STANDARD EDP REPORTS

Prepared & Edited by
AUERBACH CORPORATION
Philadelphia, Penna.

Printed and Distributed by
BNA Incorporated
WASHINGTON, D.cC.

STANDARD

4 EDP
| REPORTS
' AUERBACH / =§§_A, PRINTED IN THE UNITED STATES Or‘-‘ AMERICA

NI N AN




The information contained herein has been obtained from reliable sources
and has been evaluated by technical teams with extensive working experience
in computer design, selection and application. The information, however, is
not guaranteed.

Acknowledgement is made of the inspiration and guidance provided by the
Information Systems Branch of Office of Naval Research which has supported
data gathering activity by Auerbach Corporation in fields similar to some
covered in these reports. The data contained and formats used in STANDARD
EDP REPORTS were not prepared under any contract with the U. S. Govern-
ment; and they are the exclusive property of the copyright holders.



IBM 1401

International Business Machines Corp.

i
JMKNJmh
—AUER BACI;

l AUERBACH INFO,INC.l

PRINTED IN U. S. A.

STANDARD

EDP

REPORTS

N

()



IBM 1401

International Business Machines Corp.

il
Ammmeh
—AUER BACI;

l AUERBACH lNFO,INC.'

PRINTED IN U. S. A.

STANDARD

EDP

REPORTS




401:001.001

SIANDARD
A\ EDP
UERBACE: RUPCKT

IBM 1401

Contents

CONTENTS
1. Introduction . .. .. .. ittt i ittt i e e e e e e e e 401:011
IBM 1401-G — Summary Report . . . .. .. ... ... .. ....... 401:012
2. Data Structure . .. .. .. i i ittt ittt i it et e et e, 401:021
3. System Configuration . .. .. .. .. ... .. i i e, 401:031
1 Typical Card System . .. ........ .. 0i i, 401:031.1
II 4-Tape Business System . .. .. .. .. cv it vt v 401:031.2
III 6-Tape Business System . . . .. .... .. ..ot n... 401:031.3
IV Expanded Tape System . . .. .. ..t enneennnsn 401:031, 4
V  6-Tape Auxiliary Storage System with 1311 Disk
Storage . .. ... e e e e 401:031.5
V  6-Tape Auxiliary Storage System with 1405 Disk
Storage . .. .. .. e e e e e e 401:031.6
Table of System Configurations .................. 401:031.7
4. Internal Storage
1406 Core StOTage. . v v vt et i e e e e e e 401:041
1405 Disk Storage Unit .. ......... ... ..., 401:042
3327 Disk Storage Control . ........... 0ot nnn.. 401:042. 4
1311 Disk Storage Unit ..................... e e e e 401:043
5. Central Processor
1401 Processing Unit........... ... ... 401:051
6. (8703 4110 1= 401:061
7. Input-Output; Punched Tape and Card
1402 Card Read-Punch (Reader) .. ........cuuiiitunennnenenn 401:071
1402 Card Read-Punch (Punch) . .. .. .. ..ot it ittt ieeennnns 401:072
1011 Paper Tape Reader . .. .. .. ..ttt eeentmnneeennns 401:073
1012 Paper Tape Punch .. .. .. .. ..ttt it ittt e ennnnnn 401:074
8. Input-Output; Printers
1403 Printer ... ... ... i i e e e e e e 401:081
1404 Printer (Cards or Continuous Forms) . .. .. .. .. o0 ee .. 401:082
1407 Console Inquiry Station . . . ... ... .. .. ... .00t un... 401:083
9. Input-Output; Magnetic Tape
729 Magnetic Tape Unit . . ... .. ... .0ttt nnn 401:091
7330 Magnetic Tape Unit . . ... .. .0 ittt i in et ieenneens 401:092
7340 Hypertape . ... ... .. ittt ieetoeeensennns 401:093
10. Input-Output; Other
1009 Data Transmission Unit ........................... 401:101
1418 Optical Character Reader . .. .. .. ..ot ittt tineenennnn 401:102
1419 Magnetic Character Reader . . .. .. ...t vtv i v enennn. 401:103
1412 Magnetic Character Reader . . . ... .... .. .. ..o ... 401:104
1428 Alphameric Optical Reader .. ........ ..t vt eeeennnenn 401:105
7710 Data Communication Unit . ......................... 401:106
1231 Optical Mark Page Reader .. ........¢'ueeeeeenenneann 401:107
7770 Audio Response Unit. . . .. o v it it vt it vt it et et ee e 401:108
11. Simultaneous Operations . . . .. v v v i vt vt it it it et ittt e e 401,111
5730 Processing Overlap . .. .. ... it it it ittt it ienenennn 401:111.1
5585 Print Storage . ........ it ittt ittt 401:111.1
6040 Read Punch Release . . . .. .. .. ittt ittt it ieeennann 401:111.1
12, Imstruction List . .. .. .. it i ittt it i i et i it e et e 401:121
13. Coding Specimens
Symbolic Programming System . ............ ..t 00... 401:131
Autocoder . .. .. ...ttt i e et e e 401:132
14, Data Codes
Internal, Magnetic Tape, & DiskStorage . ............... 401:141
Printer . .. .. .. e e e e e e 401:142
Card . ..ot e e e e e e e e e e e e 401:143
Collating Sequence . . . . .. .. .. ...t ittt it 401:144

©1964 Auerbach Corporation and Info, Inc. 3/64



401:001.002 IBM 1401
CONTENTS (Contd.)
15. Problem Oriented Facilities ............. .. ... .. 401:151
Data Sortingand Merging . .......... v nnnnn 401:151, 13
1401 SORT 1 .. . ittt ittt to et et tenesoennsennses 401:151, 13
1402 SORT 2 & MERGE 2 . .. ... .ttt itinneeneeennns 401:151, 13
SORT 6 . . ittt ittt ettt e ittt e e 401:151, 13
Report Writing . ... .. ...t ittt it ittt it it st enens 401:151. 14
1401 Card Report Program Generator . .. ............... 401:151, 14
1401 Tape Report Program Generator . .. ............... 401:151, 14
21 401:151.14
Data Transcription ... ...........c0cee' .. e e e 401:151, 15
Multiple Utility Program for IBM 1401 Tape Systems ....... 401:151. 15
Programs for Card Systems . ..............000oun... 401:151, 15
Disk Storage Utility Programs . . ... .. .. co oot vt eeenenn 401:151. 15
1009 Utility Programs . .. .. ... ..t vttt eeneoenenenons 401:151. 15
7710 Utility Programs . .. ... v oo v v o et e veononsnnesens 401:151.15
File Maintenance . . . .. .. .ottt it vttt ot veeenennens 401:151. 16
Other . . .t i e e e e e e e e e e e 401:151, 17
16. Process Oriented Languages
COBOL ...ttt ittt ettt et te it iee e 401:161
FORTRAN . ..t i i it ittt et ettt et 401:162
17. Machine Oriented Languages
Symbolic Programming System . ..................... 401:171
Autocoder . .. ... ... et e e e 401:172
18. Program Translators
Symbolic Programming System . ..................... 401:181
Autocoder . .. ... e et e e 401:182
COBOL 4-8K . ..ttt it erannnneneeeeeenennnn 401:183
FORTRAN . .. ittt ittt ettt it teneann 401:185
19, Operating Environment . . . . ... vttt it i ittt ittt ettt 401:191
20. System Performance . .. .. ... ...ttt ittt ettt 401:201
Notes on System Performance ...........c0uveeeenno. 401:201. 001
Worksheet Data . . .. ..ot vttt ie ittt iiie it e 401:201. 011
Generalized File Processing . ... ... .. ... it unnn. 401:201,1
S0 1 1~ 401:201, 2
Matrix Inversion . ... ... v it in i it ittt ineeeennnnnns 401:201, 3
Generalized Mathematical Processing . .. ........ .. ..... 401:201, 4
Generalized Statistical Processing . .. .. ... oot v e vrvn.nn. 401:201, 5
21. Physical Characteristics .........cu it ieennnnnn e e 401:211
22, Price Data .. ... ..ttt et e e e e e e, 401:221
3/64 i
,lllllmmnllh.

UERBACI':



401:011.100

STANDARD

EDP
REFORTS IBM 1401

Introduction

INTRODUCTION
§ 011.

The IBM 1401 is a small scale, solid-state computer system oriented toward business
data processing applications. A wide range of peripheral devices and optional features are
offered for 1401 systems. In addition to its primary function as a small scale business data
processing system, the 1401 has found wide acceptance as an input-output processor for
larger, tape-oriented systems such as the IBM 7070 and 7090 series. System rentals range
from approximately $2, 500 to $18, 000 per month, but most installations fall within the $4, 000
to $12, 000 range. First customer deliveries of 1401 systems were made in September, 1960,
and more than 4, 000 have been installed to date.

Compatibility

The 1401 was the first member of the rapidly expanding IBM 1400 series of data
processing systems, and it is now the second smallest in price and throughput. The IBM 1440
(Report 414:), the smallest member of the series, is program-compatible with (and slightly
faster than) the 1401 with respect to internal processing, but the 1440 uses slower input-output
units and different instructions to control them. The recently announced IBM 1460 (Report
415:) uses the same set of stored-program instructions as the 1401, so programs coded for
a 1401 can, in general, be run without alteration on a 1460 with the same (or expanded) com-
plement of input-output units and optional features. The 1460 is nearly twice as fast internally
as the 1401 and uses most of the same peripheral devices. The faster, more expensive
IBM 1410 (Report 402:) uses a different addressing method and instruction set, but can execute
many 1401 programs without alteration through the use of built-in 1401 compatibility circuits.

Hardware

A 1401 system can have from 1,400 to 16, 000 alphameric character positions of core
storage. Each core position contains six data bits, a parity bit, and a word mark bit used to
denote the end of a variable-length field. Core storage cycle time is 11.5 microseconds
(compared to 11.1 microseconds in the IBM 1440, 6.0 in the 1460, and 4.5 in the 1410).

Up to five 1311 Disk Storage Drives can be used in a 1401 system. Each drive holds
one replaceable Disk Pack at a time, providing random access storage for 2, 000, 000
alphameric characters in addressable sectors of 100 characters each. With the optional
Track Record feature, a single 2,980-character record can be recorded on each track, in-
creasing the capacity of a single Disk Pack to 2,980, 000 characters. Up to 20, 000 characters
can be read or recorded without movement of the comb-like access mechanism, so the system
is suitable for sequential as well as random processing. Total waiting time for access to a
randomly-placed record averages 270 milliseconds; with the optional Direct Seek feature, the
figure is reduced to 170 milliseconds.

The older 1405 RAMAC Disk Storage Unit provides 10, 000, 000 or 20, 000, 000
character positions of non-replaceable storage, in 200-character blocks. Average random
access time is about 600 milliseconds.

The 1401 Processing Unit is a solid-state, alphameric processor with add-to-store
logic. It has no accumulator. All operations are performed serially by character. The
basic instruction format consists of a one-character operation code, two 3-character operand
addresses, and a one-character modifier; instruction length can vary from one to eight
characters and averages about six characters. Operands can be of any length up to the
capacity of core storage. Operand length is not specified in 1401 instructions; instead each
operation is terminated when a word mark bit is sensed in the operand itself. Instructions
are executed at the rate of about 4, 000 per second in typical 1401 routines.

A flexible editing capability is standard, but multiplication, division, indexing, three-
way comparisons, sense switches, and multi-word internal transfers are all extra-cost

© 1963 by Auverbach Corporation and BNA Incorporated Revised 5/63
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options. Without these optional features, the processing capabilities-of the 1401 are severely
limited. In fact, the Advanced Programming Feature (which provides three index registers,
instructions to store the address register contents, and the "move record" instruction) is
nearly indispensable if the user hopes to take advantage of the much-heralded variable field
length capabilities of the 1401.

The use of dynamically variable field lengths (i.e., fields whose lengths vary from
record to record within the same file) deserves very serious consideration. The main
advantage of variable field lengths is that the required input-output time is reduced, and this
is a valid consideration when the input-output time is the limiting factor on overall processing
time. The additional data manipulation required to utilize these fields of varying length and
varying location within a record, however, can significantly increase the central processor
time (sometimes to the point where it exceeds tape input-output time) and the programming
complexity.

An alternative method of reducing total time requirements for a problem is the use of
a variable record length technique employing combinations of variable and fixed length fields.
All fields (usually numeric) that require considerable manipulation are assigned fixed lengths
and fixed locations in the record, while any fields (usually alphabetic) that require very little
manipulation form the variable portion (usually the end) of the record. This method effectively
reduces total time requirements for most applications without unduly complicating the
programming.

System operation is basically serial in nature (i.e., one operation at a time). Little
overlapping of input-output operations with one another or with internal processing is possible
unless optional features such as Print Storage, Processing Overlap, and Read Punch Release
are added. Use of these features (described in Section 401:111) increases the system's
capability for simultaneous operations, but also increases programming complexity and input-
output area storage requirements.

The 1401 Card Read-Punch reads standard 80-column cards at a peak speed of 800
cards per minute and punches them at 250 cards per minute. The 1403 Printer prints up to
600 alphameric lines per minute. It features a unique, horizontal-chain printing mechanism
that produces high qualtity printing and permits interchangeable character sets.

Up to six 729 and/or 7330 Magnetic Tape Units can be connected. Peak data transfer
rates range from 7, 200 to 62, 500 characters per second. Only one tape read or write opera-
tion at a time is possible. The central processor is interlocked during tape read and write
operations unless the Processing Overlap feature is added. With Processing Overlap, internal
processing can be overlapped with tape start-stop times and (at transfer rates of 20, 016
characters per second or below) with character transfers to or from a tape unit.

Up to four 7340 Model 2 Hypertape Drives can be connected to a 1401 through the
Serial Input/Output Adapter. These new magnetic tape units are cartridge-loaded, have peak
data transfer rates of 34, 000 characters or 68, 000 decimal digits per second, and are com-
patible with the faster Hypertape Drives used on IBM 7074, 7080, 7090, and 7094 systems
(but not with the 729 or 7330 tape units).

The Serial Input/Output Adapter alternatively permits connection of any one of the
following devices: a paper tape reader or punch, a magnetic or optical character reader, a
data transmission terminal, or a direct system-to-system link with an IBM 1440, 1460, or
another 1401.

Software

A wide variety of software has been developed and made available for the 1401 by both
the manufacturer and 1401 users. Programs supplied by the manufacturer include:

e SPS-1 and SPS-2: basic symbolic assembly systems, usable on a card-only 1401.

5/63  Revised AUERBACH / BNA
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1401 Autocoder: more advanced assembly system, providing macro facilities;
requires four magnetic tape units on the translating 1401.

1401-1311 Autocoder: utilizes 1311 Disk Storage instead of magnetic tape;
otherwise similar to 1401 Autocoder.

Input-Output Control Systems: provide macro instructions and corresponding
generalized routines to facilitate coding of input-output operations; four versions

are available for different system configurations.

Report Program Generator: facilitates preparation of programs to produce
printed reports from punched cards, magnetic tape, or 1311 Disk Storage.

FARGO: a "load-and-go" report generator that produces IBM 407-type printed
reports.

Sorting and Merging: four generalized routines to handle sort/merge operations
using either magnetic tape units or 1311 Disk Storage.

Auto-Test: expedites testing and debugging of programs coded in Autocoder,
SPS, and FARGO.

Disk File Organization Programs: nine programs to assist in establishing and
maintaining data files in 1311 Disk Storage, in either random or sequential
arrangements.

Utility Programs: a variety of routines to perform frequently-needed functions
such as data transcription, multiplication, and program loading in card, tape,
and Disk Storage systems.

COBOL: translates programs coded in COBOL into symbolic form for Autocoder
assembly; 2 versions are available, for 1401 systems with at least 4, 000 and
12, 000 core storage positions; both versions require 4 magnetic tape units and
a number of special features.

FORTRAN: compiles programs coded in a severely restricted subset of the full

FORTRAN language; magnetic tape is not required, and ''load-and-go' operation
is possible.

© 1963 by Auerbach Corporation and BNA Incorporated Revised
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INTRODUCTION

The IBM 1401-G is a low-cost, stored-program punched card processing system designed
primarily to replace conventional punched card tabulating equipment in applications which
are not large enough to justify installation of any of the higher-performance computer
systems in IBM's 1400 series. The most significant feature of the 1401-G is that its
introduction has reduced the rental price of a minimum IBM 1401 card system (consisting
of central processor with 1400 core storage positions, card read-punch unit, and printer)
from $2, 475 (for a 1401 Model A) to $1,900 per month. This reduction in price is ac-
companied by a significant reduction in system performance capabilities: although the
1401-G Processing Unit has the same instruction set and processing speed as other 1401
models, the only models of the 1402 Card Read Punch and 1403 Printer available in 1401-G
systems are considerably slower than their counterparts in other 1401 systems.

A 1401-G system consists of:

© A 1401 Model G Processing Unit with 1, 400, 2, 000, or 4, 000 alphameric
character positions of core storage and a cycle time of 11, 5 microseconds.

© A 1402 Model 4 Card Read Punch that can read 450 cards per rainute and
punch 250 cards per minute.

© A 1403 Model 4 or 5 Printer that can print 465 single-spaced alphameric
lines per minute; Model 4 has 100 print positions and Model 5 has 132.

No other peripheral devices, and only a limited number of the optional features available
for other 1401 models, can be used in a 1401-G system. When the user's equipment
needs increase, he will need to replace the 1401-G with a different model of the 1401 or
with a 1460, both of which are program-compatible with the 1401-G.

Most of the programs and programming systems available for 1401 card systems can be
used with 1401-G systems of adequate core storage capacity. These include SPS, Basic
Autocoder, Report Program Generator, FARGO, and a variety of utility routines.

Initial customer deliveries of 1401-G systems are scheduled for October, 1964.

DATA STRUCTURE

The 1401-G, like all IBM 1400 series computers, is a character-oriented system. Each
core storage position consists of 8 bits (6 data bits, parity bit, and word mark bit) and
can hold one alphameric character (i.e., a decimal digit, a letter, or a special symbol).
Both data fields and instructions are variable in length, and their lengths are defined

by word mark bits. Instruction lengths range from 1 to 8 characters and are most
commonly 7 characters. Data fields may be of any length up to the capacity of core
storage.

