay the program
by a loop until the document is in proper
position. Meeting the branch-3 conditions
allows the stored program to enter these sub-
routines. For example, branching on branch
3 precedes the character-on-line test. This
assures that a document is present while the
program is looking for a character to be read
at the selected read station.

If a document is to be read only partially,
a program delay may be necessary to pre-
vent reading the trailing edge of that docu-
ment. A branch 3 can be programmed to
loop until that particular document has left
the reading station.

The ready-to-read (branch 8) test should
precede testing each branch-3 instruction.
This allows the system to continue process-
ing if the 1418 is no longer ready to read.

BRANCH ON DOCUMENT END

Branch if the trailing edge of the document
has passed the point specified by the docu-
ment-end switch, The leading edge of the
next document resets the indicator. This test
is used to delay the stored program until a
document has passed the specified point.
The ready-to-read (branch 8) test should
precede testing each branch-5 instruction.
This allows the system to continue process-
ing if the 1418 is no longer ready to read.

BRANCH ON CHARACTER ON LINE

Branch if a character is available to the sys-
tem. This indicator is on whenever the 1418
places a character in the on-line register. A
character must be in the on-line register be-
fore a read instruction (M %S2xxxR) is
given. A character is never placed in the
on-line register from a scanned document
that caused a hopper check.

The ready-to-read (branch 8) test should
precede testing each branch-6 instruction.
This allows the system to continue process-
ing if the 1418 is no longer ready to read.

BRANCH ON EMPTY HOPPER

AND TRANSPORT (END OF FILE)

This indicator turns on when the hopper be-
comes empty and the trailing edge of the
last document passes a point one-half inch
(10 ms) beyond the document-end 4 sens-
ing station.

This instruction should be given only fol-
lowing a ready-to-read (branch 8) failure-
to-branch to indicate the 1418 is out of docu-
ments. Failure of the branch-7 to branch at
this time indicates a condition requiring
operator intervention, for example: jam, full
pocket, open interlock, etc. The branch-7
indicator, in conjunction with a sense switch
on the system console, can signal an end-of-
job condition, and release the stored program
from 1418 input.

BRANCH ON READY TO READ

Branch if the 1418 is ready to read. This
indicator turns on as the first document
leaves the ready station. The indicator re-
mains oN until the last document passes a
point one-half inch (10 ms) beyond the
document-end 4 sensing station, or until the
1418 stops for an empty hopper, a feed jam,
or a full pocket.

The branch-8 instruction is used in con-
junction with other instructions to indicate
that the 1418 is ready to read documents.

Word Marks. Word marks are not affected.

Timing.

No Branch:

T=N (L;+1) ms.

Branch (without indexing):
T=N (L;+1) ms.

Branch (with indexing):
T=N (L; +2) ms.
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Example. 1f a late read condition occurs, branch to a
routine called LATRD (0841) (Figure H-32).

SPS
{A) OPERAND (D] OPERAND
LINE  [couNT LASEL o] cuan [& +| cmam fg d
3 1103 7]e lia slir rooneas l:ll b l-" tid hoseess I” ol l-' k1)
PTIEY AN A | Y (W A N I I} §
Avutocoder
¥ H: OPERAND
Lobe - ! 26 39 38 49 43 50
NP |- EATRD L, i

Assembled Instruction: B 8411

Figure H-32. Branch if Late Read Condition Indicator On

IBM 1428 Alphameric Optical Reader

The 1BM 1428 (Figure H-33) can be connected, through
a serial input/output adapter, to an 1BM 1401 or 1460
system. When connected to a 1401 or 1460, the 1428
supplies high-speed alphameric input to the data proc-
essing system from printed documents of various sizes.
Thus the 1428 provides for direct entry into the 1401
or 1460 system of data from such documents as in-
surance premium notices, charge sales invoices, opera-
tions and route slips, payroll and dividend checks, and
mail orders.

The 18M 1428, Model 1, is equipped with three sorter
pockets. The Model 2 is equipped with thirteen
pockets. The Model 3, which is similar to the Model 1
in appearance and operation, can handle documents of
a broader size range. It is particularly adaptable to
handling small stub-size documents such as those re-
turned with a payment in many cash-accounting appli-
cations. The 18M 1428, Model 2, can also be used off-
line as an optical sorter.

IBM 1428 Instructions

Twelve instructions are available for on-line control of
the 1BM 1428. The 1401 or 1460 operation codes for
programming the 1428 are:

Control Unit

Instruction Format.

Mnemonic Op Code A-address
CU U %S2

Function. This instruction controls 18M 1428 document
feeding according to the d-character.

d-character
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Figure H-33. 1mM 1428 Alphameric Optical Reader, Model 2

d-Character Operation

E ENGAGE: Selects the 1428 and instructs it to
start feeding documents continuously. Feed-
ing continues until a disengage instruction is
executed, or until a 1401/1460 with 1428
stop automatically disengages the 1428.

D DISENGAGE: Instructs the 1428 to stop feed-
ing documents. Documents already beyond
the ready station are read and processed.

Word Marks. Word marks are not affected.
Timing. T=N (L;+1) ms+1/0.

Example. Engages the 1428 and starts feeding of
documents (Figure H-34).

SPS
(21 OPERAND [ (81 0PERAND
LINE | count LASEL oPERATION PR ] o] omn |2 PR Iil P gd
(3 sie kd [ 2] {L) 103 id 0. 27{ze 34 AD. 3813
[}
TS A PPN (Y 74 PN DN I B [
OPERAND
43

Assembled Instruction: U %S2 E

Figure H-34. Control Unit (Engage)

Reading Mode Determination

Instruction Format.

Mnemonic Op Code d-character

SS K

Function. This instruction with a d-modifier C, E, or
F, permits the 1428 to read only those characters



included in the corresponding alphabetic, numeric,
or alphameric character set.

C — A through Z |- $ / *, . defines the alphabetic set.
E—09]-8/*%,. defines the numeric set.

F — All characters recognized by the 1428 define the alpha-
meric set,

Pressing the 1428 reset key in an on-line operation
automatically places the system in the alphameric
reading mode.

A programmed reading-mode change must be
given within .8 ms after a character has been placed
in the 1428 on-line character register. Failure to con-
sider this timing results in missing the next character
following the programmed reading-mode change.

Word Marks. Word marks are not affected.
Timing. T=N (L;+ 1) ms.

Example. Read only the numeric set defined by the
d-character E (Figure H-35).

SPS
131 OPERAND (9) OPERAND |
Line  [count LABEL o[ couan Jg +| cme [gld
3 sle 7ls T PR (1) rooneee :sl A erfe roonese LAI fonsa B £ ETS
0, 1,0 ss ]l ... .. NN i E
Autocoder
Label rati OPERAND
39 35 40 43

S.$. B NN

Assembled Instruction: K E

Figure H-35. Reading Mode Determination

Read in Move Mode

Instruction Format.

Mnemonic Op Code  A-address B-address d-character
MU M %52 XXX R

Function. This instruction moves the character read
by the 1428 from the character register to the core
storage specified by the B-address. A read instruc-
tion must be given for each character transferred to
the 1401 or 1460.

Word Marks. Word marks are not affected.
Timing. T=N (L;+1) ms + message length + docu-

ment movement® + 1.
*Refer to Figure H-41,

Example. Read a character into location called
INPUTA (0880) from the 1428 (Figure H-36).

SPS
(A) OPERAND (9) OPERAND
ume |count LABEL NG o] emn 2|4
3 sle 7l olia  elw pooness |a- A Jevfse Aoomees Iu el £ Y
ool by, o, MM RS2, ! IINPUTA! - R
Autocoder
Lobel perati OPERAND
) 26 30 1 S— ) -] 00
Iy BAS2,1NPUTALR et -

Assembled Instruction: M %S2 880 R

Figure H-36. Read in Move Mode

Select Stacker

Instruction Format.

Mnemonic Op Code d-character

SS K

Function. The stacker selection is accomplished in the
1428 by either one instruction with a d-modifier or
the combination of three consecutive instructions
with their appropriate d-modifiers. A SELECT STACKER
instruction must be given within 10 ms after the
document passes document-end 4.