©1964 Averbach Corporation and Info, Inc. 3/64
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.03 SYSTEM CONFIGURATION

Typical Card System; Configuration I

Deviations from Standard Configuration:. . . printer is slower by 535

lines/minute.

card reader is slower by
550 cards/minute.

core storage is smaller by
4, 000 characters.

multiply-divide hardware and
index registers are not available.

Equipment Rental

Core Storage:
4, 000 positions

$1,180
Processing Unit:
1401 Model G3
B Card Read Punch 400
I jO Reads: 450 cards/min.
> Punches: 250 cards/min.
o Printer: 465 lines/min. 600
o (132 print positions)
Optiondl features included: .......... High-Low-Equal Compare 75
Sense Switches 15
Expanded Print Edit 20
Additional Print Control 60
Read Punch Release 25
TOTAL: $2,375

.04 INTERNAL STORAGE

Models G1, G2, and G3 of the 1401 Processing Unit contain 1400, 2000, and 4000
character positions, respectively, of core storage. The 1401-G differs from all other
1401 models in that the user may not expand its core storage capacity beyond 4000 positions
by adding a 1406 Core Storage Unit. Cycle time is 11.5 microseconds for each access of
one alphameric character. See Section 401:041 for further details on 1401 core storage.

None of the IBM Disk Storage Units may be used in a 1401-G system.

.05 CENTRAL PROCESSOR

The 1401 Model G Processing Unit is functionally identical with other 1401 models
(Section 401:051) except that the range of peripheral devices and optional features that
can be used with the 1401-G is severely restricted. The following 1401 optional features
are not available in 1401-G systems:

®  Advanced Programming (indexing, Store Address Register, and Move
Record instructions)

®  Multiply-Divide instructions

°

Processing Overlap

i
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CENTRAL PROCESSOR (Contd.)

®  Column Binary
®  Print Storage

®  Numerical Print
°

Selective Tape Listing
®  Serial Input/Output Adapter.

The 1401-G Processing Unit uses add-to-storage logic and has no accumulator. All
operations are performed serially by character. The basic instruction format consists

of a 1-character operation code, two 3-character addresses, and a 1-character modifier.

Instructions may contain various combinations of these four parts and range from one to
eight characters in overall length. Operand lengths are not specified in 1401-G instruc-
tions; instead, most operations are terminated when a word mark bit is sensed in the
operand itself,

Instructions (other than those that initiate I/O operations) are executed at the rate of about

4, 000 per second in typical 1401-G routines. Processor speeds for the 1401-G are the
same as those listed for the 1401 in Paragraph 401:051, 4; for example:

For random addresses

c=a+h:............. 207 + 46D usec.
b=a+b:............. 115 + 23D usec.

Sum Nitems: . ......... (115 + 23D)N usec.

c=abi. ... 466 + 3450D + 140D2 ,sec.
c=a/bi.. . e 8680 + 2950D + 172D2 ysec.

where D is operand length in decimal digits.

Optional Features

Bit Test: Permits a programmed branch if any bit in a specified core location matches
the corresponding bit in the modifier character of the branch instruction.

High-Low-Equal Compare: Permits indicators to be tested for high, low, or equal
conditions after a comparison.

Expanded Print Edit: Adds check protection, floating dollar sign, decimal control, and
sign control left to the basic 1401 editing capabilities.

Read Punch Release: Permits use of the 35-millisecond card reader start time and the
37-millisecond card punch start time interlock periods for internal processing, thereby
making more processing time available during each read or punch cycle.

Sense Switches: Six console switches and corresponding testable indicators which can
be used for external control of the stored program.

Space Suppression: Provides program control of space suppression on the 1403
Printer.

1402 CARD READ PUNCH, MODEL 4

The 1402 Model 4 consists of a 450 card-per-minute reader and a 250 card-per-minute
punch for standard 80-column cards. The two units are housed within the same cabinet
but are functionally independent of one another. All operating characteristics of the 1402
Model 4 are the same as those of the 1402 Model 1 used in other 1401 systems (Sections
401:071 and 401:072) except that Model 4 has a reading speed 350 cards per minute lower
than Model 1 and includes the Early Card Read option as a standard feature.

Optional Features

Interchangeable Feed: Permits either 80-column or 51-column cards to be read by
interchanging some hardware components.

Punch Feed Read: Adds a reading station ahead of the punching station so that results
can be punched into the same cards from which input data was read.

©1964 Averbach Corporation and Info, Inc.
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.08 1403 PRINTER, MODELS 4 AND 5

Models 4 and 5 of the 1403 Printer are slower versions of the 1403 Model 1 and 2 horizontal-
chain printers used in other 1401 systems. Rated speed is 465 single-spaced alphameric
lines per minute. All other characteristics are the same as those of Models 1 and 2, as
described in Section 401:081, A dual-speed carriage provides skipping speeds of 75

inches per second for skips of more than 8 lines and 33 inches per second for shorter

skips. The standard print set has 48 characters. The only difference between 1403

Models 4 and 5 is that Model 4 has 100 printing positions and Model 5 has 132.

Optional Features

Interchangeable Chain Cartridge Adapter: Permits the operator to replace the standard
print chain with another chain containing a different type font or special character
arrangement,

Auxiliary Ribbon Feeding: Permits satisfactory utilization of polyester film ribbons,
which provide improved printing quality as required for optical character recognition.

.11 SIMULTANEOUS OPERATIONS

The basic 1401-G, like other 1401 systems, has a very limited capability for simultaneous
operations. The Processing Unit is inhibited during all input-output operations except
during a short period at the end of each card or print cycle. The optional Read Punch
Release feature increases the amount of overlapping by permitting internal processing

to continue during the card reader and punch '"start times' (35 and 37 milliseconds,
respectively). This feature introduces the possibility of an error halt if the read or punch
instruction is not issued within the required interval after card feeding has been initiated.
The Print Storage feature, which permits virtually complete overlapping of printing with
internal processing in other 1401 models, is not available for the 1401-G.

The 1401-G has a new capability, called "interleaving' by IBM, that enables it to perform
either a print-and-read or print-and-punch operation in the time normally required for a
card read or punch operation alone. This is accomplished by overlapping the printing
operation with either card reading or card punching. Card reading and punching, however,
cannot be interleaved with one another. Time relationships for 1401-G input-output
operations, including the times available for internal processing, are summarized in

the table below.

Cycle Processing Cards/Lines

Operation Time, msec Time, msec per Minute
Card Reading:

Without Read Punch Release 133.3 21 450

With Read Punch Release 133.3 56 450
Card Punching:

Without Read Punch Release 240 22 250

With Read Punch Release 240 59 250
Printing 129 17 465
Print and Read 133.3 20 450
Print and Punch 240 22 250

.12 INSTRUCTION LIST

The 1401-G uses the same set of instructions as other 1401 systems, as listed in Section
401:121, (Those 1401 instructions which pertain to peripheral devices and optional
features which are not available for the 1401-G naturally cannot be used in 1401-G
programs.)

.14 DATA CODE TABLES

Same as IBM 1401; see Sections 401:141 through 401:144,

I
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.15 SOFTWARE

IBM 1401-G users will be able to utilize most of the programs and programming systems
that have been developed for 1401 card systems by both the manufacturer and cooperating
users. The principle programming systems available from IBM include:

© 1401 Basic Autocoder 4K — a symbolic assembly system for card systems
with 4, 000 positions of core storage. The language includes all the
facilities of 1401 Autocoder, as described in Section 401:172, except
macro instructions.

© 1401 Basic Autocoder 2K — a symbolic assembly system for card systems
with 2, 000 positions of core storage. The language is a subset of Basic
Autocoder 4K and has the same capabilities except that no literals are
permitted and symbolic names may not be used as operands in Origin and
Equate statements.

O  SPS-1 — a basic symbolic assembly system for card systems with the
minimum 1, 400 positions of core storage, as described in Section
401:171.

©  FARGO and Card Report Program Generator — two systems that facilitate
the preparation of reports from data in punched card files on 1401-G
systems with 4, 000 core storage positions; both are described in Section
401:151.

.20 SYSTEM PERFORMANCE

Internal processing speed of the 1401-G is the same as that of other 1401 models, except
that the Advanced Programming and Multiply-Divide features, which can significantly
reduce processing times, are not available for the 1401-G. Timing relationships for the
input-output devices and their capabilities for simultaneous operations are discussed in
Paragraph . 11, above.

Since the 1401-G is a punched card system designed for business applications, the most
meaningful standard test of its system performance is the generalized file processing
problem, Standard File Problem A, as performed on Standard Configuration I, the

"Typical Card System" shown in Paragraph .03. This problem involves updating a

master file from information in a detail file and producing a printed record of each
transaction, The standard problem is fully described in Section 4:200, 1 of the Users' Guide.

For Standard Configuration I, both the master and detail files are on punched cards, and
it is assumed that the two files have been collated off-line so that each detail card follows
the two cards which comprise the associated master file record. Master file records
with no activity (i.e., no corresponding detail cards) would, in most cases, be removed
from the file before the computer run, so only the processing time at an activity factor
of 1,0 is significant.

For each record processed at an activity factor of 1.0, it is necessary to read two master
cards and one detail card, punch two updated master cards, and print one report line.
This can be accomplished by means of two read operations, two punch operations, and
one '"interleaved'" read-and-print operation in a total of 833 milliseconds per record.
Taking full advantage of the optional Read Punch Release feature, a total of 164 milli-
seconds per record is available for internal processing, and this exceeds the 106 milli-
seconds required to perform the specified computations. The time required to process
10, 000 master file records, therefore, is 139 minutes, (Standard Configuration I of
the original IBM 1401, shown on page 401:031.100, can perform the same job in 100
minutes, though at a significantly higher cost, through the use of a faster card reader
and printer plus the optional Advanced Programming, Multiply-Divide, and Processing
Overlap features on a 1401 Model B4 Processing Unit. )
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IBM 1401-G

3/64

8 012.

.21

.22

PHYSICAL CHARACTERISTICS
Width

Equipment (in,)
1401 Model G

Processing Unit 58
1402 Model 4 Card

Read Punch 58
1403 Printer, Models

4 and 5 48

*Included in Processing Unit Load.
Power requirements: 208 or 230 volt, 3-phase, 4-wire,
60-cycle AC,

PRICE DATA

Equipment

1401 Processing Unit:
Model G1; 1400 core positions
Model G2; 2000 core positions
Model G3; 4000 core positions

1402 Model 4 Card Read Punch

1403 Printer:
Model 4; 100 print positions
Model 5; 132 print positions**

Optional Features:
Bit Test
Expanded Print Edit
High-Low-Equal Compare
Read Punch Release
Sense Switches
Space Suppression
Interchangeable Feed (1402)
Punch Feed Read**
Interchangeable Chain (1403)
Auxiliary Ribbon Feeding

* Maintenance charges shown here apply for first 36 months, and are higher thereafter.

Depth
(in.)

31

30

29

Monthly

Rental

$ 950
1, 050
1,180

400

550
660

Height

60
45

53

**  Prices include cost of required control on Processing Unit.
*** Single use charge (one time only).

i
.dllum\l!

!!|I|.

AUERBACH
.

Weight Power Heat
(1b.) (KVA) (BTU/hr)
1, 840 4.0 6,700
1,260 * 3,500
750 * 3,000
Monthly
Maintenance* Purchase
$50. 00 $65, 750
50. 00 66, 550
52. 00 69, 750
38.25 28, 000
104. 00 31,400
112.75 34, 950
0.50 800
0.50 750
1.75 2, 800
0.50 950
0.50 550
- 60
28.25 3,175
5.75 2, 985
- 3,125
20.00 3, 075



STANDARD

EDP
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401:021.100

IBM 1401

Data Structure

DATA STRUCTURE

§ 021.
.1  STORAGE LOCATIONS

Name of

Location Size Purpose or Use

Character: 8 bits Alphamerics,

Sector: 200 char 1405 Disk Storage Unit
record location,

Band: S5 sectors 1405 Disk Storage Unit,

Disc: 400 bands 1405 Disk Storage Unit,

Band: 2,000 char 1311 Disk Storage Unit.

Disc: 500 bands 1311 Disk Storage Unit,

© 1963 by Auerbach Corporation and BNA Incorporated

INFORMATION FORMATS

Type of Information Representation

1 character.

1 character.

1 to 8 characters.

1 to N characters, ended
by word mark.

1 to N characters, ended
by record or group mark,

Numeral: .
Letter: . . . . .
Instruction: . . .
Number:

o o e s
e o o .

Blockis v v v ¢ 4 o W

N is limited by size of core storage.
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l 401:031.100
STANDARD

e IBM 1401

' = System Configuration

SYSTEM CONFIGURATION

§ 031.

I. TYPICAL CARD SYSTEM (CONFIGURATION I)

Deviations from standard configuration: . . . . . . . . . Printer slower by 400 lines/minute.
Card reader slower by 200 cards/minute.

Rental: . . . . . e e e e e e .+ 4 wue v o« « . $4,330 per month.
Equipment Rental

Core Storage: additional
4, 000 positions $ 575

Processing Unit: 1401 Model B4
(with 4,000 positions core

storage) 1,630
< Card Read-Punch 550
- ( Reads: 800 cards/min.

Punches: 250 cards/min.

> Printer: 600 lines/min. 775

Optional Features Included: . . . . . . . . . .. . .. Advanced Programming. 105
Multiply-Divide. 325

Processing Overlap. 250

Early Card Read. 10

High- Low-Equal Compare. 75

Sense Switches. 15

Expanded Print Edit. 20

TOTAL. . . . . . . . .. ... $4, 330
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401:031.200 _

IBM 1401

§ 031.

II.  4-TAPE BUSINESS SYSTEM (CONFIGURATION II)

Deviations from Standard configuration: . . . . . . . . . . . . . .. Card Reader faster by
300 cards/minute.
Card Punch faster by
150 cards/minute.
3 index registers.

Rental: . . . . . o e e e e e e e e e e e e e e e e e e e $5,920.

Equipment

Core Storage: additional
4, 000 positions

Processing Unit: 1401
Model E4.
(with 4, 000 positions
core storage)

< ( Card Read-Punch
Reads: 800 cards/min.
Punches: 250 cards/min.

Printer: 6Q0 lines/min.

Magnetic Tape Units (4)
>« 7,200 or 20,016
char/sec.

Optional Features Included: . . . . . . C e e e e e e e e e e e e High - Low-Equal Compare.
Sense Switches.

5/63 Revised I AUERBACH / BNA '

Rental

$ 575

2,130

550

775

1, 800

75
15



SYSTEM CONFIGURATION 401:031.300

§ 031.

III. 6-TAPE BUSINESS SYSTEM (CONFIGURATION III)

Deviations from standard configuration: . . . . . . . . . . . . . .. Magnetic tape faster by 11,000 char/sec.
Card Reader faster by 300 cards/minute.
Card Punch faster by 150 cards/minute.

Rental: . . . . . . ... ... e e e e e e e e e e e e e . $10, 830 per month.
Equipment Rental
Core Storage: additional $1,575

12, 000 positions

Processing Unit: 1401 Model C6
(with 4, 000 positions core

storage) 2,755
Console Inquiry Station 175
> (including Adapter)
4 Card Read- Punch 550
- ( Reads: 800 cards/min.
Punches: 250 cards/min.
Printer: 600 lines/min. 775
>
Magnetic Tape Units (6):
>4 15, 000 or 41, 667 4,200
char/sec.
Optional Features Included: . . . . . . . . . . . . ... ... . Advanced Programming . 105
Multiply~-Divide. 325
Processing Overlap . 250
Early Card Read. 10
High- Low-Equal Compare. 75
Sense Switches. 15
Expanded Print Edit. 20
TOTAL:. . . . . . . . .$10,830
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401:031.400 IBM 1401

§ 031.

IV. EXPANDED TAPE SYSTEM (CONFIGURATION IV)

Deviations from standard configuration: . . . . . . . . . . . . . Simultaneous reading and writing on

magnetic tape is not possible.

Maximum number of tape units available
is 6 rather than the 12 specified.

Core storage is smaller by 40, 000
positions.

Card Reader is 300 cards/minute faster.

Card Punch is 150 cards/minute faster.

Rental:. . . . . . . e e e e e e e e e e e e e e e e e e e $11, 540 per month.

Equipment Rental

Core storage: additional
12,000 positions $1,575

Processing Unit: 1401 Model C6.
(with 4,000 positions

core storage) 2,755
>« Console Inquiry Station.
(including Adapter) 175
<4 Card Read-Punch 550
»- ( Reads: 800 cards/min.
Punches: 250 cards/min.
> Printer: 600 lines/min. 775
Magnetic Tape Units (6): 4,535
m 15’ 000' 41’ 667 or
60,000 char/sec.
Optional Features Included: . . . . . . . . .. . .. ... ... Advanced Programming. 105
Multiply-Divide. 325
Processing Overlap. 250
Print Storage. 375
Early Card Read. 10
High- Low- Equal Compare. 75
Sense Switches. 15
Expanded Print Edit. 20
TOTAL . . . . . . . ... $11,540
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SYSTEM CONFIGURATION

401:031.500

§ 031.

V. 6-TAPE AUXILIARY STORAGE SYSTEM WITH 1311 DISK STORAGE (CONFIGURATION V)

Deviations from standard configuration:

.............

L—

Card Reader faster by 300 cards/minute.
Card Print faster by 150 cards/minute.
Disk Storage is smaller by 5, 100, 000

characters.

$13, 330

Equipment

Rental

1311 Disk Storage Drives (5):

14, 900, 000 positions total

Core Storage: additional
12,000 positions

$2,500

1,575

Processing Unit: 1401 Model F16

(with 4, 000 positions core

storage) 2,665
Console Inquiry Station 175
(including Adapter)
Card Read-Punch 550
Reads: 800 cards/min.
Punches: 250 cards/min.
Printer: 600 lines/min. 775
Magnetic Tape Units (6):
15, 000 or 41, 667 4,200
char/sec.
Advanced Programming. 105
Multiply-Divide. 325
Processing Overlap. 250
Early Card Read . 10
High- Low-Equal Compare. 75
Sense Switches. 15
Expanded Print Edit. 20
Track Record. 40
Direct Seek. 50
TOTAL. . . .. .. ... $13,33
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401:031.600 IBM 1401

§ 031.

V. 6-TAPE AUXILIARY STORAGE SYSTEM WITH 1405 DISK STORAGE (CONFIGURATION V)

Deviations from standard configuration: . . . . . . . . . . . . .. Card Reader faster by 300 cards/minute.
: Card Punch faster by 150 cards/minute.

Rental: . . . . . e e e e e e e e . e e e e e e e e $12, 255 per month.
Equipment Rental
1405 Disk Storage and
Controller: 20,000, 000
characters $1,515
Core Storage: additional
12,000 positions 1,575
Processing Unit: 1401 Model F16.
(with 4,000 positions
core storage) 2,665
>-4— Q Console Inquiry Station 175
(including Adapter)
4 ( Card Read- Punch 550
P»- Reads: 800 cards/min.
Punches: 250 cards/min.
- Q Printer: 600 lines/min. 775

Magnetic Tape Units (6) 4,200
>« 15,0000r 41, 667 char/sec.

Optional Features Included: . . . . . .. . . « o v o o v v o v Advanced Programming. 105
Multiply-Divide. 325
Processing Overlap. 250
Early Card Read . 10
High- Low-Equal Compare. 75
Sense Switches. 15
Expanded Print Edit. 20
TOTAL . . . . « « ¢« .. .$12,255
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SYSTEM CONFIGURATION 401:031.700

SYSTEM CONFIGURATIONS - IBM 1401

CARD ORIENTED TAPE ORIENTED
SYSTEMS
SYSTEMS SYSTEMS

1401 Processing Unit Model

No., with core storage

positions indicated:

1,400 Al Bl Cl D1 D11 El none

2,000 A2 B2 Cc2 D2 D12 E2 none

4,000 A3 B3 C3 D3 D13 E3 F3 F13 F23

8,000 (with 1406 Model 1) A4 B4 C4 D4 D14 E4 F4 F14 F24
12,000 (with 1406 Model 2) A5 B5 C5 D5 D15 ES F5 F15 F25
16,000 (with 1406 Model 3) A6 B6 Cé6 D6 D16 E6 F6 F16 F26
Maximum number of peripheral

units:

1402 Card Read Punch 1 1 1 0 0 1 1 1 1

1403 Printer, Model 1* 1 1 0 0 0 1 1 1 1

1403 Printer, Model 2* 1 1 1 1 1 1 1 1 1

1404 Printer* 0 1 1 0 0 1 1 1 1

1405 Disk Storage 0 0 0 0 0 0 1 1 1

1311 Disk Storage 0 5 5 0 0 5 0 0 0

1406 Core Storage 1 1 1 1 1 1 1 1 1

1407 Console Inquiry 0 1 1 1 1 1 1 1 1
729 Tape Unit 0 0 6 6 0 0 0 6 0
7330 Tape Unit 0 0 6t 6 6 6 0 6t 6

1412 Magnetic Reader, -or

1418 Optical Reader, or

1419 Magnetic Reader, or

1428 Alphameric Optical

Reader, or 0 1 1 1 1 1 1 1 1

1009 Data Trans. Unit, or

1011 Paper Tape Reader, or

7710 Data Communication

Unit or
3271 Direct Data Channel

Availability of Special

Features:

Processing Overlap no yes yes yes yes yes
Expanded Print Edit yes yes std. std. yes yes
Read Punch Release yes yes std. no yes yes
6 Sense Switches yes yes std. std. yes yes
Multiply-Divide no yes yes no yes yes
Print Storage no yes yes yes yes yes
Column Binary no yes yes no yes yes
High - Low-Equal Compare no yes yes yes yes yes
Advanced Programming no yes yes yes yes yes
Compressed Tape no no yes yes yes yes
Punch Feed Read no yes yes no yes yes
51-Column Feed yes yes yes no yes yes
Early Card Read yes yes yes no yes yes
Numerical Print yes yes yes yes yes yes
Interchangeable Chain yes yes yes yes yes yes
Selective Tape Listing no yes yes no yes yes
Space Suppression yes yes yes yes yes yes
Additional Access Arm no no no no no yes
Direct Seek no yes yes no yes no

Scan Disc no yes yes no yes no

Seek Overlap no yes yes no yes no

Track Record no yes yes no yes no

* Only one printer may be attached to a system.
1 Tape Intermix Unit required (max. total of 729 and 7330 tape units is 6).
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401:041.100

STANDARD

EDP

REPORTS IBM ]40]
Internal Storage
Core Storage

INTERNAL STORAGE: CORE STORAGE

§ 041. . 242 Data regenerated
constantly:. . . . . . . no.
.1 GENERAL .243 Data volatile: . . . . . . no.
.244 Data permanent: . . . . no.
.11 Idenmtity:. . ...... Core Storage. . 245 Storage changeable:. . . no.
1401 Processing Unit and
1406 Core Storage Unit. .28 Access Techniques

Models 1, 2, and 3.

. . .281 Recording method: . . . coincident current.
.12 BasicUse:. . ... .. working storage. .283 Type of access: . . . . . uniform.

.13 Description: R
— .29 Potential Transfer Rates

The 1401 Processing Unit may contain 1,400, 2,000, .
or 4,000 character positions of core storage. When | -291 Peak bit rates

more than 4,000 positions are required, a 1406 Cycling rates: . . . . . 87,000 cycles/second.
Core Storage Unit is added. Models 1, 2, and 3 .292 Peak data rates

contain 4,000, 8,000, and 12,000 positions, respec- Unit of data: . ... .. character.

tively. Cycle time is 11.5 microseconds for each Conversion factor: . . . 8 bits/char.

access of one alphameric character. Each charac- Datarate:. . . . .. .. 87,000 char/sec.
ter position consists of 8 bits: 6 data bits, 1 odd Compound data rate: . . 87,000 char/sec.

parity bit, and 1 word mark bit. Core Storage is
used for all input-output areas and index registers, | +3 DATA CAPACITY
a total of from 260 to 461 positions, depending upon

the optional features installed. .31 Module and'System Sizes
.14 Availability:. . . . .. 12 months as of Minimum Maximum
April, 1963, Storage Storage
.15 First Delivery: . . . . 1401, September, 1960 Identity:
1406, March,,1961. 1401 Model: 1 2 3 4 5 6.
1408 Model:  none none none 1 2 3.
-16  Reserved Storage Words: variable.
. Characters: 1,400 2,000 4,000 8,000 12,000 16,000,
Purpose Number of locations Locks Instructions: variable.
' , Modules: 1 1 1 2 2 2,
Index registers: 9 char none.
Arithmetic registers: 0.
Logic registers: 0. .32 Rules For Combining
I-O control: . Modules:. . . . . ... all possible configurations
Card read area: 80 char none. - are shown above.
Card punch area: 80 char none.
Printer area: 100 or 132 char none.
Column binary area: 160 char none. | -4 CONTROLLER:. .. ..none.
.2  PHYSICAL FORM .5  ACCESS TIMING
.21 Storage Medium: . . . . magnetic core.

.51 Arrangement of Heads: . 1 access device.
.22 Physical Dimensions

.52 Simultaneous

. 221 Magnetic core type storage Operations: . . . . . . none.
Core diameter: . . . . 0.050 inch. —
Core bore:, . . . . .. 0. 030 inch. .53 Access Time Parameters and Variations

Array size (4Kmodule):50 by 80 by 8 bits.
6 by 5. 125 by 8.5 inches.

.531 For uniform access

.23 Storage Phenomenon: . . direction of magnetization. Access time:. . . . . . 6.5 u sec.
Cycle time: . . .. .. 11.5 p sec.
.24 Recording Permanence For data unit of:. . . . 1 character.

.241 Data erasable by
program: . . . . . . . yes. .6 CHANGEABLE STORAGE: no.
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401:041.700-

IBM 1401

§ 041.

.7  AUXILIARY STORAGE PERFORMANCE

.71 Data Transfer

Pair of storage units possibilities

.73 Effective Transfer Rate

With self: . . . ... . .43,500 char/sec.
With Disc Storage Unit: . 8,420 char/sec.

.8 ERRORS, CHECKS AND ACTION

With self: ... .... yes. Error Check or Action
With Disc Storage Unit: yes. Interlock
Invalid address: limit check stop.
.72 Transfer Load Size Receipt of data: parity check indicator and alarm.
Dispatch of data: send parity bit indicator and alarm,
Withself: . . ...... 1 to N char limited by Conflicting commands: not possible.
storage capacity. Invalid character: validity check stop and alarm.
With Disc Storage Unit:. 1 record or 1 band. Recovery of data: parity check indicator and alarm.

5/63 Reprinted
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EDPr
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INTERNAL STORAGE: DISK STORAGE UNIT

401:042.100

IBM 1401
Internal Storage

1405 Disk Storage

§ 042. .23 Storage Phenomenon: . . magnetization.
-1 GENERAL .24 Recording Permanence
.11 Idenmtity: . . . . . . . Disk Storage Unit.
1405 Models 1 and 2.
"RAMAGC". . 241 Data erasable by
Program:i. . . . . . . . yes
.12 BasicUse: . . . . . . auxiliary storage. . 242 Data regenerated
T constantly: ... ... no.
+13  Description: . 243 Data volatile: . . . . .. no.
This store, often referred to as a RAMAC unit, . 244 Data permanent: < . .00,
consists of 25 or 50 thin magnetic discs on a com- . 245 Storage changeable:. . . no.
mon vertical shaft, Each disc has 200 bands on the
top face and 200 on the bottom. Each band is divi- | +25 Data Volume Per Band of 1 Track
ded into 5 sectors, each capable of holding 1 rec- .
ord with a fixed length of 200 alphameric charac- Words: . . ....... variable.
ters. Model 1 has 25 discs with a total capacity of Characters:.. . . . . . . 1,000.
50, 000 records or 10,000,000 characters. Model 2 Digits: . . ... - 1,000.
has 50 discs with a capacity of 100,000 records or Instructions: . . . ... variable.
20, 000, 000 characters. Only one unit can be con- Records: . . ... ... 5.
nected to a system. Disc storage drive seek time .26 Bands Per Physical Unit: . 400 per disc (200 on each
can be fully overlapped with internal processing, side),
No overlapping is possible during disc read or write .27 Interleaving Levels: . none.
operations. . R
.28 Access Techniques
Access is by means of a fork-shaped arm with two . P .
read-write heads, one head serving each face of the %gé %ecgr;ift r;%ég:ts;hod. » + « moving heads.
disc. The arm moves vertically to the selected : P
disc, then horizontally to the selected band. A Description of Stage Possible starting stage
seven-position indelible address on the disc is used " Remove head from un-
to verify automatically that the record accessed is wanted disc: . . . ... . if new disc is selected.
the one called for by the program. The "write disc Move head to selected disc: no.
check” command can be used for a programmed Move head to selected band: if same disc was previously
comparison of data in core storage with data previ- selected.
ously written on the disc. Access time varies from wait for start of selected
0.2 to 860 milliseconds; the average for pure ran- record: .+ . v 4 u b e ... if same band was previously
dom processing is about 600 milliseconds. The peak selected,
transfer rate is 22,500 characters per second; bulk Wait for transfer of record:. no.
transfer rate with optimum arrangement of data is .
8,420 characters per second. .29 Potential Transfer Rates
An Additional Access Armis available as anoptional | -291 Peak bit rates
feature. This makesitpossible to seek two different Cycling rates: . . . . . 1, 200 rpm.
records simultaneously, but only one read or write Bit rate per track:. . . 157,500 bits/sec/track.
operation can be done at a time. -292 Peak data rates
Unitofdata: . . . ... character.
Conversion factor:. . . 7 bits/char.
.14  Availability: . . . . . 12 months as of Gain factor: . . . ... L
— April, 1963. Datarate: . . .. ... 22,500 char/sec.
Compound data rate:. . 22,500 char/sec.
.15 First Delivery: . . . . July, 1961.
—_— .3 DATA CAPACITY
.16 Reserved Storage: . . none. .
—_— .31 Module and System Sizes
.2 PHYSICAL FORM Minimum Maximum
.21 Storage Medium: . . . multiple discs. ) Storage . Storage
—_— Identity: 1405 Model 1 1405 Model 2.
.22 Physical Dimensions Discs: 0 25 50.
Words: 0 variable variable.
.222 Drum or Disc Characters: 0 10, 000, 000 20, 000, 000,
Diameter: . « « o 24inches. Instructions: 0 variable variable.
Thickness or length: . thin. Records: 0 50,000 100, 000.
Number on shaft: . . Model 1, 25 discs. Bands: 0 10,000 20, 000.
Model 2, 50 discs. Modules: 0 1 1.
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401:042.320 IBM 1401
§ 042. .52 Simultaneous Operations (Contd.)
.32 Rules for Combining Without Additional
Modules:. . . . . . . . only 1 module per system. Access Arm:. .... a+c+d=atmostl,
b=0.
.4 CONTROLLER With Additional
- Access Arm:. . ... c+d=at most 1.
.41 Idenmtity:. ... ... . .Disk-Storage Control. a+c+d=at most 2.
#3327. b=0.
.42 Connection to System .53 Access Time Parameters and Variations
.421, On-Line: , .. ... . 1 max (Built into Disk
Storage Unit), .532 Variation in access time
.422 Off-Line:. . . .. .. none, Variation Example
.43 Connection to Device Stage e =
Remove head from unwanted disc: 0 or 90 to 250 200.
.431 Devices per controller:. 1. Move to selected disc: 0 or 100 to 315 200.
.432 Restrictions: . .. ... none. Move to selected band: 0 or 90 to 250 200.
Wait for start of selected record: 0.2 to 50.2 25,
.44 Data Transfer Control Read one record, or 10 10.
Read one band: 50 --.
.441 Sizeofload: . ... .. one 200-char record or
one 1,000-char band. Total: 10.2 to 915 635,
.442 Input-Output area: . . core storage.
.443 Input-Output area
access: ... .....eachcharacter. .
.444 Input-Output area .6 CHANGEABLE STORAGE: none.
lockout: . ... .... yes, for full block. )
.445 Synchronization: . . automatic. .7  AUXILIARY STORAGE PERFORMANCE
.447 Table control:. . . . . . none.
.448 Testable conditions:. . . inoperable access arm. .71 Data Transfer
.5  ACCESS TIMING Pair of storage units possibilities
With self: . ... .. .no.
.51 Arrangement of Heads With core storage: . . yes.
.511 Stacks per system: ., . . 2 (4 with Additional Access | .72 Transfer Load Size
Arm).
Stacks per module: . . . 2 (4 with Additional Access With core storage: . . . 1l record or 1 band.
Arm),
Stacks per yoke: . . . . 2 (4 with Additional Access | ,73 Effective Transfer Rate
Arm).
Yokes per module: . . .1 (2 with Additional Access With core storage: . . . 8,420 char/sec.
Arm).
.512 Stack movement: . . . . vertically to selected disc;
then horizontally to se-
lected band, .8 ERRORS, CHECKS AND ACTION

.513 Stacks than can access

any particular location:1 (2 with Additional Access

Arm).
. 514 Accessible locations, records
Model 1 Model 2
By single stack
With no movement: 5 5.
With all movement: 25,000 50, 000.
By all stacks
With no movement: 10 10.

- 515 Relationship between
stacks and locations:
all discs; other stack
serves bottom faces.

.52 Simultaneous Operations

A Lo . . . Waiting for access to spe-
cified location.

B: ....... . ... Searching for access by
pattern matching.

C:...... e e e e Reading.

D: ...... .+ ... .Recording.

5/63 Revised

1 stack serves top faces of

Error Check or Action
Interlock
Invalid address: none.
Receipt of data: parity check indicator and alarm.

Dispatch of data: send parity bit: indicator and alarm.

Conflicting

commands: interlock wait,
Inoperable ac-

cess arm: check indicator and alarm.
Wrong-length

record: check indicator and alarm,
Wrong-record

selected: address comparison try again; if still

wrong, set indica-

tor and alarm,
indicator and alarm,
indicator and alarm.

Any DSU error;
Recovery of data:

check
parity check and
address comparison

NOTE: "Write disc check” can be programmed for complete veri-
fication of write operations,
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Internal Storage
IBM 1401
1311 Disk Storage Drive

INTERNAL STORAGE: 1311 DISK STORAGE DRIVE

§ 043,

.1 GENERAL

.11 Idenmtity: . ... .. .. Disk Storage Drive.
1311 Models 2 and 4.

.12 BasicUse: . .. .. . . auxiliary storage.

.13 Description

The 1311 Disk Storage Drive is a low cost random
access storage, available for the IBM 1410, 1440 and
1620 Data Processing Systems as well as the 1401,
which features rapid interchangeability of the "Disk
Pack" storage cartridges. The system is suitable
for either random or sequential processing methods.

Each Disk Pack consists of six discs on a common
vertical axis. Data can be recorded on ten disc sur-
faces; the top and bottom surfaces of the pack are not
used. Each recording surface is divided into 100
concentric tracks, each track is divided into 20 sec-
tors, and each sector holds a 5-character address
and up to 100 alphameric characters of data. The
data capacity is therefore 2, 000 characters per
track, 200,000 characters per surface, and

2,000, 000 characters per pack. With the optional
Track Record feature, the data capacity is 2, 980
characters per track, 298, 000 characters per sur-
face, and 2, 980, 000 characters per pack. It should
be noted that use of this feature requires reading full
tracks of data, thereby increasing the required in-
ternal core storage. Up to 5 Disk Storage Drives can
be connected to a 1401 system, thus the maximum
on-line data capacity is 10, 000, 000 characters.

Access is by means of a comb-like mechanism con-
taining five arms that move horizontally between the
discs. Each arm has one read-write head mounted
on the top and one on the bottom, and each head
serves one disc surface. The entire access mecha-
nism moves as one unit, so all 10 read-write heads
are always positioned at corresponding tracks on
their respective surfaces. The term 'cylinder" is
applied to each group of 10 tracks (1 on each disc
surface) that can be read or recorded upon at a single
setting of the access mechanism. There are 100
cylinders per Disk Storage Drive, and =ach cylinder
can hold 20, 000 characters.

Time for access mechanism movement ranges from
zero (for successive references to a previously se-
lected cylinder) to 400 milliseconds; average random
access time is 250 milliseconds. Unless the optional
Direct Seek feature is installed, the access arms
cannot move directly from one cylinder to another.
Instead, the arms retract all the way to the "home"
position (beyond track 00) and then move back to the
selected cylinder. The result is that movements be-
tween adjacent cylinders require from 85 milli-
seconds (track 00 to 01) to 390 milliseconds (track
98 to 99).