A SELECT STACKER instruction must be issued by
the program for some pocket, including the reject
pocket, for every document that was scanned and
had any of its characters read into core storage. If a
SELECT STACKER instruction is not issued, a sort check
occurs and the system stops.

Failure to give a SELECT STACKER instruction for a
document that is scanned, but that has none of its
characters read to the process unit from the on-line
register, results in the document being rejected with-
out a selection error and without stopping the sys-
tem. The SELECT STACKER instructions with their
d-modifiers are as follows:

1401/1460 Instruction
Configuration

KBKHKG

1428 Pocket Selected

A
=
=
)
)
o
DR 0010 Utk WO
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Word Marks. Word marks are not affected.
Timing. T=N (L;+1) ms.
Example. Select into stacker pocket 1 the document

that was scanned and had its characters read to core
storage (Figure H-37).

SPS
(A) OPERAND (9) 0PERAND |
ume [counr LaBEL o[ o [ o] enan Jgld
R B ot P P R P Il i
0,1,0 . G N N
Avutocoder
Label rati OPERAND
30 1] 49 £0
1. 188 - NI P NP

Assembled Instruction: K A

Figure H-37. Select Document into Stacker 1

Read Station Select (Special Feature)

Instruction Format.

Mnemonic Op Code d-character

SS K

Function. This instruction, with the d-modifier N, se-
lects the second reading station (standard) as the
source of information. A d-modifier of M selects the
first reading station (special feature: either video or
mark read).

Word Marks. Word marks are not affected.
Timing. T=N (L;+1) ms.

Example. Select the first reading station to read in
data (Figure H-38).

SPS
(A) OFERAND {9) GPERAND
LN |count LAREL AR o] o [g]d
3 sle 7ls wfid sl tonness Iul ol T 1Y toonea |ul sl 11 £1Y
T I D o b L [
Autocoder
Labe! ati OPERAND
30 38 40 L1}
R 1) Mo . s

Assembled Instruction: KM
Figure H-38. Read Station Select
H-18

Branch if Indicator On

Instruction Format.

Mnemonic Op Code I-address d-character
B B XXX d

Function. This instruction tests for the 1428 opera-
tional conditions specified by the d-character. If the
indicator is ON, the next instruction is taken from the
I-address. If the indicator is oFF, the stored program
goes to the next sequential instruction.

d-Character

1 BRANCH ON LATE READ OR LATE
READING MODE CHANGE

Branch, if the late-read or late-reading mode
change indicator is on. The test for branch 1
resets this indicator.

The 1428 scans as long as a document is
under the selected read station. Unless all
information scanned is transferred to the
system, the late-read indicator turns on. The
stored program must include turning orFr
this indicator prior to reading a significant
field on a document. Testing this indicator at
the end of a significant field determines
whether or not all the information was trans-
ferred to core storage.

Failure to change reading modes within
the specified .8 ms after the branch-8 indi-
cator turns on also turns this indicator on.

Branch and Function

2 BRANCH ON READY TO ENGAGE

Branch if the 1428 is ready to engage. This
indicator remains oN when the 1428 is:
a. disengaged with a document at the ready
station,
b. ready to operate (all interlocks normal,
drive motors up to speed), and
c. not in register-run, test, or off-line mode.
Branching on READY TO ENGAGE must pre-
cede each engage instruction. Not branching
to an engage instruction allows the program
to continue processing when the 1428 oper-
ating conditions are not satisfied.
Single-document feeding is accomplished
by consecutive engage-disengage instructions
following a branch on the ready-to-engage
test.

3 BRANCH ON DOCUMENT UNDER
SELECTED READ STATION

The leading edge of the document at the
selected reading station turns on this indi-
cator, provided that the document has not
caused a hopper check to occur. The trailing
edge turns it oFF. A prior station-select in-
struction (xM or xN) specifies the particular
reading station.

Many 1401/1460 with 1428 subroutines
require a document either under or not
under a selected read station during their
execution. Branch 3 is used to delay the pro-
gram by a loop until the document is in the
proper position. Meeting the branch-3 con-
ditions allows the program to enter these



subroutines. For example, branching on
branch-3 precedes the character-on-line test.
This assures that a document is present while
the program is looking for a character to be
read at the selected read station.

If a document is to be read only partially,
a program delay may be necessary to pre-
vent reading the trailing end of that docu-
ment. A branch 3 can be programmed to
loop until that particular document has left
the reading station.

The ready-to-read (branch-8) test should
precede testing each branch-3 instruction.
This allows the 1401 or 1460 to continue
processing if the 1428 is no longer ready
to read.

BRANCH ON DOCUMENT END

Branch, if the trailing edge of the document
has passed the point specified by the docu-
ment-end switch, The leading edge of the
next document resets the indicator. This test
is used to delay the stored program until a
document has passed the specified point.

The ready-to-read (branch-8) test should
precede testing each branch-5 instruction.
This allows the 1401 or 1460 to continue
processing if the 1428 is no longer ready
to read.

BRANCH ON CHARACTER ON LINE

Branch, if a character is available to the
1401 or 1460. This indicator is oN whenever
the 1428 places a character in the on-line
register. A character must be in the on-line
register before a read instruction (M %S2
xxx R) is given.

A character is never placed in the on-line
register from a scanned document that
caused a hopper-check to occur.

The ready-to-read (branch-8) test should
precede testing each branch-6 instruction.
This allows the 1401 or 1460 to continue
processing if the 1428 is no longer ready
to read.

BRANCH ON EMPTY HOPPER AND TRANSPORT
(END OF FILE)

This indicator turmns oN when the hopper
becomes empty and the trailing edge of the
last document passes a point one-half inch
(10 ms) beyond the document-end 4 sensing
station.

This instruction should be given only fol-
lowing a ready-to-read (branch-8) failure,
to branch to indicate the 1428 js out of
documents.

The branch-7 indicator, in conjunction
with a sense switch on the console, can
signal the end-of-job condition and release
the program from 1428 input.

8 BRANCH ON READY TO READ

Branch, if the 1428 is ready to read. This
indicator turns oN as the first document
leaves the ready station. The indicator re-
mains oN until the last document passes a
point one-half inch (10 ms) beyond the
document-end 4 sensing station, or until the
1428 stops for an empty hopper, a feed jam,
or a full pocket.

The branch-8 instruction is used in con-
junction with other instructions to indicate
that the 1428 is ready to read documents.

Word Marks. Word marks are not affected.

Timing.
No Branch:
T=N(L;+1) ms.
Branch (without indexing)
T=N(L;+1) ms.
Branch (with indexing)
T=N (L;+2) ms.

Example. If a late read condition occurs, branch to a
routine called LATRD (0841) (Figure H-39).

SPS
[ (A} OPERAND (B} OPERAND

LINE  |COUNT LABEL (OPERATION| CHAR. 3 3 d

3 (103 1ls 1] ;N 1847 roonees ;’; Ao 20 Aoomess l:-. e:': E )

ool v by 1B, ILATRD, N N 1

Avutocoder
Label rati OPERAND
1 i 45

N ATRO L

% wo.

Assembled Instruction: B 8411

Figure H-39. Branch if Late Read Condition Indicator On
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IBM 1401 or 1460 with 1418 or 1428
General Block Diagram

The general block diagram (Figure H-40) illustrates
the 1401 or 1460 with 1418 or 1428 operation codes
used in a sample program. Other programs can be
equally valid. However, several machine functions
make using some of the routines shown advisable.
Except for a few variations, the block diagram and
program description for both the 1418 and 1428 are
identical. The variations are discussed individually
for each machine.

1. The main loop for the 1BM 1418 or 1428 begins at a
ready-to-engage test. When this test has been con-
ditioned to branch to ENGAGE, the optical reader
starts feeding documents.

2. (1418) Select the reading station that is to be the
sourcé of information. Unless multiple-line docu-
ments are to be read, the station selected for a par-
ticular run remains selected until power is turned
OFF to the system.