© 1963 by Averbach Corporation and BNA Incorporated

.13

Description (Contd. )

Rotational speed of the discs is 1,500 rpm. Maxi-
mum rotational delay is 40 milliseconds, and the
average is 20 milliseconds. There is also a head
select delay of 2 milliseconds. Total reference cycle
time to read a randomly-placed 100-character record,
up-date it, re-write it, and execute a programmed
write check is 354 milliseconds. If no access motion
is required, the total reference cycle time is reduced
to 104 milliseconds. Peak data transfer rate is
77,000 characters per second, and the effective bulk
transfer rate is 33, 800 to 38, 200 characters per
second.

A single read or write instruction can transfer from

1 to 200 consecutive sectors of information; i.e.,
from 100 characters to the capacity of core storage
in multiples of 100 characters. The programmer can
elect to read and write sector addresses along with
the data records. Handling of variable-length disc
recorxds is facilitated by "sector count overlays" in
which the first three characters of a record specify
the number of sectors (from 2 to 200) comprising that
record,

All capacities and transfer rates quoted here are
based on operation in the "move" mode, in which six
data bits and one parity bit are recorded for each
character. In the alternative "load" mode, the word
mark bit is also recorded for each character, and
secjor capacity is reduced from 100 to 90 data char-
acters. All capacities and transfer rates for the load
mode are therefore 10 per cent lower than the figures
quoted here. Use of the load mode is essential for
program storage and for data storage when field
lengths vary from record to record.

-Checks are made for parity errors, wrong length

records, and unequal address comparisons. The
"write disc check" instruction causes a character-
by-character comparison of data just written on the
disc with the data in core storage. This instruction
usually follows each write operation. All disc errors
cause the setting of testable indicators.,

Disk Storage Drive seek time can be fully overlapped
with internal processing. A "branch if access mecha-
nism busy" instruction is provided. No overlapping
is possible during disc read or write operations. Only
one seek operation may go on at a time, regardless of
the number of Disk Storage Drives in a system.

The removable Disk Packs are 14 inches in diameter,
4 inches high, and weigh less than 10 pounds, includ-
ing covers. A Disk Pack can be removed from a Disk
Storage Drive and replaced by another Disk Pack in
one minute. When a Disk Pack is not mounted on a
drive, the pack and its cover combine to form a
sealed container that can be conveniently stored and
transported. One Disk Pack is supplied with each
1311 Disk Storage Drive. Additional Disk Packs cost
$490 each, f.o.b. San Jose.
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.13

Description (Contd. )

Optional Features

Direct Seek: Permits the access mechanism to move
directly to the specified cylinder without returning to
the "home" position. Access motion time ranges
from zero to 250 milliseconds and averages 150
milliseconds.

Track Record: Permits reading and writing a full
track as a single 2, 980-character record, thereby
increasing the capacity of each Disk Pack from
2,000, 000 to 2, 980, 000 characters. The increased
capacity is achieved by using the areas that normally
contain sector addresses for data storage.

Scan Disk: Permits an automatic search of data re-
corded in disc storage for a specific identifier or
condition.

Seek Overlap: Permits a "Seek' operation on one
disc storage drive to be overlapped with one 1311
"Read" or "Write" operation on another disc unit
plus any number of other "Seek' operations.

.14 Availability: . . . ... ?
.15 First Delivery: . ... ?
.16 Reserved Storage:. . . none. (Note that each 100-

digit sector is preceded by
a 5-digit address, but
these address digits are
not counted as storage. )

.2 PHYSICAL FORM

.21 Storage Medium:. . . . multiple magnetic discs.

.22 Physical Dimensions

. 222 Drum or Disc

Diameter: ... .. . 14 inches o.d.
Thickness or length: . thin.
Number or shaft:. . . 6.

.23 Storage Phenomenon: magnetization.

.24 Recording Permanence

. 241 Data erasable by

instructions: . . . . . yes.
. 242 Data regenerated
constantly: . . . .. . no.

. 243 Data volatile: . ... . no.

. 244 Data permanent:. . . . no.

. 245 Storage changeable: . . yes.

.25 Data Volume per Band of 1 Track
Words:. . ... .... variable
Characters: . . . ... 2, 000.

Digits: . . . ... ... 2, 000.
Instructions: . . . . . . variable.
Sectors: . . .. . 20.

.27
.28

. 281

. 283

.29
.291

. 292

.3
.31

.4
.41
.42

.421
.422

.43
.431
.432

.44
.441

.26 Bands per Physical Unit: 100 per disc surface.
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Interleaving Levels: . . 1.

Access Techniques

Recording methed:. . . by one of the magnetic heads
on access arms which move
horizontally in unison.

Type of access
Description of stage Possible starting stage

Move heads to home
position + and then
to selected band: mandatory when new band is

selected.

Wait for selected
sector for reading
or recording: . . . if same band was previously

selected.
T Not necessary with Direct Seek feature.

Potential Transfer Rates

Peak bit rates
1,500 rpm.

Bit rate per track: . . 539,000 data bits/sec/track.

Peak data rates
Unitof data: . . .. . character.
Conversion factor: . . 7 bits per character (6 plus
parity).
Gain factor: ... .. 1track/band.
Data rate: .. .. .. 77,000 characters/sec. not

* counting address digits.

DATA CAPACITY

Module and System Sizes

Minimum Maximum
Storage Storage
Identity: 0 1311 1311 1 1311 Model 4
Model 4 Model 2 and 4 1311
Model 2,
Discs: 0 6 6 30,
Words; 0 variable variab le variable,
Characters: 0 2,000,000 2,000,000 10,000,
Instructions: 0 variable variable variable,
Modules; 0 1 1 5,
CONEBROLLER
Identity: . ... .... part of 1311 Model 4.

Connection to System

On-line: . ... ... 1 1311 Model 4.
Off-line: . . . . . . . . none,
Connection to Device

Devices per controller: 5 modules.

1 Model 4 and 1 to 4 Model
2; no other restrictions.

Restrictions:. . .

Data Transfer Control

Size of load.
Variable length: .

1 to 200 sectors of 100
characters per sector;
number of sectors set by
programmer.

20 sectors of 100 characters
per sector (one band).



INTERNAL STORAGE: 1311

DISK STORAGE DRIVE

401:043.442

§ 043.

.442
.443

Input-output area: . . .

Input-output area

core storage.

ACCESS: v o v v o v o each character.
.444 Input-output area
lockout:, . . ... .. yes.
.445 Synchronization: . automatic.
.447 Table control: . . . . . none.
.448 Testable conditions: . none.
.5 ACCESS TIMING
.51 Arrangement of Heads
.511 Number of stacks
Stacks per system:. . 50 max.
Stacks per module:. . 10.
Stacks per yoke: . . . 10.
Yokes per module: . . 1.
.512 Stack movement:. . horizontal.
.513 Stacks that can access
any particular
location: . . ... .. 1.
.514 Accessible locations
By single stack
With no movement: . 20 sectors.
With all movement:. 2,000 sectors.
By all stacks
With no movement: . 200 sectors per module
200 to 1, 000 sectors per
system.
.515 Relationship between
stacks and locations:. three most significant digits
of Sector Address denote
head and band (cylinder)
number.
.52 Simultaneous
Operations:. . . . . . maximum of 1 1311 Disk

Storage operation (reading,
recording, or seeking) at
a time per 1401 system.

.53 Access Time Parameters and Variations

.532 Variation in access time

Stage

Variation Average

Without Direct Seek
Move head to home
position and then
to selected band:
Wait for selected
sector for reading
or recording:
Total:

With Direct Seek
Move head to
selected band:
Wait for selected
sector for reading
or recording:

75 to 392 msec.

0 to 40 msec.
75 to 432 msec.

54 to 248

0 to 40 msec.

250 msec.

20 msec.

270 msec.

154 msec.

20 msec.

Total: 54 to 288 msec.

174 msec.

.61
.611

. 612
.613

. 62

.621

. 622
.623

. 624

.71

.72

.73

CHANGEABLE STORAGE

Cartridges

Cartridge capacity
Without Track Record

feature: . . . . . . . 2, 000, 000 characters
(6 discs).
With Track Record
feature: . . . .. .. 2, 980, 000 characters
(6 discs).

Cartridges per module: 1.

Interchangeable: . . yes.
Loading Convenience
Possible loading
While computing
system in use: . . yes.
While storage system
inuse: ....... yes, if the particular
module is not addressed.
Method of loading: . . . operator.
Approximate change
time: . . ... .. . 1 minute,
Bulk loading: . . . . . . no; 1 cartridge of 6 discs at

a time.

AUXILIARY STORAGE PERFORMANCE

Data Transfer

Pairs of storage umit possibilities
With self:. no.
With core storage: . . yes.

......

Transfer Load Size

With core storage:. . .
sectors selected by
program.

1 block of 20 sectors
(one band).

Effective Transfer Rate

1 to 20 sectors; number of

The times shown are the average for either reading
from or recording on disc storage with no checking.

With core storage
With Direct Seek:
Without Direct Seek: .

38, 200 char/sec.
33, 800 char/sec.

ERRORS, CHECKS AND ACTION

Error

Invalid address:

Invalid code:
Receipt of data:
Recording of data:

Recovery of data:
Dispatch of data:

Timing conflict:
Physical record missing:
Reference to locked area:

(© 1963 by Auverbach Corporation and BNA Incorporated

Check or
Incerlock

check on matching
sector address

none.

parity check

programmed read-back
and compare

parity check

parity bit included.

interlock

check on record length

check on optional lock

indicator,
indicator,
indicator,
indicator,
wait,

indicator,
indicator.
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IBM 1401
Central Processor
Processing Unit

CENTRAL PROCESSOR: PROCESSING UNIT

GENERAL
Identity: . . . . . . . .. Processing Unit.
1401 Models A, B, C, D,
E, F.
Description:

The 1401 is a two-address, add-to-storage proces
sor. All operations are performed serially by
character and terminated when a word mark bit is
sensed, so operand size is limited only by the pro-
grammer's desires and the available core storage.
The basic arithmetic and logical capabilities of the
six models are identical; they differ, however, in
the configurations of peripheral equipment and op-
tional features that can be attached, as shown in the
System Configuration chart. Controllers for the
card read-punch, printer, and magnetic tape units
are an integral part of the Processing Unit.

The processor is well suited to general data manip-
ulation and has powerful editing capabilities, but
multiplication, division, indexing, high-low com-
parison, and record transfer capabilities are extra-
cost options, as described below. Instruction
length is variable from one to eight characters,
Arithmetic and data transfer instructions are
usually seven characters long., Through careful
placement of data, instructions can sometimes be
"chained" so that a one character instruction does
the work of a seven character one, resulting in
savings in both storage requirements and execu-
tion time. Chaining is possible only when a series
of operations is to be performed on items of data
stored in consecutive locations.

Data movement is performed in either the MOVE
mode or the LOAD mode of operation. In the
MOVE mode, data items are moved without field-
defining word marks, thereby effectively restrict-
ing the data format to fixed item lengths, because
instructions must repeatedly operate on the same
data addresses. In the LOAD mode, data items
are moved with restricting word marks, marking
dynamically variable item lengths possible; i.e.,
the number of characters used to represent a given
data item can vary from record to record. The
LOAD mode usually results in longer internal
processing because it usually requires storing
address registers and subsequent indexing to
determine the length of each data item in order to
ascertain the low order position of the next data
item., The LOAD mode usually makes tape input-
output operations shorter, even though an extra
word mark character is inserted on the tape record
for each item, because non-significant zeros or
blanks used to fill out items to equal lengths in the
MOVE mode can be omitted. Because the basic
1401 system (without optional features) does not

© 1963 by Auerbach Corporation and BNA Incorporated

.12 Description (Contd.)

possess the ability to index or store address
registers, the data format is necessarily restrict-
ed to fixed position fields of preset length and,
therefore, to the MOVE mode of data manipulation.

The ability to store the contents of either the
A-address or the B-address registers (an optional
feature) is very helpful when addressing data items;
however, the contents of only one of the two
address registers can be stored for a given setting,
because the instruction that stores one destroys the
contents of the other,

The card reader, card punch, and printer input-
output areas are preset locations in core storage.
These locations are completely usable as regular
storage. Before a card punch or printer output
operation can be performed, the data to be punched
or printed must be moved to the appropriate preset
output area, Similarly, care must be exercised so
that no data which needs to be preserved is located
in the preset card reader input area when a read
operation is initiated.

Optional Features

Advanced Programming: Makes three 3-character
registers in core storage available as index
registers which can index any instruction address;
permits storing the contents of the A or B address
registers; and permits the transfer of complete
records of data within core storage by a single
instruction.

Column Binary: Permits processing of column
binary coded cards and magnetic tapes, such as
those used in the IBM 704, 709, and 7090 systems.,

Expanded Print Edit: Adds check protection,
floating dollar sign, decimal control, and sign
control left to the basic editing capabilities.

High-Low-Equal Compare: Permits testing of
indicators for high, low or equal conditions after

a comparison. (Without the compare feature, only
equal-unequal comparisons can be made.)

Multiply-Divde: Permits direct multiplication and
division.

Sense Switches: Provide six console switches and
corresponding testable indicators which can be
used to control the stored program,

Direct Data Channel: Permits two 1401 systems

or a 1401 and 1441 to transfer data from one to
another.
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§ 051. .218 Table look-up:. . . . . . none.
.12 Description (Contd.)
.22 Special Cases of Operands
Optional Features (Contd.)
Processing Overlap: Allows the system to compute -221 Negative numbers: . . . at];s.;)l.ute v‘ilue w!gl B zone-
while input/output is in process, Computing con- 992 Zeros l't}n units PS'S 1on. 4
tinues while the input-output unit prepares to send : €ro: . .. ......posilive, dnega tve, ;’]1)1 K
or receive data, and between character transfers 2?5;g£:m: ?:fa(;?.lﬁnin alé:liths
d fr T age, . S
to and from core storag, metic but are unequal in
Tape Intermix: Permits mixing 729 tape units with 223 Operand size comparisons.
me s . - A O
7330 tape units on the sa ystem determination:. . . . . word mark bit in high
.13 Availability: . . . . . 12 months as of order digit position.
April, 1963. .
pril, 1963 .23 Instruction Formats
.14 First Delivery:. . . . tember, 1 . .
—_— Y Sep » 1960 .231 Instruction structure:. . variable; 1 to 8 characters.
.2  PROCESSING FACILITIES . 232 Instruction layout:
.21 Operations and Operands
Part op Aorl B
Operation "
= ‘s - . ize (char 1 3 3 1
and Variation  Provision Radix  Size Size ( )
.211 Fixed point Insltrugtlgonjl may consist of:
Add-Subtract: automatic decimal 1 to N char, 2' P ° d y
Multiply: - OP,
sh 3. OP, Aor1l
ort: none. 4 OP A or I d
Long: subroutine decimal 1 to N char. 5' OP’ Aor I’ B
. automatic (with decimal 1 to N char. 6. OP’ A or I’ B. d
Divide: Multiply-Divide) 233 I L i
No remainder:  none. * nstruction parts
Remainder: subroutine decimal 1 to N char, .Nim_e_ E“.@SE
automatic (with OP:. ..........operation code. )
Multiply-Divide) decimal 1 to N char, A: .. .........address of an oper:;nd in
. . core storage or of a
.212 Floating point peripher algdevice.
Add-Subtract: subroutine decimal 8 & 2 char. I: location of next instruction
Multiply: subroutine decimal 8 & 2 char. ottt rrrnre e if a branch occurs
Divide: subroutine decimal 8 & 2 char. B: address of an Operal.’l dor
- 213 Boolean field in core storage.
AND:. none, Binary d: ...........modifier for an operation
Inclusive OR: none. code.
.214 Comparison: . ... . .only for equality; optional »234 Basic address structure: 2 +0.
feature for high-low. -235 Literals
b . : Arithmetic: . . . . . . none.
Numbers: automatic 1to N char, Comparisons and tests:yes, single character.
Absolute: none, Incrementing
Letters: automatic 1 to N char. modifiers: none
Mixed: automatic 1 to N char, Tt )
Collating sequence: blank, specials, A-Z, 0-9.
.215 Code .tlfanslatlon: . .236 Directly addressed operands
Provision From To Size .2361 Internal storage type
optional column binary  binary tape 1 to 80 columns. Minimum size Maximumsize Volume accessible
feature (card image) format core: 1 char total capacity total capacity.
.216 Radix conversion: disc: 1 block lband of 5  total capacity (in-
Provision From To Size blocks ditectb addressing
- must be used).
n‘one' .237 Address indexing
-217 Edit format: .2371  Number of methods:. . 1.
Provision Comment Size .2372 Names:. .. ... .. .indexing (with optional
. . feature)
Alter size: automatic expand but P *
nit contract, .2373 Indexing rule: . . . . . addition, modulo 16, 000.
Suppress zero: automatic. . .2374 Index specification: . . zc())rfle ?:etsu::: ﬁ:z ggcsl;t;g:
Round off: none. 7 ial presump! *
Insert point: automatic. - 2375 Nlil;gl;zzrost: potentia 3
Insert spaces: automatic 1 to N char, S
Insert $, CR-: automatic .2376 Addr.ezses (\{\fhlch can 1
Float §: optional feature, be in exed:. . . . Dt atl.
Protection: optional feature. .2377  Cumulative indexing: . none.
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§ 051.

. 2378 Combined index and step: none,

.238 Indirect addressing:.

.239 Stepping:

.24

. 241

. 242

.31

.311
. 315
. 316
. 317

.32
.33

.35

.41

.411

.412

.413

.414

.415

none, except for disc
storage unit.
none.,

® s 0 s 0 e o

Special Processor Storage

Category of No. of Size in Program usage
storage locations characters
Processing Unit: 1 3 sequence counter.
Processing Unit: 2 3 data transfer control,
Core Storage 3 (5 with 80 to 132 input-output areas.
Column

Binary Feature)
Category of Total

storage no. of Physical Access time, Cycle time,
locations  form sec. sec,
Processing Unit: 3 transis- ? 11.5
torized
latch
Core Storage: 3 (5 with
Column core 6.5 11.5
Binary Feature)
SEQUENCE CONTROL FEATURES
Instruction Sequencing
Number of sequence
control facilities: . . . 1.
Sequence control
step size: . ... ... 1 character.
Accessibility to routine: none.
Permanent or optional
modifier: . ... ... no.
Look-Ahead: ... ... none.
Interruption: ... ... none.
Multi-running: . ... . none.
Multisequencing: . . . . none.
PROCESSOR SPEEDS
Instruction Times in y secs
Fixed point
Add-subtract: . . .. . 115 + 23D. 9
Multiply:. . . . . ... 115 + 104D + 57.5D
(with optional feature).
Divide:. . v v v o v .. 104 + 92D +80.5D *

(with optional feature),
Floating point (8-digit precision)
Add-subtract: ... .7,850.