2. (1428) Select the reading status of the system to
read the character-set to be scanned. The reading
status of the machine can be changed at any time
during a document cycle, provided that the pre-
viously mentioned timing considerations are re-
spected. Failure to comply may result in setting
the late-read or late-reading mode change indi-
cator and in missing the first character following a
programmed reading mode change. Select the
reading station that is to be the source of informa-
tion. Unless multiple-line documents are to be
read, the station selected for a particular run re-
mains selected until power is turned orF to the
system.

3. Test for POCUMENT UNDER SELECTED READ STATION.
The program goes into a subroutine with a READY
0o READ while waiting for the leading edge of the
document to reach the selected reading station.

4. Reset late-read indicator (branch 1). Testing this
indicator resets the indicator if it is on. The indi-
cator can then be tested (item 8) at the end of the
field or document to be certain that all data
scanned was transferred to core storage.

5. Test ready-to-read indicator. This test should al-
ways be part of any subroutine loop containing a
test for DOCUMENT UNDER SELECTED READ STATION,
CHARACTER ON LINE, or DOCUMENT END. This pre-
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vents holding up the processing unit when the
optical reader is not ready to read. The program
can exit from the subroutine, if, for example, a jam
condition occurs. A ready-to-read test failure
should always branch to the hopper-and-transport-
empty test to distinguish between (1) an empty
hopper and (2) a jam, a full pocket, or an open
interlock.

. Test for character-on-line. The program loops wait-

ing for a character to be placed in the on-line reg-
ister. A document leaving the selected reading sta-
tion while the program is in the character-on-line
loop indicates: an end-of-data for the document
was not reached, and the data read to the process-
ing unit was either incomplete or in error. This
subroutine rejects such documents and provides an
exit from the loop to prevent reading the following
document as part of the error document because
the end-of-data indicator was not detected. The
program proceeds to the next document.

. Read from optical reader to the core storage. This

instruction initiates entry into the basic 1401 or
1460 subroutine that transfers and processes each
character in core storage.

Move each character to the same arbitrary loca-
tion before it is moved to the collect area. This
places the character in a known fixed location
where it can be identified easily by a series of
test-character and branch instructions. This avoids
having to address-modify the B-address of each
instruction referring to the character location.

Depending on the format of the scanned docu-
ment, an invalid character:

a. is ignored if the data read is not significant, or

b. signals the program to reject the document if the data
read is significant.

Norte: If field correction is used, the document is not
rejected unless more than one failure .is encountered per

check-digit field.

This same basic subroutine should also include
an end-of-data test. Characters in a fixed-length
field, or field marks, can be counted. Where docu-
ment format is suitable, the document-end test can
indicate end-of-data.

Note: The read instruction (M %S2xxx R) in item 7

must be executed by the time the optical reader places
another character on-line or a late-read occurs.

. (1418) Test for late-read indicator. Branching on

this test indicates at least one character was not
transferred to the processing unit. The error rou-
tine bypasses the stacker selection (item 9) and
causes the document to be rejected.

Note: A late-read indication can occur if the optical
reader scans characters or marks after the system completes
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the regular subroutine for transferring characters to storage.
If this happens, failure to execute the late-read reset (see
item 4) causes the program to enter the error subroutine.

8. (1428) Test for late-read or late-reading mode
change indicator. In addition to performing the
same function as in the 1418, the branch-1 indi-
cator can be turned o~ because of improperly pro-
grammed reading-mode change.

9. Select stacker. If the late-read and other tests such
as the check-digit confirm the data as valid, the
stored program directs the document to the se-
lected pocket. The optical reader stores the select
stacker information until the document reaches the
selector station.

10. Process data. The processing unit is now released
until the field to be read on the next document is
under the selected reading station. The informa-
tion scanned can be written on tape, printed, or
both. If time permits, an independent tape-to-
printer operation can be performed.

11. Test for DOCUMENT UNDER SELECTED READ STATION.
This test, together with the ready-to-read test, de-
lays the program to assure that the document read
has left the reading station. This prevents pre-
mature re-entry to the character-on-line subroutine
for the same document.

12. The program now performs the necessary house-
keeping (resetting addresses, clearing storage and
output areas, resetting indexes and counters, etc.)
and returns to read or to wait for the next docu-
ment.

13. After the last document, the ready-to-read test
does not branch, and the hopper-and-transport-
empty test shows that the hopper needs more
documents or than an end-of-job condition exists.

Programming Considerations

In planning the stored program, the programmer
should consider the factors that contribute to efficient
operation of the 1401 or 1460 with 1418 or 1428 system.

Timing
To operate at the speed of the 1BM 1401 or 1460 Data
Processing System, 18M 1418 or 1428 timing considera-
tions are important. Document speed and spacing,
document length (horizontal dimension), character
spacing, and field location on the document affect pro-
gramming,.

Computer processing time is available during a por-
tion of the document scanning cycle. This happens
when the selected read station is between fields being
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scanned on the same document, and also between the
last field of one document and the first field of the
following document. A limited amount of computer
process time is also available between characters read
in the same field. Although most of this time is con-
sumed in processing the character that is read, any
remaining time can be used in other operations, for
example, accumulating a check digit. The elapsed time
of a document scanning cycle, in milliseconds, can be
calculated as follows:

® Continuous Feeding
Document length (in inches), plus .5 inch (minimum space
between documents), multiplied by 20 ms per inch (docu-
ment speed).

® Noncontinuous Feeding (Single-document feeding)
Document length (in inches), plus programmed arbitrary
spacing between documents (in inches), multiplied by 20 ms
per inch (document speed).

When significant fields of data are scanned, a 1418 or
1428 read instruction must be given for each scanned
character since it is stored only temporarily in the
1418 or 1428 on-line register. The character is lost un-
less it is transmitted to core storage within the allotted
period of time. (See Character-Recognition Rate.) The
uninterrupted duration of available process time is
then limited by the character-recognition rate of the
scanner and the rules governing a SELECT STACKER in-
struction.

Document Speed

The time required for a document to pass under a
reading station depends on document length. Docu-
ment speed is approximately 1 inch in 20 ms. Use these
factors for calculating document position and time
lapse. The document design and PDS (photo docu-
ment sensor) timing chart (Figure H-41) shows the
timing and check points along the document path.
A fullsize drawing of Figure H-41 is available in
quantities of 25 in a pad (Form X24-3039) as an aid
in determining document position and lapse of time
as the document follows the transport path past the
sensing station(s). Refer to the Document Design and
PDS Timing Chart section of the Systems Reference
Library publication, 18m 1418 Optical Character Reader
and 18M 1428 Alphameric Optical Reader, Form A24-
1473, for detailed information on the use of this chart.

Character-Recognition Rate

The rate of character recognition depends on character
spacing. For various character spacings, the maximum
available process time before the next character is
recognized is:
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Characters per Inch Milliseconds

10 1.5

9 1.7

8 1.9

7 2.3

6 2.7

5 3.3

Mark Reading 2.6

(minimum spacing — .140 inch)

Late Read

A read instruction must be executed for each character
the 1418 or 1428 places in the on-line register. This in-
struction must be given before the next character is
recognized by the reader.

The 1418 or 1428 tests the register before placing an-
other character on-line. If the previous character has
not been transferred to core storage, the new character
replaces the character in the register, and the late-read
indicator turns on. The previous character is lost. A
BRANCH ON LATE READ (Bxxxl) instruction resets this
indicator.

Note: The 1428 also branches if the late-reading mode

change indicator is oN. Refer to Branch if Indicator On (1-code)
under 1BM 1428 Instructions.

Multiple-Line Reading

When switching from one reading station to another
(special feature ), a minimum of 4 ms must be allowed
for activating the reading circuits.

Stacker Selection

A SELECT-STACKER instruction must be given within 10
milliseconds after the document passes document-end
4 sensing station. The SELECT-STACKER instruction can
be given any time before this point is reached. How-
ever, the next SELECT-STACKER instruction must not be
given before the previously selected document passes
this point by 15 ms or  inch. If a SELECT-STACKER
instruction is not given within 10 ms after the docu-
ment passes document-end 4 sensing station, the 1418
automatically rejects the document, and the operation
continues.