Subtract:. . . . . .. . 8, 300.

Multiply:. . . . . ... 7, 600.

Divide: . ... .. .. 11,700
Additional allowance for

Indexing:. . . . .. .. 34.5 or 46.0 per modi-

fied address.

Re-complementing: . .34.5D.
Control

Compare: . .. .... 92 + 23D.

Branch: ... .... . 57.5.to 115.
Counter control: . . none.
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.416
.417
-418

.42
.421

.422

.423

.424

.425

.426

.427

.428

Edit:. . . ... .. ... 92 + 34.5C.
Convert:. . . v v ¢ v . . none.
Shift: . . ........ none

Processor Performance in y sec

For random addresses

Fixed point Floating point

c=a+b:.. ... 207 + 46D 8, 800.
b=a+bies.uus.. 115 + 23D 8, 800.
Sum Nitems: . « + o + « 115 + 23D 8, 200,
€ =ab, with MD: . . . . 207 + 127D + 57.5D 2 8, 600.

466 + 3450D + 140D
196 + 115D +80.5D 2 12,700
8680 + 2950D + 172D 2

c = ab, with subroutines:
c =a/b, with MD:, . . .
¢ = a/b, with subroutines:
For arrays of data

Fixed point Floating point

cj = aj +bj, with AP: 965 + 46D 9,500.
ci=aj+ bj, without AP: 1173 + 46D 9, 600.
bj =aj +bj: 713 + 23D 9, 600.
Sum N items: 529 + 23D 8, 600,
¢ =c +ajbj, with MD: 920 + 150D + 58D 2 117, 300.

¢ =c + ajbj, with sub-
routines: 765 + 3450D + 140D 2
Branch based on comparison

With High- Without High-
Low-Equal Low-Equal
Compare Compare
Numeric data:. . . 1012 + 23D 1104 + 46D.
Alphameric data: , 1012 + 23D impractical.
Switching
Unchecked: 483.
Compose: . . . . . 943 (with High- Low-
Equal Compare).
List search:. . . . 644 + 644N,
Format control per character
Unpack: . ....... 34.
Compose: . . .. ... 62.
Table look up per comparison
For a match:. . . . .. 575 + 23C.
For least or greatest:. 775 + 25C.
For interpolation
point:. . . .. .. .. 575 + 23C.
Bit indicators
Set bit in separate
location: . . .. ... 115
Test bit in separate
location: . . . . . . . 184.
Moving: ... ..... 92 +23D.
ERRORS, CHECKS, AND ACTION
Check or
Error Interlock Action
Overflow: check indicator & alarm,
Underflow (float-pt):  none.

overflow check
char, validity check

Zero divisor:
Invalid data:

indicator & alarm,
stop & alarm.

Invalid operation: check stop & alarm.
Arithmetic error: none.

Invalid address: limit check stop & alarm,
Receipt of data: parity check indicator & alarm.
Dispatch of data: none,
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.1

11

.12

.13

.21

.22

.23

.24

Name

GENERAL

contained in 1401 Process-
ing Unit, at upper left
corner of front panel.

Associated Units:, . . . none,

Description

The 1401 Console occupies the upper left quarter of
the front panel of the Processing Unit cabinet. Dis-
play lights are set into a schematic diagram of the
processor’s data flow paths. Alarm lights across
the top indicate errors in the processor or in speci-
fic peripheral units, The main operating controls
are at the bottom of the console panel. Less fre-
quently used controls are in the Auxiliary Console,
which is located just below the main console panel
and is covered during normal operation. The Con-
sole is designed for operation from a standing
position, and no desk space is provided. Typewriter
input-output is available only through the inclusion
of the optional 1407 Console Inquiry Station.

CONTROLS

Power

Form Comment
button
button
pull switch

Power on:
Power off:
Emergency off:

turns on main pdwer supply.
turns off main power supply.
disconnects all power,

Connections: . none.

Stops and Restarts

Name Form Comment
Start key:

Stop key:

button
button

initiates machine operation,
halts processing upon com-
pletion of current instruction

. . . Mode switch selects one of
nine operation modes:
RUN, INSTRUCTION
EXECUTION, SINGLE
CYCLE PROCESS, SINGLE
CYCLE NON-PROCESS,
CHARACTER DISPLAY,
STORAGE PRINT -OUT,
ALTER, STORAGE SCAN,
or ADDRESS STOP.
Several of these result in
stepping each time Start

Stepping: . . ...

key is depressed.

.28

.28

.26

.27

.3

31

Resets
Name

Start reset:
Check reset:

1/0 check stop:

Check stop:

Special

Name

Manual address:
Register keylights:

Loading
Name

Tape load:

Bit switchess

Enter switchs

Form

button
button

toggle switch

toggle switch

Form

4 10-position
dials

5 buttons

Form

button

8toggle switches

toggle

Program Branching

Name
Sense switch A:

Sense switches B-G:

DISPLAY
Alarms
Name

Process lights
RAMAC light:
Tape lights
External I/0 light:
Reader light:

Punch light:

Printer light:
Storage lights

Logic light:

A light:

B light:

Storage-address
light:

OP-register light:

© 1963 by Auerbach Corporation and BNA Incorporated

Form

toggle switch

toggle switches (6)

Form

static light
static light
static light
static light
static light

static light

static light
static light

static light
static light
static light
static light

static light

401:061.100

IBM 1401

Console

Comment

turns off all indicators,
must be depressed after
a processing error,
determines whether sys-
tem will stop on reader,
punch, or printer errors.
determines whether proc-
essing errors will result
in halts,

Comment

select address for entry
into A-, B-, or I-ad-
dress register,

select an address register
for display or data entry.

Comment

selects tape unit 1, loads
1 record starting at po-
sition 001, and trans-
fers control to 0002,

used to alter characters
in storage.

enters character selected
by bit switches into
storage.

Comment

controls last-card opera-
tions (standard).

testable by program to
control branching
(optional feature).

Condition indicated

Processing Unit error.
Disc Storage Unit error.
tape read or write: error.
error in a serial 1/0 unit,
operator attention re=
quired by card reader,
operator attention re-
quired by card punch,
printer error,
parity error in core
storage.
arithmetic parity error.
parity error in A-register.
Pparity error in B-register.
parity error in address
register.
incorrect operation code,
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.32 Conditions

Name Form Comment

Overflow light: static light remains ON until over-
flow indicator is tested
by program.

B # A light: dynamic light indicates unequal com-
parison.

B = A light: dynamic light indicates equal com-
parison,

B > A lights dynamic light with High-Low-Equal

Compare feature
only.

with High-Low-Equal
Compare feature
only,

indicates which charac-
ter of an instruction is

B < A lights dynamic light

Instruction lengths static light

displayed.
.33 Control Registers
Name Form Comment
A-registers BCD lights,
B-registers BCD lights,
OP-register: BCD lights,
Storage address: BCD lights A=, B-, or I-address is
(4 positions) displayed, depending
upon key-light de-
pressed,
.34 Storage

(1) Set Mode switch to CHARACTER DISPLAY.

(2) Set Manual Address switches to location to be
displayed.

(3) Press Start key to display storage contents
(one character) in the B-register lights.

5/63 Reprinted

.4
.41

.42

.5

.51
.52
.53
.54

ENTRY OF DATA

Into Control Registers

(1)
(2)

(3)
4)

Set Mode switch to ALTER.

Set Manual Address switches to the address to
be entered.

Press key-light for the desired register.

Press Start key.

Into Storage

(1) Set Mode switch to ALTER.
(2) Set Manual Address switches to storage loca-
tion to be filled.
(3) Set Bit-switches to the required pattern.
(4) Turn on Enter switch to load one character at
a time,
CONVENIENCES
Communication:. . . . . none
Clock:. . v . . . v v none
Desk Space:. . .. ... none

the console is designed for
best visibility and opera-
tion from a standing
position.

[ AUERBACH / B_,%\ |



401:071.100

STANDARD

EDP

REPORTS IBM ]40]
Input-Output
1402 Card Reader

INPUT-OUTPUT: CARD READ-PUNCH (READER)

§ 071. .22 Sensing and Recording Systems
.1 GENERAL .221 Recording system: . . . none.
.222 Sensing system:. . . . . brush.
.11 Identity:. . . ... ... Card Read-Punch, .223 Common system: . . . . no.
(Reader only).
1402 Model 1. .23 Multiple copies:. . . . . none.

.24 Arrangement of Heads

.12 Description:

Use of station:. . . . . . reading

While the 1402 consists of a card reader and punch Stacks: . ... ... .. 1.

housed in the same cabinet, the two units are com- Heads/stack: . ... .. 80.

pletely independent of one another from the user's Method of use: . . . .. 1 row at a time.

viewpoint and are covered in separate sections of

this report. Use of station: . . ... checking.
Distance: . . .. .. .. 1 card.

The reader reads standard 80-column cards at a Stacks: . ... ... .. 1.

peak speed of 800 cards per minute. Conversion Heads/stack: . ... .. 80.

from the card column code to internal BCD code is Method of use: . ... . 1 row at a time.

automatic. A hole-count check is made on each col-
umn at a second reading station, and the bit config-

uration of each character is checked for validity as | -3 ~EXTERNAL STORAGE
it is transferred into core storage. A hopper with

a 3,000-card capacity and 3 stackers with 1, 000- .31 Form of Storage
card capacities (one shared with the punch unit) can .
be loaded and unloaded without stopping the reader. .311 Medjum:. ... ... . .standard 80-column cards

(51-column cards with
optional Interchangeable
Optional Features: Feed).

.312 Phenomenon: . .. . . .rectangular holes.

Column Binary: Permits true card image to be .32 Positional Arrangement
stored in core positions 401-480 and 501-580. (No
character validity checking can be done in this case.)| .321 Serialby: ... ... .. 12 rows at standard
spacing.
Early Card Read: Provides a 3-point clutch so card .322 Parallelby: . ... ... 80-c01.umns of standard
reading can be initiated at 25-millisecond intervals spacing.
instead of the standard 75-millisecond interval, . 324 Track use
Data: . ... ..... 80.
Interchangeable Feed: Permits reading of either Total: . . . ...... 80.
80- or 51-column cards by interchanging hardware, | -325 Row use
DPata: ......... 12.
Processing Overlap: Permits computation during
reader start time and between character transfers, | .33 Coding: ... ... ... column code as in Data Code
Table No. 3 (401:143.100),
Read-Punch Release: Permits computation during or (with Column Binary)
reader start time (21 milliseconds per card). biné;]ry piattern of holes in
each col,

.34 Format Compatibility

Other device or system Code translation

.13 Availability:. . . . . . . 12 months, as of . .
April, 1963, All devices using std.

80-column cards: . . not required.

+14  First Delivery: . . . . . September, 1960 .35 Physical Dimensions: . . standard 80-column cards.

.2  PHYSICAL FORM

.4 CONTROLLER
.21 Drive Mechanism -

.41 Identity:. ... ..... no separate controller
.211 Drive past the head:. . . clutch driven rollers. (circuitry is in process-
.212 Reservoirs:. . . . ... none. ing unit).

© 1963 by Averbach Corporation and BNA Incorporated Reprinted 5/63
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§ 071.
.42 Connection to System
.421 On-line:. . .. ... .. 1.
.422 Off-line:. . . . . . . . . none.
.43 Connection to Device
.431 Devices per controller:. 1.
.432 Restrictions: . . .. .. none.
.44 Data Transfer Control
.441 Sizeof load:. . . . ... 1 card of 80 characters.
.442 Input-output areas: . . . core storage positions
001-080 (also positions
401-480 and 501-580 in
Column Binary mode).
.443 Input-output area
aCCeSS: + v v s v . .o each character.
.444 Input-output area
lockout: , ., . .. . . . yes, for full block.
(no lockout when Proces-
sing Overlap is used.)
.445 Table control:. . . . . . none.
.446 Synchronization:. . . . . automatic.
.5 PROGRAM FACILITIES AVAILABLE
.51 Blocks
.511 Size of block: . . . .. .1card
.512 Block demarcation
Inmput: ... ...... fixed.
.52 Input-Output Operations
.521 Imput: . .. .... . . . 1 card forward.
.522 OQutput:, . . . . .. . . . none.
.523 Stepping:. . . . . . . . . Done.
.524 Skipping:. . . . ... .. none.
.525 Marking:. . . . . ... .none.
.526 Searching:. . ... ... none.
.53 Code Translation:. . . . automatic by processor.
.54 Format Control: . . . none,
.55 Control Operations
Disable: . . . ... ... no.
Request interrupt:. . . . no.
Offsetcard: . . . . . . . no.
Select stacker: . . ... yes, one of 3.
Select format:. . . . . . no.
Selectcode: . . . . ... with Column Binary only.
Unload: . . ... . . no.
. 56 Testable Conditions
Disabled: . . ... ... no.
Busy device:. . . . ... with Processing Overlap only.
Output lock: . . . . . . . DO.
Nearly exhausted:. . . . no.
Busy controller:. . . . . no.
End of medium marks: . no.
Exhausted:. . . .. ... yes
Full stacker: no.

------
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.61

.62

. 621
. 622

. 623
. 624

.63

.71

.72

.73
.731

.732
.733

734

IBM 1401
PERFORMANCE
Conditions
... . . ... standard unit,
1 with Read-Punch Release.
m: . .. . . . with Processing Overlap.
Speeds

Nominal or peak speed:. 800 cards/min, all cases.
Important parameters

Name Value
Clutch cycle:. . . . . 75 msec.
Overhead: . . . . . . . . 1 clutch point (3 with

optional feature).

800 cards/min if process-
ing time per card does
not exceed these values:

I ...... 10 msec.
m...... 31 msec.
Imi:. . .. .. 63 msec.

Demands on System

Component Condition msec per card, or Percentage
Processing Unit: I 65 or 86.17.
I 4 or 58.17.
I 12 or 16.0.
EXTERNAL FACILITIES
Adjustments
Adjustment Method Comment
Card width: interchange of with Interchangeable
hardware Feed only.
Other Controls
Function Form Comment
Load: key starts loading of instruction cards..
Check reset: key resets read error indicators,
Stop: key halts system at end of current

program step.

Loading and Unloading

Volumes handled

Storage Capacity
Hopper: .. ... . . 3,000 cards.
Stackers:. . . . . . . 1,000 cards each.

Replenishment time: . . 0.25 to 0.50 minute.
Adjustment time (80-
to 51-column cards):

Optimum reloading

. 10 to 15 minutes,

1. 25 minutes.

AUERBACH / BNA



INPUT-OUTPUT: CARD READ-PUNCH (READER)

401:071.800

§ 071
.8

ERRORS, CHECKS AND ACTION

Error Check or
Interlock
Reading: hole count
Input area overflow: cannot occur,
Invalid code: check
Exhausted medium: check
Imperfect medium: none.
Timing conflicts: interlock
Feed jam: check
Stacker full: check

Action

indicator and alarm.*

indicator and alarm,®
indicator,

wait,
stop and alarm,
stop and alarm,

* Stop will occur if I/O Check Stop Switch is on.

© 1963 by Auerbach Corporation and BNA Incorporated
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STANOARD

REPORTS

401:072.100

IBM 1401
Input-Output
1402 Card Punch

INPUT-OUTPUT: CARD READ-PUNCH (PUNCH)

§ 072.
.1 GENERAL
.11 Idemtity:. . . ...... Card Read-Punch,
(Punch only).
1402 Model 1.
.12 Description

.13

.14

.2
.21

.211
.212

.22
.221

. 222
.223

Housed in the same cabinet as the card reader, this
unit punches standard 80-column cards at a peak
speed of 250 cards per minute. Conversion from
internal BCD representation to the column card code.
is automatic. A reading station makes a hole-count
check on each column. The 1,200-card feed hopper
and three 1, 000-card stackers (1 shared with the
reader unit) can be loaded and unloaded without stop-
ping the punch.

Optional Features

Column Binary: Permits punching contents of
core positions 401-480 and 501-580 into a single
card without code conversion.

Punch Feed Read: Adds a reading station

ahead of the punching station so that results can be
punched into the same card from which data was
read. Hole-count and character validity checks are
made on the read operation, and the demand on the
processing unit is increased by 3 milliseconds per
card.

Processing Overlap: Permits computation during
punch start time and between character transfers
from core store.

Read-Punch Release: Permits computation during
punch start time (37 milliseconds per card).

Availability:. . . . ... 12 months, as of
April, 1963.
First Delivery: . . . . . September, 1960.

PHYSICAL FORM
Drive Mechanism

Drive past the head:. . . clutch driven rollers.
Reservoirs:. . . .. . .none.

Sensing and Recording Systems

Recording system: . . . die punches.

Sensing system:. . . . . brush.
Common system: . . . . no.
Multiple Copies:. . . . . none

(© 1963 by Auerbach .Corporation and BNA Incorporated

.24 Arrangement of Heads
.
Use of station:. . . . . . punching.
Stacks: . . ... .... 1.
Heads/stack: . ... .. 80.
Method of use: . . ... 1 row at a time.
Use of station:. . . . . . checking.
Distance: . .. ... .. 1 card.
Stacks: .. ... ..., 1.
Heads/stack: . ... .. 80. :
Method of use: . . ... 1 row at a time.
.3 EXTERNAL STORAGE
.31 Form of Storage
.311 Medium:. . . ...... standard 80-column cards.
.312 Phenomenon:. . . . . .. rectangular holes.
.32 Positional Arrangement
.321 Serialby: . . .. .. .. 12 rows at standard spacing.
. 322 Parallelby: . . ... . . 80 columns at standard
spacing.
. 324 Track use
Data: .. ... . 80.
Total: . . ... .... 80.
. 325 Row use
Data: ......... 12,
.33 Coding: . ........column code as Data Code
- Table No. 3(401:143.100),
or (with Column Binary)
binary pattern of holes
in each column.
.34 Format Compatibility
Other device or system Code translation
All devices using
standard 80-col-
umn cards:. . .. . . not required.
.35 Physical Dimensions: . . standard 80-column cards.
.4  CONTROLLER
.41 Idenmtity:. . ....... no separate controller
(circuitry is in process-
ing unit).
.42 Connection to System
.421 On-line:. . ... .. .. 1.
.422 Off-line:. . . . .. . none,
.43 Connection to Device
.431 Devices per controller:. 1,
.432 Restrictions:. . . . . .. none.

Reprinted 5/63
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IBM 1401

§ 072.

.44 Data Transfer Control

.441 Size of load:. . .. . . 1

card of 80 characters.

.442 Input-output areas: . . core storage positions

.443 Input-output area
.444 Input-output area

lockout: . . ... ...

.445 Table control:. . . . ..
.446 Synchronization: . ...

101-180 (also positions
001-080 with Punch Feed
Read and 401-480 and
501-580 with Column Binary.

each character.

yes, for full block.
(no lockout when Proces-
sing Overlap is used).
none.
automatic.

.5 PROGRAM FACILITIES AVAILABLE

.51 Blocks

.511 Sizeof block: . . . ...
.512 Block demarcation

.52 Input-Output Operations

.521 Imput: . . ... . . . with Punch Feed Read,

.522 Output:. . . .. ... ..
.523 Steppingi. .« . . o 0 0.
.524 Skipping:. . . . ...

.525 Marking:. . . . ... ..
.526 Searching: .......

.53 Code Translation:. . . .

1 card forward, inter-
locked with output,
1 card forward.

automatic, by processor.

.54 Format Control: . . . . none.
.55 Control Operations
Disabled: .. ... ... no.
Request interrupt:. . . . no.
Offsetcard: . . . . . . .no. )
Select stacker: . .. .. yes, 1 of 3.
Select format:. . . . . . no,
Selectcode: . . ... .. with Column Binary only.
Unload: e e e e e no,

.56 Testable Conditions

Disable: . . .. ... .. ‘no.
Busy device:. . . . . . withProcessingOverlaponly.
Output lock: . . . . ... no.,
Nearly exhausted:. . . . no.
Busy controller:. . . . . no.
End of medium marks: . no.
Hopper empty: . .. .. no.
Stacker full:. . ... . .no.
.6 PERFORMANCE
.61 Conditions
L ..., . standard unit,
m .. ... ... . with Read-Punch Release.
m. . . .. .... with Processing Overlap.

5/63 Reprinted
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.62

.63

.7
w71

.8

Speeds

.621 Nominal or peak speed:. 250 cards/min, (all cases).
. 622 Important parameters

Name Value
Clutch cycle:. . . . .. 240 msec.
.623 Overhead:. ... .... 4 clutch points.
. 624 Effective speeds: . . . . 250 cards/min if process-

ing time per card does
not exceed these values:

I ..... 22 msec.
m..... 59 msec.
me:. . ... 212 msec.
Demands on System
Component Condition msec. per card, or Percentage
Processing Unit: 1 218 or 90,8,
i 181 or 75. 4.
1L 16 or 6.17.
EXTERNAL FACILITIES
Adjustments: . . . . . .none.
.72 Other Controls
Function Form Comment
Check reset: key resets punch error indicators.
Stop: key halts system at end of current

program step.

.73 Loading and Unloading
.731. Volumes handled
Storage Capacil
Hopper:. . « « « « « . 1,200 cards.
Stackers:. . . . . . . 1,000 caxds each.
.732 Replenishment time: . . 0.25 to 0.50 minute.
Punch does not need to be
stopped.
734 Optimum reloading .
period:. . . ... ... 4.0 minutes.

ERRORS, CHECKS AND ACTION

Errors Check or Action

Interlock -
Recording: hole count indicator and alarm.*
Reading: hole count indicator and alarm.,*

(with Punch

Feed Read)

Output block size: fixea.,
Invalid code: check indicator and alarm.*
Exhausted medium: check stop and alarm,
Imperfect medium: none.
Timing conflicts: interlock wait,
Feed jam: check stop and alarm,
Stacker full: check stop and alarm,

* Stop will occur if 1/0 Check Stop Switch is on.
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STANDARD

EDP
REPORTS IBM ]40]

Input-Output

1011 Paper Tape Reader

INPUT-OUTPUT: PAPER TAPE READER

§ 073. .32 Positional Arrangement
.1 GENERAL .321 Serialby: . ....... 1 to N rows at 10 per inch.
.322 Parallelby: . ... ... 5 to 8 tracks at standard
.11 Idenmtity:. .. ... ... Paper Tape Reader. spacing.
1011 Model 1. . 324 Track use
Data: ......... 6 or 5.
.12 Description: Redundancy check: . . 1lor 0.
- Timing: . . ... ... 1 (sprocket track).
This unit reads data from punched paper tape into Control signals: . . . . 1orO.
1401 core storage at a peak speed of 500 rows per Unused: . ... .... 0.
second. Five-, six-, seven-, or eight-track tape Total: . ...... . . 8to 5 (plus sprocket track).
can be read, and translation of the tape codes to .325 Row use
1401 BCD coding is controlled by plugboard wiring. Data: ......... variable.
The tape can be either chad of chadless; 11/16, 7/8, Redundancy check: . . 0.
or 1-inch wide; and in the form of strips, con- Timing: . ... .... 0.
ventional reels, or rolls which feed from the center. Control signals: . . . . 1 (end-of-record; optional).
Parity checks can be applied to tape codes which Unused: ........ 0.
employ odd-bit parity, but not to five-track tele- Gap: (if calibrated) . . 2.
graphic tape. The optional Processing Overlap
feature permits computation to be overlapped with .33 Coding: ... ...... normally 5-track tele-
paper tape input, graphic or 8-track BCD
coding; most 5, 6, 7, or
.13 Availability: . . . . . .12 months, as of 8-track codes can be
April, 1963. translated by plugboard
wiring.
.14 First Delivery: . . . .. June, 1961. .34 Format Compatibility

Other device or system Code translation

.2 PHYSICAL FORM Most devices using 5,

6,7, 8-track pa-
.21 Drive Mechanism or rack pa

pertape:. . .. ... plugboard wiring.
.211 Drive past the head:. . . sprocket drive. .35 Physical Dimensions
.212 Reservoirs
Number: , . . ... R .351 Over-all width: . . . . . 11/16, 7/8, or 1 inch.
Form e e swinging arm. .352 Length
Capacity P e about 2 feet. Strip: . ... ... 20 to 240 inches.
-213 Feeddrive: . ...... motor. Roll (inside feeding): . 5 to 400 feet.
-214 Take-up drive: . . ... motor. Reel (outside feeding):. 5 to 1, 000 feet.
.22 Sensing and Recording Systems .4 CONTROLLER
.222 Sensing system:. . . . . photo-electric. .41 Identity: ... .... No separate controller.
(#7080 Serial Input/Output
.23 Multiple Copies: . . . . none. Adapter required on 1401).
.42 Connection to System
.24 Arrangement of Heads
.421 On-line: ........ 1.
Use of station:. . . . . . reading. Off-line ..,... .. ,none.
Stacks: . ... ... .. 1. 43 . .
Heads/stack: . . . . . . 8 . Connection to Device
Method of use:. . . . .. reads 1 row at a time. .431 Devices per controller:. 1.

.432 Restrictions:. . . . .. .0 if other units reauiring
7080 Adapter or 3271
Direct Data Channel is

.3 EXTERNAL STORAGE connected to the 1401,

.31 Form of Storage .44 Data Transfer Control

. 311 Medium:. . . ... ... paper tape. .441 Sizeofload:. . ... .. 1 to N characters, where

. 312 Phenomenon: . .. ... punched holes (chad or N is limited byavailable
chadless type). core storage.

(© 1963 by Auerbach Corporation and BNA Incorporated Reprinted 5/63



401:073.442 IBM 1401
§ 073. .62 Speeds
.442 Input-output areas: . . .core storage. 621 Nominal or .
. peak speed: . 500 char/sec.
-443 Input-output area . 622 Important parameters
access: ¢ « + « o « eeach character. Name Value
.444 Input-output area —_— _—
lockout: - . . « . . .yes, for full block, (no Tape speed: . . . ... 50. 0 inches/sec.
lockout when Processing Start time (to full
Overlap is used). speed): . . . .. ... 2.5 msec average,
.445 Table control: . . . . .nome. 9.0 msec max.
.446 Synchronization: . . . .automatic. Stop distance: . . . . . 1.5 rows average,
.5 PROGRAM FACILITIES AVAILABLE 2.0 rows max.
.623 Overhead: . ... ... . 8.5 msec/block.
.51 Blocks . 624 Effective speeds: . . . . 500 N/ (N+4) char/sec.,
I where N = number of
.511 Size of block: . . . . . .1to N characters. char/block.

.512 Block demarcation
Input: . .......
age, or end-of-record

character on tape.

.52 Input-Output Operations

+521 Input: . ... ... . . . 1 block forward.
.522 Output: . .. .. _« « . .IODE.
.523 Stepping: . .. .. ... none.
.524 Skipping: . ....... none.
.526 Searching:. .. ... .. none.
.53 Code Translation:. . . . plugboard wiring.
.54 Format Control
Control: . . . . ... . .plugboard.
Format alternatives: . . undefined.
Rearrangement:. . . . . yes.
Suppress zeros:. . . . . no.
Insert point:. . . . . .. no.
Insert spaces:. . . . . . no.
Recording density: . . . no.
Section sizes: . . . . . . no.
Omit unwanted
characters: ... .. .yes.
Assign several tape
codes to 1 character: . yes.
.55 Control Operations
Disable; . . . ... ... no.
Request interrupt:. . . . no.
Select format:. . . . . . no.
Selectcode: ... . . . .. no
Rewind: . . . .. .« . .00
Unload: . ........ no.
.56 Testable Conditions
Disabled: . ... .. .. yes.
Busy device:. . . . ... yes.

Nearly exhausted:. . . . no.
Busy controller:. . . . . no.
End of medium maxrks: . no.

.6 PERFORMANCE

.61 Conditions

II: . ......... with Processing Overlap
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. group mark in core stor-

....... without Processing Overlap.
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.63 Demands on System

Component Condition msec per char,, or Percentage
Processing Unit: I 2, 0000 or 10Q.00.
Processing Un_it: I 0.0115 or 0. 57.
.7 EXTERNAL FACILITIES
.71 Adjustments
Adjustments Method
Tape width: . . .. . .change reels.
Tapecode: . . ... .. change plugboard panels.

.72 Other Controls

Function Form

Reset alarm circuits:. . key.
Reel/strip selector: . . 2-position switch.

.73 Loading and Unloading

.731 Volumes handled
Storage Capacity
Supply & take-up
reels:. . . ... .. .1,000 feet.

Center-roll feed: . . . 400 feet.

.732 Replenishment time: . .0.3 to 0.5 minutefor strips.
1.0 to 2,0 minutes for reels.

.733 Adjustment time: . . . . 2,0 to 3.0 minutes.

.734 Optimum reloading

period:. . . . ... .. 4.0 minutes.

.8  ERRORS, CHECKS AND ACTION

Error Check or Action
Interlock
Reading: parity check * set indicator.

Input area overflow: check for group mark

Invalid code: plugboard wiring as wired.
Exhausted medium:  check stop.
Imperfect medium:  none,
Timing conflicts: interlock wait,
Excessive stop

distance: check set indicator,
Photocell failure: check stop; alarm.

* No parity check on 5-track tape,

stop data transmission,



STANDARD

EDP

REPORTS

INPUT-OUTPUT:

§ 074.

.1 GENERAL

.11 Idemtity: . . .. .. .. Tape Punch.
1012.

.12 Description

.13

.14

.21

211
.212

.213
. 214

.22
. 221

. 222
.223

The 1012 Tape Punch operates at the rate of 150 tape
characters per second using either 5-, 6-, 7-, or 8-
track paper tape or Mylar tape. A punched tape
character is represented by a bit pattern found in two
or three consecutive core store positions. For
eight-track tape characters, the three low order bit
positions in the two low order characters and the two
low order bit positions in the high order character
represent the bit structure of a row. For five-track
tape characters, the three low order bit positions in
the unit character and the two low order bit positions
in the second character represent the bit structure
of a row, The 1401 BCD data codes are translated by
a macro routine, character by character to the re-
quired code format for the tape being used. After
translation, a write instruction will cause a charac-
ter to be punched on either 11/16, 7/8, or l-inch
wide chad (holes completely punched) tape.

A read instruction, given approximately 3. 2 milli-
seconds after the punch instruction, will cause the
tape character, punched three cycles previously, to
be read into the 1401 core storage. The 1401 repre-
sentation of the tape character can be compared with
the representation of the character previously
punched for validating the punched character. If an
error is found, the tape character in error and those
following can be overpunched with code representing
an invalid character, and the characters can then be
repunched.

Availability: . . . . .. 12 months as of April, 1963.
First Delivery: November, 1962.
PHYSICAL FORM

Drive Mechanism

Drive past the head: . . pin wheel.
Reservoirs

Number: . ... ... 2. ‘

Form: . ....... swinging arm.

Capacity: . . . . ... approximately 2 feet.
Feed drive: . ... .. electric motor.
Take-up drive:. . . . . electric motor.

Sensing and Recording Systems

Recording system:. . . die punch.
Sensing system: . . . . photo-electric (check read).
Common system: none.

© 1963 by Auverbach Corporation and BNA Incorporated

401:074.100

IBM 1401
Input-Output
1012 Tape Punch

1012 TAPE PUNCH

.23

.24

.25

.31

. 311
.312

.32

. 321
. 322

. 324

. 325

.35

.351
.352

.41

Multiple Copies: . . . none.
Arrangement of Heads

Use of station: . . . . . punching.

Stacks: . . . ... ... 1.

Heads/stack:. . . . . . 8 plus 1 sprocket.
Method of use: . . . . . 1 row at a time.
Use of station: . . . . . check reading.
Distance: . . 3 characters.
Stacks:. . ... . ... 1.

Heads/stack:. . . . . . 8

Method of use: . .

Range of Symbols

Numerals: . . . . ... 10 0- 9.
Letters: . . ... ... 26 A-2Z.

Special: . ....... 28.

Total: . ........ 64.

EXTERNAL STORAGE

Form of Storage

Medium: . . . ... .. paper or Mylar tape.
Phenomenon: . . . . . . punched holes.

Positional Arrangement

Serial by: . .. .. 1 to N rows at 10 per inch.
Parallelby: . ... .. 5, 6, 7, or 8 tracks at
standard spacing.

Track use

Data: . . . . . o o .. 7.

Redundancy check: . . 0.

Timing:. . . . . . . . 1 sprocket.

Control signals: . . . 1; end of line.

Unused:. . . . .. .. 0.

Total:. . . ... ... 8 plus sprocket.
Rowuse:. . ... ... all for data.

Format Compatibility

Other device or system: all devices using standard
5-, 6-, 7-, or 8-track

paper tape.
Code translation: programmed.
Physical Dimensions
Overall width: . . . . . 11/16, 7/8, or 1 inch.
length:. . . ... ... up to 1, 000 feet per reel.
CONTROLLER
Identity: . . . . . . .. no separate controller.

(#7080 Serial Input-Output
Adapter required on
1401.)
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1BM 1401

§ 074.
.42 Connection to System
.421 On-line: . ... .... 1.
.422 Off-line: . . . ... . none.
.43 Connection to Device
.431 Devices per controller: 1.
.432 Restrictions:. . . . . . 0 if other units requiring
7080 Adapter or 3271
Direct Data Channel is
connected to the 1401.
.44 Data Transfer Control
.441 Size of load: . . . . . . 1 character.
.442 Input-output areas: . . core storage.
. 443 Input-output area
ACCESS: s v v v 0 o 4 s each character.
.444 Input-output area
lockout:. . . . . . . . nome.
.445 Table control: . . . . . none.
.446 Synchronization:. . . . automatic.
.5 PROGRAM FACILITIES AVAILABLE
.51 Blocks
.511 Size of block: . .. .. 1toN characters.
.512 Block demarcation
Output: . . .. .. . . Endof Line character
sensed.
.52 Input-Output Operations
.521 Input:. . ..... ... DOme.
.522 Qutput:. . . ... 1 character forward.
.523 Stepping:. . . . . . .. none.
.524 Skipping o et e e none.
.525 Marking:. . ... ... delete code for error
characters.
.526 Searching: . ... .. . none.
*
.53 Code Translation: . . . own coding or macro.
.54 Format Control
Control: . ....... program; 1 character at a
time.
Rearrangement: . . . . yes.
Suppress zeros: . . . . Yyes.
Insert point: . . . . . . yes.
Insert spaces: . . . . . DO.
Recording density:. . . no.
Section sizes: . . .. . no.
.55 Control Operations
Disable: . ... ... . no.
Request interrupt: . . no.
Select format: . . . . . no.
Select code: . ... .. no.
Rewind: . ... ... . no.
Unload:. . . ... . no.
.56 Testable Conditions
Disabled:. . . ... . . yes.
Busy device: . . . . .. yes.
Output lock: . .. ... no.
Nearly exhausted: . . . yes.
5/63

.56 Testable Conditions (Contd.)

.61
.62

. 621
. 622
. 623
. 624

.63

.71

.72

.73

.731

.732

.733
.734

Busy controller: . . . . yes.
End of medium marks: no.
PERFORMANCE

Conditions:. . . . . .. none

Nominal or peak speed:

150 characters/second.

Important parameters

Tape speed:
Packing density: . .

Effective speeds: . . .

15 inches/second.

10 characters/inch.

none.

150 characters/second.

If less than 6. 6 milliseconds
elapse between initiation
of punching instructions.

.....

-------

Demands on System

Component: ... ... processor.
Msec per character:. . 6.67*

or
Precentage: ... ... 100%.

* This time based on using a subroutine for code con-
version which does not make any attempt to process
data between punching operations.

EXTERNAL FACILITIES

Adjustments
Adjustment: . ... .. number of tracks.
Method: ... ... .. tape width guide.

Other Controls

Function Form Comment

Feed Switch: push punches feed code in 8-
button track tape.