When using a 1428, if a SELECT-STACKER instruction
is not given within 10 ms, the machine stops and the
sort light turns on. However, if no characters on the
document are programmed to read into the system,
the document is automatically rejected, and the opera-
tion continues without signaling a sort-check error.
When a document-end switch setting is used to indi-
cate end-of-reading, the maximum time available for
a SELECT-STACKER is:

Document-End 1 94 ms
Document-End 2 62 ms
Document-End 3 25 ms
Document-End 4 10 ms
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The 1418 or 1428 stores the program-executed SELECT-
STACKER request until the designated document reaches
the selector station. Document reading can occur while
a stacker selection is being executed for a previous
document.

Sort Check (1428 only)

The sort-check feature checks the operation of the
PDS (photo document sensor) cells and associated cir-
cuitry as the document passes through the transport
of the scanner. If a photo document sensor failure is
detected, the 1428 stops and the sort light (located on
the display panel) is turned on. One of the pocket-
check lights located on the display panel is also turned
oN. The operating pocket-check light indicates the
pocket where the last properly read document was
selected. All succeeding documents in flight are also
routed to this pocket. Because the number of docu-
ments in transport at the time the sort check occurs
can vary, it is necessary to remove the top 3 to 5
documents (depending on document length) from the
indicated pocket and find the last document that read
correctly. All documents behind the correct one must
be rerun because they have not been read.

Spacing

Spacing between documents cannot be less than 3}
inch. However, for continuous feeding, this spacing
averages 14 inches, depending on the document con-
dition (humidity, temperature, type of stock, and sur-
face conditions). Programmers should allow for no
more than 10 ms (} inch) processing time between
documents. Additional processing time can be ob-
tained by using the time available during a document
cycle when reading from the document at the selected
read station is either unnecessary, or the scanned data
is to be ignored. Additional processing time is also
available during the document cycle when document
borders, insignificant data, or spaces between fields are
passing the selected read station.

An arbitrary amount of time always can be obtained
by single-feeding documents under control of the
stored program. Document output for single-document
feeding is determined by dividing the transport speed
(inches per minute) by the sum of the document
length (in inches) plus the arbitrary space between
documents (in inches). The arbitrary space between
documents is controlled by the programmer when
feeding single documents. Document output for single-
document feeding is always less than the document
output for continuous feeding,



Hopper Checks

Invalid Spacing

Spacing of less than 1 inch between documents is
detected at read-station 1. If the leading edge of a
document (B) reaches document-end 1 sensing station
before the previous document (A) leaves read-station
1, document B cannot be read. Document B is auto-
matically rejected and the hopper-check light turns
oN without stopping the 1418 or 1428. Branch-3 and
branch-6 indicators are prevented from turning on
until the leading edge of the next properly spaced
document is detected. However, the trailing edge of
document B still activates branch-5 according to the
document-end switch setting.

Overlapping

The 1418 or 1428 senses document overlapping when
the combined length of two or more consecutive docu-
ments exceeds 94 inches. Overlapped documents are
automatically rejected without being read and the
hopper-check light turns on without stopping the
1418 or 1428. Branch-3 and branch-6 indicators are
prevented from turning oN until the leading edge of
the next properly spaced document is detected. The
trailing edge of the last document in the overlapped
group activates the branch-5 indicator according to
the document-end switch setting.

Because branch-3 and branch-6 indicators are never
turned o~ for documents causing a hopper check, no

erroneous data can ever enter the processing system
while these unread, automatically rejected, documents
are being scanned.

Programming for Hopper-Check Detection

A programmed combination of branch-3 and branch-5
can be used to establish when hopper checks occur,
provided that the setting of the document-end switch
is appropriate. To detect a hopper check at read-sta-
tion 1, the document-end switch must be set at 1. To
detect a hopper check at read-station 2, the document-
end switch must be set at 4. If, at any time during the
document cycle, branch-5 indicator is turned orr by
the leading edge of a document, and branch-3 indi-
cator has not been turned oN within 15 ms after
branch-5 is turned oFF, a hopper check has occurred.

Line Switching

When the 1BM 1418 or 1428 is equipped with an addi-
tional reading station (special feature), specific dis-
tances must be allowed between the last character to
be read at one station and the first character at the
other station. For switching from station 1 to station
2, the distance cannot be more than 4.05 inches. For
switching from station 2 to station 1, the distance
cannot be less than 4.45 inches. (See Switching Sta-
tions in the Systems Reference Library publication,
BM 1418 Optical Character Reader and mm 1428
Alphameric Optical Reader, Form A24-1473,
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IBM 1412 Magnetic Character Reader,
Model 1

The 1M 1412 Magnetic Character Reader (Figure
H-42) can be used as a separate unit to sort documents
(off-line), or it can be attached to an 1M 1401 or 1460
Data Processing System with sorting controlled either
by the 1412 or by the stored program (on-line). This
flexibility permits the most efficient use of both the
data processing system and the 1412.

Data Flow

The 1BM 1412 reads documents into the processing
unit for processing when the reader is instructed by
the stored program to feed a document. Control over
the selection of data for transmission to the process-
ing unit remains with the 1412 read-field keys.

Sorting functions are identical in the reader on-line
mode and reader off-line mode because sorting, in
both instances, remains under the control of the 1412.

The stored program must instruct the 1412 to read
each document. After the data is read into the proc-
essor, the stored program can determine the pocket to
which each document is directed by examining the
sort-column digit. In the case of error documents,
the read-check indicator and the appropriate field-
error indicators can be interrogated to determine the
type of error.

IBM 1412 Instructions

One 1BM 1412 can be connected with the 1M 1401 or
1460 Data Processing System to read magnetic-ink
characters. Instructions that control 1412 operations
are presented in this section.

EAE A )

rAnssEeanmay —
- I

Figure H-42. 1BM 1412 Magnetic Character Reader
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Engage Magnetic Character Reader

Instruction Format.

Mnemonic Op Code A-address d-character
CU U %S1 E

Function. This instruction selects the 1412 and starts
document feeding.

This instruction must precede LOAD FROM MAG-
NETIC CHARACTER READER and MOVE FROM MAGNETIC
CHARACTER READER instructions. Once selected, the
1412 begins feeding documents. Document feeding
continues until the 1412 is instructed to stop feeding
documents, or until a system stop occurs.

Word Marks. Word marks are not affected.

Timing. T=N (Ly+1) ms+1/0.
Refer to the timing chart (Figure H-60).

Example. Engage the 1412 and start feeding docu-
ments (Figure H-43).

SPS
(A) OPERAND (8) OPERAND
LINE  [COUNT LABEL OPERATION] +f o |g cuan. Jaifd
3 8je  7is 1314 Ilk tooness ; 0% I_Y 20 Aooess |l20| Aok i k1)
0,0 ,0] RN XV Sl - - RN E
Avutocoder
Label roti OPERAND
40 48 80
M (A1) %81 sE .. . N eaa

Assembled Instruction: U %S1 E

Figure H-43. Engage Magnetic Character Reader

Disengage Magnetic Character Reader

Instruction Format.

Mnemonic Op Code A-address d-character
CU U %S1 D

Function. This instruction disengages the 1412 and
signals it to stop feeding documents.

Word Marks. Word marks are not affected.

Timing. T=N (L;+1) ms+1/0.
Refer to timing chart (Figure H-60).

Example. Disengage the 1412 and stop feeding (Fig-
ure H-44).



SPS
(A) OPERAND (8) OPERAND
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ovol v by CVl [4S1, . NP B HE D
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OPERAND
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Assembled Instruction: U %S1 D

Figure H-44. Disengage Magnetic Character Reader

Load from Magnetic Character Reader

Instruction Format.

Mnemonic Op Code A-address B-address d-character
LU L %S1 BBB R

Function. This operation causes a serial transfer of
characters from the 1412 to the processing unit. The
1412 must have previously been signaled to begin
feeding documents before this instruction can be
executed. The data processing system cannot per-
form any other operation during the execution of
this instruction.