Rewind Switch: toggle rewinds punched tape onto
switch the supply reel.

Channel Switch:

2-position conditions read circuit
switch for number of tracks on
tape to be punched.

Loading and Unloading

Volumes handled

Storage:
Capacity:

Replenishment time:. .

Adjustment

reel.

1, 000 feet.

2.0 to- 3. 0 minutes.

punch needs to be stopped.
3.0 to 4. 0 minutes.

o e e o o o .

D

time: ...

Optimum reloading

period: .

13. 3 minutes.

ooooooo

ERRORS, CHECKS AND ACTION

Error
Recording:

Output block size:

Invalid code:

Exhausted medium:
Imperfect medium:
Timing conflicts:
Nearly exhausted:

AUERBACH / BNA

Check or

TInterlock Action
program read after punch  programmed,
none,

check,

none,

none,

check indicator,
check indicator,



STANDARD

401:081.100

IBM 1401
Input -Output
1403 Printer

INPUT-OUTPUT: PRINTER

§ 081.
.1  GENERAL
.11 Identity: . . Printer.
1403, Models 1 and 2.
.12 Description:

The IBM 1403 is a line printer with a unique
horizontal-chain printing mechanism, a tape-
controlled carriage, and a feeding and stacking
mechanism for continuous forms. Five identical
sets of 48 characters are assembled serially on a
chain that resembles a bicycle chain and moves in
a horizontal plane at 90 inches per second. The
print hammers are timed to strike against the paper
individually because each character slug travels
across many printing positions duringa printcycle.
At each printing position, the paper is forced into
contact with the ribbon against the chain by a
solenoid-activated hammer that is fired as the
appropriate character slug passes the printing
position.

The horizontal-chain printing method generally
produces printing of a high quality and eliminates
the problem of vertical character alignment that
has plagued designers of high speed drum and
wheel printers. Output produced by a 1403
Printer, however, can often be recognized by the
presence of "framing" (i.e., light boxes which
frame some of the printed characters).

The 1403 Model 1 has 100 printing positions and
the Model 2 has 132; the two models are identical

. in all other respects. Peak speed is 600 lines per

minute with single spacing and 480 lines per
minute with an average line spacing of 1 inch.
Printers used with 1401 Model A Processing Units
have a single skipping speed of 33 inches per
second. In all other 1401 models (B, C, D, E,
and F), the printer has a dual-speed carriage
which executes all skips of more than eight lines
at a speed of 75 inches per second. Skipping is
controlled by a 12-channel punched tape loop.

Optional Features

Numerical Print: Permits changing from the
standard 48-character chain to a chain with only
16 characters; speeds up to 1, 285 lines per
minute can then be obtained on all-numeric output.

Print Storage: Reduces time demands on the pro-
cessing unit from 84 to 2 milliseconds per line
printed by means of a special buffer register,

© 1963 by Averbach Corporation and BNA Incorporated

.12

.13

.14

.21

L211

.212
.22

.221

.222
.223
.23

.231

.232

.24

Description (Contd.)

Optional Features (Contd.)

leaving 98 milliseconds for processing during each
print cycle.

Selective Tape Listing Feature: Permits printing
paper "adding machine" tapes as an alternative to
the regular width forms. When utilizing this
feature, as many as eight 1.5 inch-wide tapes or
four 3.1 inch-wide tapes or a combination of the
two widths can be used. Up to 13 characters per
1.5-inch tape, or up to 29 characters per 3.1
inch tape can be printed. Tapes are individually
spaced under program control; however, no form
skipping is possible with this feature. Primary
use of this feature has been with magnetic ink
character recognition equipment in providing batch
control over checks.

.. 12 months, as of

Availability: . .
April, 1963.

First Delivery: September, 1960.

PHYSICAL FORM

Drive Mechanism

Drive past the head:. .. sprocket drive push and
pull, paper punched on
both sides.

Reservoirs: . . none.

Sensing and Recording Systems

Recording system: . « magnet-driven hammer
presses form against
moving horizontal chain.

. . echo check on hammer
magnet.

. no.

Sensing system:
Common system: .
Maximum number

Interleaved carbon:. .. 6.
Types of master

Multilith: . . yes, with special ribbon.
Xerox: . ..yes.
Spirit: . . .yes.

Arrangement of Heads

Use of station: . . . printing.
Stacks: P I

Heads/stack: . .. 100 or 132.
Method of use: . .. 1l line at a time.
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401:081.250

IBM 1401

§ 081.

.25 RanE'of Symbols

Letters:
Special:
Alternatives:

FORTRAN set: . .
Basic COBOL set: .

........
........

.....

Letters:
Special:
FORTRAN set:

Req. COBOL set:

........

........

.3 EXTERNAL STORAGE

.31 Form of Storage
.311 Medium: . ... .. ..
.312 Phenomenon: . . . . . .
.32 Positional Arrangement
.321 Serialby: .. .....
.322 Parallelby: . . .. ..
.324 Track use
Data: . .. .....
Total:
.325 Row use
Data: . . . ...
.33 Coding: ........
.34 Format Compatibility:
.35 Physical Dimensions
.351 Over-all width:, . . . .
.352 Length:
Forms:. .. .. ...
.353 Maximum margins:
Left: ..... ... ..
Right, Model 1:. . . .
Model 2:. . . .

.4  CONTROLLER

.41 Identity:

.......

5/63 Revised

3
6
-3

Standard Set

10 0-9.

26 A-Z.

12 &0O-$*/%#@ %,
by special request.
alternative Print Set F.
no.

48 and blank.

Numeric Set

10 0-9.

0

6 $.,*-0.
no.
no.

16 and blank.

continuous fanfold
sprocket punched sta-
tionery.

printing.

1 line at 6 or 8 per inch.
100 or 132 characters at
10 per inch.

100 or 132.
100 or 132.

all.

engraved character font
(Internal coding as in
Data Code Table No. 2,
401:142, 100).

none.

3.50 to 18.75 inches by
vernier.

1 to 22.0 by 1/6 inch at
6 lines/inch.

1to0 16.5 by 1/8 inch at
8 lines/inch.

1 to 17.0 inches (recom-
mended maximum for
proper stacking).

0 inches.
2 inches.
0 inches.

No separate controller
(circuitry is in Proces-
sing Unit).

.42

.421
.422

.43
.431
.432
.44
.441
.442

. 443
. 444

.445
. 446

.51

.511
.512

.52

.521
.522

.523

.524

.525
.526

.53

.54

.55

Connection to System

........

Connection to Device

Devices per controller:

Input-output areas . . .

Input-output area

Input-output area
lockout:

Synchronization: . . . .

1,
0 if 1404 Printer is
attached.

1 line of 100 or 132 char-
acters.

core storage positions
201-300 (201-332 on
Model 2).

each character.
yes, for full block.

none.
automatic.

PROGRAM FACILITIES AVAILABLE

Blocks

Size of block:
Block demarcation

.........

Code Translation: . . .

Format Control

Control:
Format alternatives:. .

........

l AUERBACH / BNA I

none.

1 line forward with
single step.

step 1, 2, or 3 lines as
separate operation, or as
combined "print then
step"'.

skip to 1 of 12 channels on
paper tape loop; can be
combined in ''print then
skip. " .

none.

none.

automatic, by processor.

program.
unlimited.
no.



INPUT-OUTPUT: PRINTER

401:081.560

§ 081.
.56 Testable Conditions

Disabled:. . . . . ... no.
Busy device: . . . . .. with Print Storage only.
Qutput lock: . . . . .. no.
Nearly exhausted: . . . no.
Busy controller: . . . . no.
End of medium marks: no.
Exhausted: . . . . . . . no.

.6 PERFORMANCE

.61 Conditions

Lo oo oo standard character set,
without Print Storage.

1 standard character set,
with Print Storage.

£ numeric set, without
Print Storage.

IvV: . . .. .. .. numeric set, with Print
Storage.

.62 Speeds

I & II, 600 lines/minute.
III & IV, 1285 lines/minute.

.621 Nominal or peak speed:

.622 Important parameters

Name Value
Print 1 line, I & II: 100. 0 msec.
Print 1 line, III & IV: 46.7 msec,

33.0 in/sec for skips of
8 lines or less.

Skipping speed: . . .

75.0 in/sec for skips of
more than 8 lines (not

Model A).
.623 Overhead
Step 1 line: . . . . .. 20 msec.
Step-2 lines: . . ... 25 msec.
Step 3 lines: . . . .. 30 msec
Independent skip N
lines: . . . .. ... 15+ 5N msec. (N < 09).
15+ 5N msec. (N > 9,
Model A).

37.4 + 2. 2N msec.
(N > 9, all others).
Print & skip N lines,
T&IE. .. ...
Print & skip N lines,
II & IV:
.624 Effective speeds:
Average line

as above + 80.0 msec,

as above + 26.7 msec.

......

Lines/min., Lines/min.,

feed, inches T1&II I & IV
1/6: 600 1,285
2/6: 572 1, 160
3/6: 545 1, 059
1: 480 838
2: 418 664
(See graph) 353 514
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.63

.71

.72

.73

.731

.732

.733

.734

Demands on System

Component Condition msecperline, , or Percentage®
Processing Unit: 1 84,0 or  84.0.
I 2.0 or 2.0,
it 30.17 or  65.8.
v 2.0 or 4.3.
* At single spacing
EXTERNAL FACILITIES
Adjustments
Adjustment Method Comment
Vertical alignment: knobs.
Horizontal alignment: ~ knobs.

Form width:
Printing quality:
Form thickness:

sliding forms tractors.
graduated dial.
graduated lever,

Line pitch: switch 6 or 8 lines/in.
Other Controls
Function Form Comment
Check reset: key resets printer error
indications.
Carriage restore: key Ppositions carriage at
channel 1 on tape loop.
Single cycle: key ghitiates one print cycle
Loading and Unloading
Volumes handled
Storage Capacity:
Hopper: . . . . . .. 20 inch stack.
Stacker: . . . .. .. 20 inch stack.

1 to 2 minutes.

printer needs to be
stopped.

. 2 to 3 minutes.

printer needs to be
stopped.

Replenishment time: . .
Adjustment time:

Optimum reloading period
: 56 minutes.

I &IvV:. ... . ... 35 minutes.

Basis: 2-part sets, 17 inches long, at 1-inch
line spacing.

ERRORS, CHECKS AND ACTION

Check or
Error Interlock Action
Recording: echo check indicator and alarm.*®
Input area overflow: none
Output block size: fixed.
Invalid code: check indicator and alarm.*
Exhausted medium:  check stop and alarm,
Imperfect medium:  none.
Timing conflicts: interlock wait.
Feed jam: check stop and alarm.

* Stop will occur if I/O Check Stop Switch is on.
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401:081.810

IBM 1401

Printed Lines
per Minute

5/63 Revised

6,000

5,000

4,000

3,000

2,000

1,000
900
800
700

600
500

400

300

200

100
90

80
70

60
50

40

30

20

Effective Speed

IBM 1403
N
— | Numeric Only (with NP)
~1_] —
\\\\ LiAlphaneric, Models B-F
~~—
~—] \
~—
“|<¢=Alphameric, M bdel A
—~—
—
[~— —_— —_
Y 2 3 4 5

Inter-line Space in Inches

NP = Numerical Print feature.

l AUERBACH |/ BNA I



STANDARD

401:082.100

1BM 1401
Input-Output
1404 Printer

INPUT-OUTPUT: PRINTER

§ 082,
.1  GENERAL

Identity: . . . . . . . Printer,
1404, Model 2,

Description:

This unit has the same horizontal-chain printing
mechanism, tape-controlled carriage, and contin-
uous-form feeding and stacking system as the 1403
Printer., Like the 1403, it has 132 printing positions
and a peak speed of 600 lines per minute. In addi-
tion, the 1404 has a feeding and stacking system for
card forms. By unlocking a single knob, the entire
printing assembly can be moved laterally to print on
either continuous forms or cards (but not on both
during the same run)., The card transport mechan-
ism can handle single 51- or 80-column cards or
two 51- or 80-column cards fed side by side. Peak
speed when feeding single cards and printing one
line per card is 400 cards per minute. Up to 25
lines can be printed on a standard IBM card.

Cards can be printed on either side depending on how
they are loaded into the hopper; however, cards are
stacked in reverse of the order in which they are
loaded into the hopper. This condition will present
file sequence problems if additional processing is
required.

Optional Features

Read-Compare: Permits reading any 30-columns of
data (specified by plugboard wiring) into core stor-
age positions 334-363 from the punched cards pass-
ing through the printer feed channel. Processing is
inhibited for 75 milliseconds while each card is read.

Print Storage: Reduces time demands on the proces-
sing unit from 84 to 2 milliseconds per line printed
by means of a special buffer register, thus allowing
98 milliseconds for processing.

.13  Availability: . . . . . 12 months, as of

April, 1963.
.14 First Delivery: . . . . September, 1962,
.2 PHYSICAL FORM
.21 Drive Mechanism

.211 Drive past the head: . . sprocket drive push and
pull for continuous forms;
pinch roller friction for
cards.

.212 Reservoirs: . . none.

.22 Sensing and Recording Systems

.221 Recording system: . . . magnet-driven hammer
presses form against
moving chain.

. echo check on hammer

magnets.

no.

. 222 Sensing system:

.223 Common system: . . . .

© 1963 by Auerbach Corporation and BNA Incorporated

.23
.231
.232

.25

.31
.311
.312
.32
.321

.322
.324

.325

.33

.35
.351

Multiple Copies

Maximum number
Interleaved carbon: .
Types of master

. 6.

Multilith: ., . . . .. . yes, with special ribbon.
Xerox e v e e e e yes.
Spirit: + . . ... 0. yes

Arrangement of Heads

Use of station: . . . . . printing.

Stacks: . . . ... ... 1.

Heads/stack: . . . . . . 132.

Method of use: . . . . . prints 1 line at a time,
on cards or continuous
forms.,

Use of station: . . . . reading (optional Read.
Compare).

Distance: . . « . . . 1 card before print station.

Stacks: « + + ¢ o o o 1,

Heads/stack: . . . « . 160.

Method of use: - - reads any 30 card columns,

1 row at a time.

Range of Symbols

Numerals: . ... ... 10 0-9.
Letters: . . . . . ... 26 A-Z.
8pecial:. . . ... ... 12 &, .0-$*/%#ex+
Alternatives: . . . . . . by special request.
FORTRAN set: . . . . . alternative Print
Set F.
Basic COBOL set: . no.
Total: . . ... ..... 48 and blank.
EXTERNAL STORAGE
Form of Storage
Medium: . .. ..... continuous fanfold station-
ery or punch cards.
Phenomenon: . . . . . . printing.
Positional Arrangement
Serialby: ... .... 1 line at 6 or 8 per inch.
Parallelby: ... ... 132 char at 10 per inch.
Track use
Data: . . . ... ... 132.
Total: . . . .. .. .. 132.
Row use
Data: . ... ... .. all.
Coding: . . . . ... .. engraved character font (Inter-

nal codingasinData Code
TableNo. 2, 401:142,100).

Physical Dimensions

Overall width: 3.50 to 18.75 by inches
(continuous forms).
single 51-column to

double 80-column cards.
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401:082.352 IBM 1401
§ 082. .54 Format Control
.352 Length
Forms at 6 lines/inch: 1.0 to 22.0 by 1/6 inch at Control: . . ... ... program.
6 lines/inch. Format alternatives: unlimited.
Forms at 8 lines/inch: 1.0 to 16.5 by 1/8 inch at Rearrangement: . . . . no.
8 lines/inch. SUPpress.zeros: .. .. yes.
Cards: . .. ..... standard. Insert point: . . . . .. yes.
.353 Maximum margins Insert spaces: . . . . . yes.
(continuous forms): Section sizes: . . no.
Left: . ... ..... 3.0 inches.
Right: ... ..... 3.0 inches. .55 Control Operations
Disable: . ... .. .. no.
.4 CONTROLLER Request interrupt: . . . no.
- Select format: . . . .. no.
.41 Identity: . . .. .... no separate controller Select code: . . . ... no.
(circuitry is in Processing]
Unit). .56 Testable Conditions
.42 Connection to sZstem Disabled:. . ... ... no.
Busy device: . . . ... with Print Storage only.
.421 On-line: . . ...... L. Output lock: . . . . .. no.
.422 Off-line: . . ... ... none Nearly exhausted: . . . no.
Busy controller: . . . . no.
.43 Connection to Device End of medium marks:. no.
Exhausted: . . . . . .. no.
.431 Devices per controller: 1,
.432 Restrictions: . .. .. none if 1403 Printer is
connected,
.44 Data Transfer Control -6 PERFORMANCE
.441 Sizeofload: . . . ... 1 line of 132 chax"a_cters. .61 Conditions
.442 Input-output areas: core storage positions —_—
201-332. L .
Lo printing on continuous
.443 Input-output area ac- b cha forms, without Print
" CeSS: « v v o . s . . k . each character. Storage.
: Input.-output area lock- for full block Im: . .o printing on continuous
OUL: « v v v v v v v v s yes, for ock. forms, with Print
.445 Table control: . . . . . none. Storage
.446 Synchromization: . . . . automatic. 1 printing on 80-column
cards, without Print
Storage.
Vi oo oo o oo printing on 80-column
.5 PROGRAM FACILITIES AVAILABLE cards,with Print
Storage.
-51  Blocks
.511 Size of block: . . ... 132 char per line. .62 Speeds
.512 Block demarcation -
Output: . . ... ... fixed
_ . .621 Nominal or peak speed: Iand II, 600 lines/minute.
.52 Input-Qutput Operations III and IV, 400 cards,/min-
ute. (for 1 line of print
.521 Input: .. ....... none.
- . . on each card; 800 cards/
.522 Output: . . . ... ... 1 ;'1:2; f%ich?:fdvsncg? (Szgllxgtii- minute if 2 cards are fed
uous forms but not both at side by side. )
the same time.
.523 Stepping:. . . ... .. step 1, 2, or 3 lines as sep-
arate operations, or as +622 Important parameters
:;)en;?fned print then Name Value
.524 Skipping:. . .. .. .. skip to 1 of 12 channels on Print & step 1 line: 100 msec.
paper tape loop or position L . . .
new card at first printing Skipping speed: . . . 38 1nch.es/ sec for skips
line; may be combined in . of 8 lines or less.
"print then skip. " Skipping speed: . . . 85 inches/sec for skips
.525 Marking: . ...... none. of more than 8 lines.
.526 hing: . . . . ... . Cards feed clutch
Searching . none . cycle: . . .. ... 150 msec (12-tooth
.53 Code Translation: . . . automatic, by processor. clutch).