The first character (including A. B. A. special sym-
bols) transferred from the reader to the processing
unit is placed in the storage location specified by
the B-address. Subsequent characters transmitted
from the same document enter successively lower
storage locations.

When the load instruction is used, a word mark
is automatically placed in each storage position con-
taining an A. B. A. special symbol.

NotEe: The read operation is completed when the process-
ing unit receives an end-of-data signal.

The earliest occurrence of the following conditions
generates an end-of-data signal:

1. The high-order field-definition symbol for the last
field selected for reading passes the read head
(photocell 3).

2. The leading edge of the document reaches photo-
cell 3A during processing unit on-line operations.
When this condition generates an end-of-data sig-
nal, 7.5 ms are available for stacker selection.

3. The trailing edge of the document reaches photo-
cell 3.

4. The processing unit encounters a group-mark
with a word-mark in read-in storage.

A read instruction is required for each document.
If the leading edge of the document reaches photo-
cell 3 without a read instruction for that document,
the late-read indicator turns on. The indicator turns
orf when the leading edge of the next document
reaches photocell 2 (read-ready time for the next
document). When the stored program is controlling
document distribution, the document must be di-
rected to a pocket with a SELECT STACKER instruc-
tion (Kd). When the 1412 controls distribution, the
late-read document automatically enters the reject
pocket.

Word Marks. The word marks are read into storage
as a result of sensing A. B. A. special symbols. There-
fore each position in storage containing A.B.A.
symbols also contains a word mark.

Timing. T =N (L;+ 1) ms + message length -+ docu-
ment movement® -+ 1.
*Refer to Figure H-60.

Example. Transfer characters serially from the 1412
to area labeled INPUTA (0705) (Figure H-45).

SPS
[ (A) OPERAND | (8 OPERAND
Line  {couny LABEL OPERATION AN o] cman. d
3 £ 103 hd (] 131 .7 poohess I:‘ A0 ;’I‘Ll Avoness [;I A }i
oigol v WU IASE L [ IINPYTAL T

Avutocoder
Label ati

30 39 49 L) ] 20
O b W1, uwPUTAR

OPERAND

Assembled Instruction: L %S1705R

Figure H-45. Load from Magnetic Character Reader

Move from Magnetic Character Reader

Instruction Format.

Mnemonic Op Code A-address B-address d-character
MU M %S1 BBB R

Function. This operation is the same as the LoAD FROM
MAGNETIC CHARACTER READER operation, with two ex-
ceptions:

1. No word marks are placed in storage in those po-
sitions containing special symbols.

2. This operation does not clear word marks from
storage.
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Note: If a word mark exists in storage where a group
mark is placed by an end-of-data signal, the storage position
thereafter contains a group-mark with a word-mark.

Word Marks. Word marks are not affected.

Timing. T =N (L;+ 1) ms + message length + docu-
ment movement® + 1.
*Refer to Figure H-60.

Example. Transfer characters serially from the 1412
to area labeled INPUTA (0705) (Figure H-46).

SPS

(A) OPERAND

| cnan
nl Ao

19) oPERAND T

LINE  [COUNT| LABEL (OPERATION|

o

cHAR.
ADDRESS
" ADY.

INPUTA |,

%S 190, |

£
34

t1LLR

3 ole e 3ie el

P N R XA 4

Autocoder

Lobe! rati OPERAND

30
NPUT,

Assembled Instruction: M %S1705 R

Figure H-46. Move from Magnetic Character Reader

Select Stacker — Magnetic Character Reader

Instruction Format.

Mnemonic
SS

Op Code d-character
K

X
(See Figure H-47)

Function. This instruction directs the document that
was just read by the reader to the reader pocket
specified by the d-character.

The reader must be operating in the processing
unit on-line mode to execute this instruction. If this
instruction is given when the reader is operating in
the reader on-line mode, the 1412 feeding stops and
the processing unit light turns on.

The d-character (A-M) representing one of the
13 reader pockets is sent to the 1412 and activates
the chute blade that directs the document to the
selected pocket.

The SELECT STACKER instruction must be given
before the document reaches photocell 4. Processing
time available to determine pocket selection de-
pends on the position of the leading edge of the
document when all required reading has been com-
pleted. For example, a minimum of 13 ms is avail-
able for pocket selection if the transit-routing field is
the last read field selected.
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d=character Reader Pocket
A A
B - B

C through L 0 through 9
M Reject

Figure H-47. Select Stacker d-Character

If the trailing A.B. A. field-definition symbol is
missing from the last read field selected, an end-of-
data signal is provided by either photocell 3 or 3A
to guarantee at least 7.5 ms for a SELECT STACKER
decision.

Photocell 3A is located in the transport mechanism
in such a position that the end-of-data signal occurs
after all possible inscribing positions on the docu-
ment have passed under the read head. If a seLecT
STACKER instruction is not given in time, the 1412
stops feeding documents (sort-compare) and directs
all documents that have left the separator station to
the reject pocket.

Word Marks. Word marks are not affected.
Timing. T=N (L;+ 1) ms.

Example. Select the document that was just read into
pocket number 1 (Figure H-48).

SPS
(A) OPERAND (81 OPERAND
Liwe jcount LaseL avoress x| o fg AvoRess ]t cun, [ d
3 1103 7]s 1] L) L0 23 AN, 2728 34 fnd 38) 39
oviel 1, ., ISSTT ., . P O P N
Autocoder
OPERAND

Assembled Instruction: KD

Figure H-48. Select Document into Stacker 1

Branch if Magnetic Character Reader
Late-Read Indicator On

Instruction Format.

Mnemonic Op Code I-address d-character
B B XXX 1

Function. This operation tests the 1412 to determine
whether or not it has detected a late-read condition
(document reaching photocell 3 without a READ in-



struction for that document). This indicator turns
off when the next document creates a read-ready
condition.

Word Marks. Word marks are not affected.
Timing.
No Branch:

T=N(L;+1) ms.

Branch (without indexing):
T=N(L;+1) ms.

Branch (with indexing):
T=N(L;+2) ms.

Example. Test the late-read indicator. If the indicator
is oN, branch to LRDTST (0623) (Figure H-49).

SPS

] (A) OPERAND (8) OPERAND |
LIKE  |COUNT LABEL + CHAR, g + CHAR. = d
s sle s 1l w|w roomees esl A% forfae fommees ]; A0S laafse
ool |, B TILROTST V., {1, A
Autocoder
Lobel perati OPERAND
..... 1. L IBIN ., LRDTS T g4, | s s .

Assembled Instruction: B 623 1

Figure H-49. Branch if Magnetic Character Reader Late Read
Indicator On

Branch if Magnetic Character Reader
Read-Not-Ready Indicator On

Instruction Format.

Mnemonic Op Code I-address d-character
B B XXX 2

Function. This instruction tests the read-not-ready
indicator and branches to the instruction specified
by the I-address when the indicator is on. The lead-
ing edge of a document passing photocell 2 turns off
the indicator when the trailing edge of the previous
document has passed under photocell 3. This occurs
for the 15 ms prior to the reading of the document.
This indicator turns on when the leading edge of the
document passes photocell 3. A read instruction
should be given only when the read-not-ready indi-
cator is OFF.

Word Marks. Word marks are not affected.

Timing.
No Branch:
T=N(L;+1) ms.
Branch (without indexing):
T=N (Li+1) ms.

Branch (with indexing):
T=N (L;+2) ms.

Example. Test the read-not-ready indicator. If the
indicator is oN, branch to RNRTST (0735) (Figure
H-50).

SPS
(A) OPERAND (B} OPERAND

LINE  [counT, LABEL OPERATHON owar. |3 can. || d
3 sls ris 13ft4 1104 hooness !!! ADJ. l-" 28 Aooness ‘i; A ; 39
Y P IB. H IRLN.R.T.S.T N HE N
Avtocoder

Lobel atl OPERAND
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e a o, (BIN  IRNRTST 02 . . 0 .

Assembled Instruction: 5735 2

Figure H-50. Branch if Magnetic Character Reader Read-Not-
Ready Indicator On

Branch if Magnetic Character Reader
Read-Check Indicator On

Instruction Format.

Mnemonic Op Code I-address d-character
B B XXX 3

Function. This operation tests the read-check indi-
cator and branches to the instruction specified by the
I-address when the indicator is oN. The indicator
turns o~ during a read operation if any of the se-
lected fields have:

1. an unreadable digit or symbol
2. a wrong sequence of symbols
3. missing digits or symbols
4. a missing field
5. an account number self-check-digit verification
error.
This indicator turns orr when the leading edge of
the next document passes photocell 3.

Word Marks. Word marks are not affected.
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Timing.
No Branch:
T=N{(L;+1) ms.

Branch (without indexing):
T=N(L;+1) ms.

Branch (with indexing):
T=N (L; +2) ms.

Branch (without indexing):
T=N (L;+1) ms.

Branch (with indexing):
T=N(L;+2) ms.

Example. Test the amount-field indicator. If the indi-
cator is oN, branch to AFDTST (0688) (Figure H-52).

SPS

{A) OPERAND () OPERAND

CHAR.

A
LINE | count LABEL ADDRESS ‘! CHAR.
E21

% 0.

ADORESS I tl
34
T

Example. Test the read-check indicator. If the indi-  pP—2p— S 1 e b e
cator is on, branch to RCKTST (0432) (Figure H-51).
SPS Autocoder
(A oPERAND | (8) OPERAND Lobel roti OPERAND
Live  |count LABEL P +] omn g J— [! cuan, [g]d 30 38 40 45
3 sle 7ls N P nl A% :-ng sl aelm . BIN, AFDT.STek N P
el 1 T ReRk ST L Ll - ”

Avtocoder

RCKTST. 3,

Assembled Instruction: 54323

Figure H-51. Branch if Magnetic Character Reader Read-
Check Indicator On

Branch if Magnetic Character Reader
Amount-Field Indicator On

Instruction Format.

Mnemonic Op Code I-address
B B XXX

d-character

Function. This operation tests the amount-field indi-
cator and branches to the instruction specified by
the I-address when the indicator is on. The indicator
turns oN during a 1412 read operation if:

1. Any of the characters in the amount field (includ-
ing the amount special symbols) are unreadable.

2. Special symbols are missing or out of sequence.
3. The field is missing.

4. The field length is invalid.

5. The late-read indicator is oN. The amount-field
indicator turns oFr when the leading edge of the
next document passes photocell 3.

Word Marks. Word marks are not affected.
Timing.

No Branch:
T=N(L;+1)ms.
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Assembled Instruction: B 688 4

Figure H-52. Branch if Magnetic Character Reader Amount-
Field Indicator On

Branch if Magnetic Character Reader
Process-Control Field Indicator On

Instruction Format.

Mnemonic Op Code I-address d-character

B B XXX

Function. This operation tests the process-control field
indicator and branches to the instruction specified
by the I-address when the indicator is oN. The indi-
cator turns oN during a 1412 read operation if:

1. Any of the characters in the process-control field
(including the special symbols) are unreadable.

2. The field is missing.

3. Special symbols are out of sequence or are miss-
ing.

4. The field length is invalid.

5. The late-read indicator is oN. The process-control
field indicator turns oFr when the leading edge of
the next document passes photocell 3.

Word Marks. Word marks are not affected.
Timing.

No Branch:
T=N(L;+1) ms.

Branch (without indexing):
T=N(L¢+1) ms.

Branch (with indexing):
T=N(L;+2) ms.



Example. Test the process-control field indicator. If
the indicator is oN, branch to PCFTST (0892) (Fig-
ure H-53).

SPS

Example. Test the account-number field indicator. If
the indicator is on, branch to ANFTST (0392)
(Figure H-54).

Assembled Instruction: _B_ 8925

Figure H-53. Branch if Magnetic Character Reader Process-
Control Field Indicator On

Branch if Magnetic Character Reader
Account-Number Field Indicator On

Instruction Format.

Mnemonic Op Code I-address d-character
B B XXX 6

Function. This operation tests the account-number
field indicator and branches to the instruction speci-
fied by the I-address when the indicator is o~. The
indicator turns oN during a 1412 read operation if:
1. Any of the characters in the account-field (in-
cluding the special symbols) are unreadable.

2. The field is missing.

3. Special symbols are missing or out of proper
sequence.

4. The field length is invalid.

5. The late-read indicator is on. If the 1412 is
equipped with the self-checking number special fea-
ture, self-checking digit errors also turn on the ac-
count-number field indicator. The account-number
field indicator turns oFr when the leading edge of
the next document passes the photocell 3.

Word Marks. Word marks are not affected.
Timing.
No Branch:
T=N(L:+1) ms.

Branch (without indexing):
T=N(L;+1) ms.

Branch (with indexing):
T=N (LI+2)ms.

SPS
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Assembled Instruction: B3926

Figure H-54. Branch if Magnetic Character Reader Account-
Number Field Indicator On

Branch if Magnetic Character Reader
Transit-Routing Field Indicator On

Instruction Format.

Mnemonic Op Code I-address d-character
B B XXX 7

Function. This operation tests the transit-routing field
indicator and branches to the instruction specified
by the I-address when the indicator is on. The indi-
cator turns on during a 1412 operation if:

1. Any of the characters in the transit-routing field
(including the special symbols) are unreadable.

2. The field is missing,

3. Special symbols (except the dash) are missing or
out of sequence.

4. The field length is invalid.

5. The late-read indicator is on. The transit-routing
field indicator turns off when the leading edge of
the next document passes photocell 3.

Word Marks. Word marks are not affected.
Timing.
No Branch:

T=N(L;+1)ms.

Branch (without indexing):
T=N(L;+1)ms.

Branch (with indexing):
T=N(L;+2) ms.
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Example. Test the transit-routing field indicator. If the
indicator is on, branch to TRFTST (0543) (Figure

H-55).
SPS
A1 oPERAND (91 oPERAND
Like {count LABEL an. | 8 o] cmn [gld
3 sls  7le 3l [ 04 Aoomees |!u A larfee B Iu hasial E7 P
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Avutocoder
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Assembled Instruction: E 5437

Figure H-55. Branch if Magnetic Character Reader Transit-
Routing Field Indicator On

Branch if Magnetic Character Reader
Document-Spacing Check Indicator On

Instruction Format.

Mnemonic Op Code I-address d-character
B B XXX 8

Function. This instruction tests the document-spacing
check indicator and branches to the instruction
specified by the I-address when the indicator is on.
The testing must be made only after the trailing
edge of the document passes photocell 3. This is
nearly equivalent to read-ready time.

The document-spacing check indicator turns on
when there is less than a minimum space between
documents, or when a document is longer than a
specified maximum.

This indicator turns off when the leading edge of
the next document passes photocell 3.

Word Marks. Word marks are not affected.
Timing.

No Branch:
T=N(L;+1)ms.

Branch (without indexing):
T=N(L;+1)ms.

Branch (with indexing):
T=N(L;+2) ms.

Example. Test the check indicator, and branch to
location labeled DSCTST (0650) (Figure H-56).
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SPS
(A) OPERAND (B) OPERAND
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Assembled Instruction: B 650 8
Figure H-56. Branch if Magnetic Character Reader Document-

Spacing Check Indicator On

IBM 1412 Programming Considerations

The conditions described in this section are items that
will assist the programmer in developing the pro-
grams.

Document Spacing Error

The document-spacing indicator turns on if:

1. The space between documents at the read station
is less than 3 inches.

2. The distance between leading edges of adjacent
documents at photocells 3 and 4 is less than 9
inches.

3. The document is more than 9 inches long.

If the indicator is o~ at read-ready time, the document
just read is directed to the reject pocket, regardless of
SELECT-STACKER instructions.

Engage Line

After the engage line is turned on by an Encace 1412
instruction, it is turned orFF only:

1. by a piSENGAGE 1412 instruction.

2. by pressing START/RESET on the 1401.

3. if the 1401 check-reset light is on.

These machine errors require a restart procedure. This
restart procedure must always include an ENGAGE
1412 instruction.

Serial Number (Auxiliary On-Us) Field

These facts should be considered when processing

data from the serial number field:

1. When operating in the processing unit on-line
mode, inscribing in the serial number field must
not extend beyond 7% inches from the leading edge
if the serial number is to be read.

2. The reader on-line mode allows reading beyond
the first 71 inches of a document.

3. There is no field-length count on the serial number
field.



Word Marks

A word mark accompanies each special symbol read
into the processing unit when the LoOAD instruction is
used. All special symbols (except the dash symbol)
associated with active read fields read into the sys-
tem.

Group Marks

A group mark only enters storage in the processing
unit at the end of each REap FrROM 1412 operation.

Clearing Storage After Read Error

The read-in area should be cleared before each reap
FROM 1412 operation. This is to ensure that only data
from the document currently being read is in storage
at the end of any read operation.

Data in Storage

A field cannot be read if the proper leading special
symbol of that field is not recognized. The field is ter-
minated by recognition of the proper trailing special
symbol or any other field definition special symbol.
(Dashes are not interpreted as field definition special
symbols.) The following examples are used to illus-
trate the preceding statements. Note that a field is
not valid unless it has the proper leading symbol and
the proper trailing symbol. For the examples, a docu-
ment containing all fields except the serial number
field has been chosen. All inscribed fields on the docu-
ment have been selected.

N OO
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Data Stored Without Read Errors

Figure H-57 illustrates data correctly inscribed. Fig-
ure H-58 illustrates its appearance in storage.

Data Stored with Read Error Conditions

1. If the low-order amount field symbol (1SS1) is
not identified, nothing enters storage until a spe-
cial symbol is identified. The dollar amount field
never enters storage. The amount and process con-
trol fields are in error. All fields except the amount
field enter storage (Figure H-59). Note that the
dash does not enter storage.

2. If the second amount symbol (2SS 1) is not iden-
tified, the dollar amount field and process control
field are in error. They appear in storage with the
second amount-symbol represented as an asterisk.
All other fields are in storage.
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3. If the first on-us symbol (1 S S 2) is not identified,
the process control and account number fields are
in error. They appear in storage with the first
on-us symbol represented as an asterisk. All other
fields are in storage.

4. If the first transit symbol (1 S S 3) is not identi-
fied, the account number and transit fields are in
error. They appear in storage with the first transit
symbol represented as an asterisk. All other fields
are in storage.

5. If the second transit symbol (2 S S 3) is not identi-
fied, the transit field is in error. The second transit
symbol appears an as asterisk. All other fields are
in storage. When operating in the processing unit
on-line mode, the end of data occurs, for docu-
ments less than 71 inches long, when the trailing
edge of the document passes photocell 3, and for
documents 74 inches or longer, when the leading
edge of the document passes photocell 3A. When
operating in the reader on-line mode, the end of
data occurs when the trailing edge of the docu-
ment passes photocell 3.

6. If a dash in the transit field is not identified, the
transit field is in error. An asterisk appears as an
extra character position in storage.

7. A missing dash (SS4), a missing blank space,
extra dashes, or extra blank spaces cause no read-
in errors. Blank spaces and missing dashes are not
transmitted to storage.

8. A missing character in any field causes that field
to be in error. It forces all data that is to the left
of the missing character on the check to shift one
position up in storage.

9. An unreadable character (including the dash sym-
bol) causes that field to be in error and an asterisk
to be inserted in that position.

10. A missing field symbol is the same as an unread-
able symbol except that an asterisk is not placed
in storage.

11. If the transit routing field is not selected and the
first transit symbol (1SS 3) is not identified, the
1412 continues to load the transit field and stops
after sensing the second transit symbol. The first
transit symbol enters storage as an asterisk. The
account number field is in error. The account
number field and the transit field enter storage.
For this example, assume that the account num-
ber field has been selected.

12. If the amount and transit fields are selected and
the second amount symbol is not sensed, the 1412
continues to read data into storage until it senses
a field-definition special symbol or an end-of-data
condition.
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13. If the amount and transit fields are selected and
the first transit symbol is not sensed, only the
amount field and the second transit symbol enter
storage. The 1412 considers the second transit
symbol to be the first transit symbol (1SS 3) and
continues to read data until it senses an end-of-
data condition. If the serial number is on the
check, sensing an on-us symbol causes an end-
of-data signal.

14. A second on-us symbol (SSS2) before the first
transit symbol (1SS 3) is acceptable. The SSS2
acts as a closing symbol for the account number
field and takes an extra position in storage. If the
S S S 2 is unreadable, the account number field is
in error and an asterisk enters storage, even though
the first transit symbol is readable.

15. If the SSS 2 is missing but the first SS 3 is present
and readable, the account number field enters
storage as a valid field.

16. Any special symbol conflict causes all field error
latches to turn on.

Stop Conditions

The stored program must be written to handle stops
initiated in the data processing system.

Whenever possible, system stops should be initiated
by pressing the 1412 stop-restore key. When this is
done, source documents stop feeding in the 1412. All
data read is properly entered into the system and cor-
rectly processed. The system can then be stopped with
a minimum of problems, and the program will have
stopped in a read-not-ready condition. All additional
processing will have been accomplished.

Whenever any other stop key in the system is
pressed, the stored program exelcutes the instruction
being handled. Then, the processing unit stops oper-
ating.

All documents in the 1412 whose leading edges are
past photocell 1 when the processing unit stops con-
tinue to feed through the reader. Those whose lead-
ing edges are past photocell 4 have been read inte
the system, and have been correctly distributed. Those
whose leading edges have not reached photocell 4, but
whose active read-fields have passed the read head
when the system stops, have entered data into the
system correctly, but have not been properly dis-
tributed. Those that have started under the read head
but whose active data fields have not completely
passed under the read head, have entered part of their
data into the system, and have not been assigned
distribution. Those whose leading edges have not yet
reached photocell 3 have been neither read nor as-
signed distribution.



A system error stop acts upon the 1412 in the same
manner.

The stored program, therefore, must be written to
print out (or otherwise indicate to the operator) the
last data entered into storage. With this information
the operator can determine the last document read
and verify the accuracy of document distribution. This
print-out indication is also needed in case of 1412
jams and 1412 emergency stops.

IBM 1412 Timings

Determining the 1412 Feeding Rate

The facts needed to develop a formula for the 1412
feeding rate are:

1. Documents move through the 1412 at a rate of 5
ms per inch.

2. The average space between documents approxi-
mates the average length of the documents.

8. One miillisecond is equal to 1/1000 of one second.
To find the average 1412 document cycle time:
1. Determine the average length of the documents.

2. Multiply this figure by two. (This accounts for the
space between documents.)

3. Multiply this result by 5 (ms per inch). This prod-
uct is the average number of milliseconds required
for each document.

Example: If the average document length is 8
inches, then 8 in/doc. X2 X5 ms/in.=80 ms per
document. Because 2 and 5 are constants, they can be
combined to arrive at the formula: A X 10 =ms/docu-
ment, where A is the average length of the document.

However, a figure in documents-per-minute will be
more practical. To determine the number of millisec-
onds per minute, multiply 1000 (ms per sec.) X 60
(seconds per minute). 1,000 X 60 = 60,000 milliseconds
in a minute.

To determine the number of documents per min-
ute, divide the number of milliseconds per minute
by the document cycle time (in milliseconds). There-
fore, the formula is:

60,000 + (A x 10), or
6,000 + A

Example: Using the example of 8 inches for an
average document:

6,000 - 8 = 750 documents per minute.

Feed Call

Figure H-60 illustrates, schematically, the path of a
document through the 1412. The positions of five pho-
toelectric cells, which detect the presence or absence
of a document, are shown.

Pressing the 1412 start key feeds documents to pho-
tocell 1. To move documents past photocell 1 when
operating on-line, the stored program must initiate a
1412 feed call by supplying an ENcAaceE 1412 instruc-
tion. During normal operations, the feed call is avail-
able when documents reach photocell 1. This allows
a continuous flow of documents from the separator
station. However, if a feed call is not available when
the leading edge of a document is sensed at photocell
1, the document stops. If a feed call is interrupted at
any time after its leading edge is sensed at photocell 1,
that document feeds on to a pocket.

Conditions that Interrupt the Feed Call. Conditions
that interrupt a feed call and stop document feed-
ing with a document under photocell 1 are:

1. A piSENGAGE 1412 instruction has been issued.

2. A pocket in the 1412 is full.

3. The unload-pocket/restart key has been pressed.
4. No read-field key was pressed for a processing
unit-on-line operation.

5. The electronic accumulator — sequence checking
feature is executing a print cycle.

6. The machine is single-cycling in the customer-
engineering single-feed mode.

All these conditions except the disengage instruc-
tion cause the stored program to enter a pro-
grammed read-not-ready loop (no document sensed
by photocell 2).

Time Between Documents

The minimum time between documents is 15 ms.

Documents in Flight

A disengage 1412 instruction interrupts the feed call.
Any documents whose leading edges have passed pho-
tocell 1 must be processed by the processing unit pro-
gram.

Photocell 3 is located near the read head. The dis-
tance between photocell 1 and photocell 3 is 10'%s
inches. Normally, the spacing between documents is
approximately equal to the length of the trailing docu-
ment. The minimum spacing is 3 inches. Considering
the minimum length check (6 inches) and the mini-
mum spacing requirements, a program would, under
valid conditions, need to handle the processing of two
documents after a disengage instruction. However, if
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Documents stop feeding here unless reader is engaged

Engage feed line is broken by: disengayge instruction, full pocket, pressing unload-pocket/restart switch before a full pocket condition, no read
field key activated during processing unit on-line operations, electronic accumulator print cycle, single-feeding mode, single cycle (customer
-engineering aid).

Leading edge turns late read indicator off

Document spacing test.

Leading edge resets document reject latch.

Leading edge turns read not ready line off

Document spacing test. Both test indicators on indicates less than 3" between documents.

Leading edge turns late read indicator on

Leading edge resets recognition circuits

Leading edge resets sort register

Leading edge resets error indicators

Leading edge turns read not ready indicator on, If the 1412 is disengaged and this indicator remains on 150 ms,
there are no more documents.

Trailing edge of documents indicates end of data signal to processing unit causing group mark in storage
if last field definition special symbol is missing (on-line modes)

Trailing edge of documents less than 7} inches in length initiates end of data signal, causing group mark in
processing unit storage if last field definition special symbol is missing (processing unit on-line mode only)

All data fields have passed read head. This photocell is active in (processing unit on-line mode
only)
Lleading edge of documents exceeding 7}4 inches in length initiates end of data signal, causing
group mark in processinng unit storage, if last field definition special symbol is missing (process-
ing unit on-line mode only)
Program must provide stacker select instruction by the time the leading edge of the docu-
ment reaches this position.
Leading edge resets routing register.
Trailing edge of document initiates the sort-compare test.
Document
«—length
test here. fr———
Leading edge sensed here before Indicates a long document or two
trailing edge is sensed here documents over- lapped.
4 150 ms
50 ms minimum ftill
read ready time from
engage instruction
- 7.5
50 ms minimum 15 ms 375 ms |
st 103" f3" 7" 1V
§ T 2= POCKETS / Vi
Photocell 1
Photocell 2
Photocell 3
Photocell 3A
Photocell 4

DIRECTION OF DOCUMENT MOVEMENT

Figure H-60, Timing Chart
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less than the minimum spacing is present, or a docu-
ment is short, it is possible to have as many as three
documents whose leading edges have passed photo-
cell 1, but have not yet reached the read head. Be-
cause every one of these documents must be read and
distributed (if only to determine invalid spacing), the
program should be written to handle three documents
after every disengage instruction,

When a read-not-ready condition exists for 115 ms
after a disengage 1412 instruction has been executed,
the stored program can proceed as if there are no
more documents to be processed.

Select Stacker Timings

Processing time for stacker selection begins with the
end-of-data signal. The SELECT STACKER instruction
must be available to the 1412 when the document
reaches photocell 4. The time available for selection
can be determined by measuring the distance between
the leading edge of the document and photocell 4
when the stored program receives an end-of-data
signal.

A formula for select-stacker time is: (9—R) X 5.
9 =inches between read head and photocell 4.
R = distance between the leading edge of the document and the

read head when the end-of-data signal is generated.
5 =number of milliseconds per inch of document travel.

When no read-error occurs, these timings apply:
1. Amount field only is selected. The available time is

35 ms for stacker selection and 35 ms for process-
ing.

2. Process control field is last field selected. Timing
depends upon the maximum number of digits to
be read. Use the formula to determine select-stacker
and processing time.

3. Account number field is last field selected. Read
fields can use 4'%s inches of document space. Avail-
able time is 20 ms for stacker selection and 20 ms
for processing.

4. Transit routing field is the last field selected. The
transit/routing field can extend as far as 6%s inches
from the leading edge. This condition allows 13
ms for stacker selection and 15 ms for processing.

5. Serial number field is selected. If the serial num-
ber field is selected, only 7% ms are available for
stacker selection. Because this field may not be
inscribed on some documents, the end-of-data sig-
nal must be generated by the leading edge of the
document passing photocell 3A. Processing time is
15 ms.

NotTe: More than 7% ms may be available for stacker selec-
tion when:
1. the document is completely read before the leading edge of
the document reaches photocell 3A.
2. the document is less than 7% inches long.
3. a group-mark with a word-mark is reached in storage.

Because it is impossible to estimate the actual time
available in such cases, 7% ms should be used as the
minimum time available for processing and program-
sorting the error document.
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IBM 1419 Magnetic Character Reader

When attached to an M 1401 or 1460 Data Process-
ing System, the 1BM 1419 Magnetic Character Reader
(Figure H-61) permits fast and direct entry of banking
transactions into core storage. Data, in the form of
magnetically inscribed characters, is read from docu-
ments and transferred into core storage for processing.
During this time, the documents are selected into
stackers specified by the stored program.

IBM 1419 Instructions

The instructions presented in this section are those
used by the 18Mm 1401 or 1460 Data Processing Systems
and those data processing systems wherein the instruc-
tions are compatible with the 1401 or 1460. Any other
data processing system to which the 1419 is attached
must provide the 1419 with similar instructions. Actual
instructions for these systems can be found in refer-
ence material for the specified data processing system.

Unless the mnemonic is identified as either a Sym-
bolic Programming System (SPS) mnemonic or an
Autocoder (A) mnemonic, the one shown applies to
both.

One 1419 can be connected with the 1M 1401 or
1460 Data Processing Systems to read magnetic-ink
characters. Instructions that control 1419 activity are
presented in this section.

Unit Control

Instruction Format.

Op Code A-address d-character
U

%S1 X

Mnemonic
CU

Function. This instruction controls the operation of
the 1BM 1419. Its function depends on the character
in the d-character position of the instruction.

Figure H-81, 1BM 1419 Magnetic Character Reader
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d-Character Operation

E ENGAGE: Selects the magnetic character
reader and instructs it to start feeding docu-
ments continuously, This document-feeding
capability continues until the 1419 is in-
structed to stop feeding documents (pis-
ENGAGE) or until a system-stop occurs.

D DISENGAGE: Instructs the 1419 to stop feed-
ing documents.

Word Marks. Word marks are not affected.
Timing. T=N (L;+1) ms+1/0.

Note. When operating in the overlap mode, an interlock occurs
whenever an ENGAGE 1419 or a DISENGAGE 1419 instruction is
issued while the channel is busy. Therefore, always test to
determine that the I/0 channel is not busy before issuing
one of these instructions during overlap-mode operations.

Example. Engage the 1419 and start feeding of docu-
ments (Figure H<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>