I AUERBACH / BNA I



INPUT-OUTPUT: PRINTER

401:082.623

§ 082.
.623 Overhead:
Step 1 line:. . . . .. 20 msec,
Step 2 lines: . .. .. 25 msec.
Step 3 lines: . . ... 30 msec.
Independent skip N
lines: . . .. ... .. 15.0 + 4, 4N msec
N <9).
Independent skip
lines: . . . ... ... 34.2+2,0N msec
N 29).

Print and skip N lines: as above +80.0 msec.
Position next card at
first line: . . . 70 msec.

. 624 Effective speeds (.at. 6 lines/inch)

Continuous forms (I & II)
Average line feed,

inches Speed, lines/minute
1/6: o oo oo L. 600.
2/6: . ....... 572
3/6: . ... 545.
..., . 494,
2000 o o 434.
4: . ... 372.

Punched Cards (III & IV)
Lines printed/card Speed, cards/minute

B 400 or 800.
2.0 240 or 480.
4:0 . . ... . 136 or 272.
8: e e 72 or 144.
16:. . ... 37 or 74.

.63 Demands on System

Component Condition msecperline or Percentage®
Processing Unit: 1& 11 84 or 84,
Processing Unit: &1V 2 or 2.

* Atsingle spacing.
.7 EXTERNAL FACILITIES
.71 Adjustments

Adjustment Method Comment

move print unit  involves unlocking and
literally relocking 1 knob.,
calibrated screw handles standard or post-
card stock,

Cards or continuous
forms:

Throat openings:

Card width: move hopper
side plates.

same as 1403
Printer.

Other adjustments:

© 1963 by Auverbach Corporation and BNA Incorporated

.72 Other Controls

Function Form Comment
Check reset: key resets error alarms.
Carriage restore: key positions carriage at channel
1 on tape loop.
Single cycle: key initiates 1 print cycle.
Channel select: rotary selects 1 or both card feed
switch channels.
.73 Loading and Unloading
.731 Volumes handled
Storage Capacity
Card hopper & stacker: 1, 200 cards.
Forms hopper &
stacker: . ... . . .20-inch stack.
.732 Replenishment time: . . 1 to 2 minutes.
printer needs to be stopped.
.733 Adjustment time: . . . . 2 to 5 minutes.
printer needs to be stopped.
.734 Optimum reloading period

Cards: ... .....3minutes.

I&II: ........56minutes.

BasiS: . « . . . . . . . 2-part sets, 17 inches
long, at l-inch line
spacing.

.8 ERRORS, CHECKS AND ACTION

Error Check or Action
Interlock

Recording: echo check indicator & alarm.

Reading: char validity indicator & alarm.

Input area overflow: none.

Output block size: fixed.

Invalid code: check indicator & alarm.

Exhausted medium:  check stop & alarm.

Imperfect medium:  none.

Timing conflicts: interlock wait.

Feed jam: check stop & alarm.
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STANDARD

EDP

REPORTS

401:083.100

IBM 1401
Input-Output
Console Inquiry Station

INPUT-OUTPUT: CONSOLE INQUIRY STATION

§ 083.

.1

L1

.12

.13

.14
.2
.21

.211

.212

.22
221
1223
.23

231

.232

GENERAL

Identity:. . . . ... .. Console Inquiry Station.
1407 Model 1.

Description:

The 1407 Console Inquiry Station is a modified IBM
Model B electric typewriter with control circuits and
work table, Information can be typed into core
storage from the keyboard and out of core storage on
continuous fan-fold forms. The 1407 is primarilyan
inquiry unit for 1401 RAMAC systems using 1405
Disk Storage, but it will be found useful for console
control, monitor printing, and program testing
functions in any 1401 system. It cannot be connected
to a 1401 Model A Processing Unit,

Interruption is not provided in the 1401, so console
inquiries must be handled by the inclusion of "branch
on inquiry request indicator" instructions in the
stored program. The indicator is turned on by de-
pressing a key on the 1407 when an inquiry is to be
made. Output format is controlled by the stored
data, Characters with word marks can be printed

in red as an aid in debugging.

Availability: . ... .. 12 months, as of
April, 1963.
First Delivery: . . . . . October, 1961,

PHYSICAL FORM
Drive Mechanism

Drive past the head: . . pin-feed platen; paper

punched both sides.

Sensing and Recording System

Recording system: . .
Sensing system:

. engraved hammers.
. typewriter keyboard.
no.

Multiple Copies

Maximum number

Interleaved carbon: . . depends on stationery.

Carbon creep:. . . . . none.
Types of master

Multilith: . . . . . no.

Spirit: . . . . . . yes.
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.24

.25

.31
.311
.312

.32
.321

.324

.325

.33

.34
.35
.351
.352
.353
.4

.41

Arrangement of Heads

Use of station: . . . .. printing.
Stacks: . ... ... .. 1.
Heads/stack: . . .. .. 1

1 character at a time.

Use of station: keyboard input.

Stacks: . .. ... ... 1.
Heads/stack: . . .. .. keys.
Method of use: . . . . . 1 character at a time.

Range of Symbols

Numerals: . ... ... 10 0-9.

Letters:. . . . ... .. 26 A-Z.

Special: . . .. ... .. 28  as in Data Code
Table No. 1.

Alternatives: none.

FORTRAN set: yes.

Basic COBOL set:. . . . yes.

Total: 64.

EXTERNAL STORAGE

Form of Storage

Medium: ... ... .. continuous fan-fold
stationery or roll paper.
Phenomenon: . . .. .. printing (output).

key depression (input).

Positional Arrangement

Serialby: . . ... ... 1 to N characters at 10 pexr
inch (N limited by core
storage).

Track use

Data: .. ....... 120 print positions.
Total: . . ... .... 120.
Row use
Data: . ... ..... all.
Coding: . . ....... engraved character font; (Inter-

nal codingas inData Code

TableNo. 1, See 401:141,100).

Format Compatibility: . none.

Physical Dimensions

Overall width: . . . .. 9.75 inches for sprocket-
punched stationery.
Length: . . .. ... .. up to 11 inches per sheet,

or continuous rolls.

Maximum margins: . . . no limitations.
CONTROLLER
Identity:. . . . . .. .. no separate controller

(#2272 adapter required
on 1401 Processing Unit).
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.42

.421
.422

.43

.431
.432

.44

441
.442
.443
.444

.445
.446

.51

.511
.512

.52

.521

.522
.523

.524
.525
.526
.53
.54

.55

.56

5/63 Reprinted

Connection to System

........

1 to N characters.
Input-output areas: . . . core storage.

Input-output area

access: . . ... .. each character.
Input-output area

lockout: . . ... ... yes, for full block.
Table control:, . . . . . none.
Synchronization: . . automatic.

PROGRAM FACILITIES AVAILABLE

Blocks

1 to N characters.
Block demarcation

Input: ... ...... typed group mark or Clear
Key.
Output: . . ... ... group mark in core storage

or Clear Key.

Input-Output Operations

Input: . ... ...... 1 block forward from key-
board, with printed
record.

Output: . ... ..... 1 block forward, printed.

Stepping: . . ... ... step 1 line upon 1401 in-
struction or console key
depression.

Skipping: . . ... ... none.

Marking: . .. ... .. none

Searching: . . ... .. none

Code Translation:. . . . automatic, by processor.

Format Control: . contained in data.

Control Operations

Disable:. . . ... .. . no.
Request interrupt: . no.
Select format: . . . . . no.
Selectcode:. . . . . .. no.
Testable Conditions
Disabled: . . ... ... no.
Busy device: . ... .. yes.
Output lock: . . . . ... no.
Nearly exhausted: . no.
Busy controller: . no.
End of medium marks: . no.
Inquiry request:. . . . . yes
Exhausted: . . ... .. no.

.61

.62
. 621

.624

.63

.71

.72

IBM 1401
PERFORMANCE
Conditions: . . . . . .. none
Speeds
Nominal or peak speed:. 10 characters/second
(output).
manual typing speed
(input).

same as peak speeds, plus
allowance for carriage
returns.

Demands on System

Component: , . . . . Processing Unit.
Msec per block: . . . 0,092,
plus

Percentage of

typing time: ., . ., . 100,
EXTERNAL FACILITIES
Adjustments
Adjustment Method Comment

Line spacing: lever step 1, 2, or 3

lines.

Multiple copy control: lever compensates for

form thickness.

Set tab stops: key.

Set margin stops: key.

Other Controls
Function Form Comment

Requestenter: key-light sets inquiry request
indicator.

Clear: key-light sets inquiry clear
indicator.

Respond: key-light inserts group markin
core storage, re-
turns carriage, and
releases processor
interlock.

Word mark: key enters word mark

with next character
typed.

ERRORS, CHECKS AND ACTION

Error Check or Action
Interlock

Recording: none.

Reading: none,

Input area overflow:
Output block size:
Invalid code:
Exhausted mediums
Imperfect mediums
Timing conflictss

none,
none,
all codes valid.
none.
none,

interlock wait,

[ AUERBACH / BNA |
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401:091.100

IBM 1401
Input-Output
729 Magnetic Tape Unit

INPUT-OUTPUT: MAGNETIC TAPE UNIT

GENERAL
Identity: . ....... Magnetic Tape unit.

729 Models II, IV, V, & VI.
Description:

These tape units are used in IBM's more powerful
1410, 7070, 7080, and 7090 series systems as well
as in the 1401. In tape width, density and format,
they are compatible with the 7330 and 727 tape units.
The only significant differences among the four
models are in recording densities and tape speeds.

These are summarized in the following table.
Model  Tape speed, Density, Transfer rate,
inches/sec. char/inch  char/sec.
II 15.0 200 15,000
556 41, 667
v 112, 5 200 22,500
556 62, 500
A\’ 75.0 200 15,000
556 41, 667
800 60,000
VI 112,5 200 22,500
556 62, 500
800 90,000 (not with 1401)

Up to six tape units can be connected to a 1401 sys-
tem, but only one can read or write at a time. No
computing can be done during a tape input or output
operation unless the Processing Overlap feature

is added. Lateral and longitudinal parity checks are
made on both reading and recording. Different
models of the 729 can be intermixed with each other
and with 7330 tape units through the use of Tape
Intermix Units. Model VI cannot be used at the 800
characters an inch density in a 1401 system.

Optional Features

Column Binary: Permits the processing of
binary tapes such as those used in the IBM 704, 709,
and 7090 systems.

Compressed Tape Operations: Permits reading
of compressed tape (with high-order zeros elimin-
ated) prepared by IBM 7070 systems.

Processing Overlap: Permits computation dur-
ing tape start time and (at 200 characters per inch
only) between character transfers.

with 1401 system,
12 months, as of
April, 1963,

Availability:

.....

© 1963 by Auerbach Corporation and BNA Incorporated

.14

.21

.211
<212

.213
.214
.22

.221
- 222
.223
.23

.24

.3
.31
.311
.312
.32
.321

.322
. 324

First Delivery: with 1401, September,
1960 for Models II & IV;
May, 1962 for Models V

& VI.

PHYSICAL FORM

Drive Mechanism

Drive past the head: . . pinch roller friction.

Reservoirs

Number: . ... ... 2.

Form: ....... vacuum.

Capacity: . . . . . . . about 7 feet.
Feed drive:. . . . motor.
Take-up drive: . . . . . motor.

Sensing and Recording Systems

Recording system:. . . magnetic head.
magnetic head.
2-gap head provides

read-after-write checking.

Common system:

Multiple Copies: , . none.
Arrangement of Heads
Use of station: . . . . . recording.
Stacks: . . . . v ... 1.
Heads/stack: . . ... 7.
Method of use: . . . . . 1 row at a time.
Use of station: . . . . . sensing.
Stacks: . . . ... .. 1.
Heads/stack: . . ... 7.
Method of use: . . . . . 1 row at a time.
EXTERNAL STORAGE
Form of Storage
Medium: . . ... ... plastic tape with magnetiz-
able surface.
Phenomenon: . . . . . . magnetization.
Positional Arrangement
Serial by: . ... ... 1 to N rows at 200, 556, or
(Models V & VI) 800 rows/
inch; N limited by avail-
able core storage.
Parallel by: . ... .. 7 tracks.
Track use
Data: . . . v v o v o . 6.
Redundancy check: . . 1.
Timing: . ... ... 0 (self-clocking).
Control signals: . . . O.
Unused: .. ... .. 0.
Total: ... ... .. 7.
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401:091.325 1BM 1401
§ 091. .524 Skipping: . ... .... 1 block backward (back-
space). erase 3.5 inches
-325 Row us forward (to skip defective
Data: . . ... .. .. l1toN tape areas).
Redundancy check: . . 1 .525 Marking: .. ... ... inter-block gap, 0.75 inch
Timing:. . . . . . .. 0. long.
Control signals: . . . 0. .526 Searching: .. ..... none.
Unused:. . . .. ... 0.
Gap: .+ v v v e e 0.75 inch. .53 Code Translation: . . matched codes.
.33 Coding: ........ as in Data Code TableNo. 1| .54 Format Control: . . none.
(See 401:141 10
.34 Format Compatibility .55 Control Operations
. . Disable: . . ... ... disabled after unloading.
Other device or system Code translation Request interrupt: 0.
Select format: . . . . . no.
m\f\:iz:'so’ 727 tape not required: Select code: . . . with optional Compressed
IBM 7070 series com- Rewind: . . ...... y ;‘[:pe or Column Binary.
pressed tapes: . . . optional Compressed Tape. Unload: . . . .. yes
IBM 704, 709, 7090 | T/
binary tapes: . . . . optional Column Binary. .56 Testable Conditions
i i ; Disabled: . ...... no.
-85 Physical Dimensions Busy device: . . . . . . with Processing Overlap only.
.351 Overall width: . . . . . 0.50 inch. Qutput lock: - -1 1%
.352 Length: . ....... 2, 400 feet per reel. Nearly exhausted: . . . yes.
Busy controller: . . . . no.
.4 CONTROLLER End of medium marks: yes.
.41 Identity: . . ...... Tape Adapter Unit (buile | -6 ~ PERFORMANCE
into 1401 Pr i
;?n‘i)t). ocessing .61 Conditions
.42 Connection to System I: e e e e e e e without Processing Overlap
5 with Processing Overlap.
.421 On-line: . . ... ... 1.
.422 Off-line: . . . . . . .. none .62 Speeds
. . .621 Nominal or peak speed
+43  Connection to Device Model II: . . . . ... 15, 000 or 41, 667 char/sec.
.431 Devices per controller: 6. ﬁgg:% {,V P fg’ 388 021626,657000<;.har/ sec.
.432 Restrictions: . . . .. total number of 729and | T vt ttts 6’0 00’0 ch'ar /é:ac.
4 Data Transor Contra 2 Tope Units i 6. Model VI: . . . . . . 22,500 or 62,500 char/sec.
' ata lransier Lomtro .622 Important parameters
.441 Size of load: . .. ... 1 to Nchar., limited by Name Value
available core storage. .
.442 Input-output areas: core storage. Density
.443 Input-output area ac- Models II & IV: . . 200 or 556 char/inch.
Cess: . . . .. . . .. each character. Models V & VI: . . 200, 556, or 800 char/
.444 Input-output area lock- inch.
OUEI ¢ v v v v v e w vt yes, for full block, (no Tape speed
lockout when Processing Models II & V: 75.0 it}ches/ sec.
Overlap is used). Mode}s IV & VI: 112.5 inches/sec.
.445 Table control: ., . . . none. Start time
.446 Synchronization: . . ., automatic. Models II & V 0.5
‘Read: . .. ... .5 msec.
.5 PROGRAM FACILITIES AVAILABLE Write: . . o 7.5 msec.
.51 Blocks Models IV & VI
Read: ... ... 6.7 msec.
.511 Size of block: . . ... 1to N char., limited by Write: . . . ... 5.0 msec.
available core storage Stop time
.512 Block demarcation Models I & V
Input: . . . . ..... gap on tape or limiting Rea:d: ...... 2.1 msec.
mark in core storage. Write: . . . ... 5.1 msec.
output: . . . . . ... limiting mark. Models IV & VI
Read: . ... .. 2.1 msec.
.52 Input-Output Operations Write: . . . ... 3.8 msec.
Full rewind time
.521 Imput: . . . . .0 ... 1 block forward. Models I & V: . . 1.2 minutes.
.522 Output: . . . ... ... 1 block forward. Models IV & VI . . 0.9 minutes.
.523 Stepping: . . ... ... none Inter-block gap: 0.75 inch.

5/63 Reprinted
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INPUT-OUTPUT:

MAGNETIC TAPE UNIT

401:091.623

§ 091.

.623 Overhead
Models II & V: . . . .
Models IV & VI:
.624 Effective speeds
Models II & V
200 char/inch: . . .

556 char/inch: . . .

Models IV & VI
200 char/inch:

556 char/inch: . . .

Model V
800 char/inch:

where N = char/
block

.63 Demands on System

Component Condition

12,6 msec/block.
8.8 msec/block.

15, 000 N/(N+189) char/
sec.
41, 667 N/(N+525) char/

sec.

22,500 N/(N+198) char/
sec.

62,500 N/(IN+550) char/
sec.

60, 000 N/(N+756) char/
sec.
(See graphs.)

msec, per or Percentage of

block transfer time
Processing I; without Processing Overlap
Unit Models II & V
Read
200 char/inch: 10.5 + 0,0667C 100.0
556 char/inch: 10.5 + 0, 0240C 100.0
800 char/inch: 10,5 + 0.0167C 100.0
Write
200 char/inch: 7.5 + 0.0667C 100.0
556 char/inch: 7.5 + 0.0240C 100. 0
800 char/inch: 7.5 + 0.0167C 100.0
Models IV & VI
Read
200 char/inch: 6.7 + 0.0444C 100, 0
556 char/inch: 6.7 +0.0160C 100.0
Write
200 char/inch: 5.0 + 0.0444C 100.0
556 char/inch: 5.0 + 0.,0160C 100.0
Processing II; with Processing Overlap
Unit Models II & V
Read
200 char/inch: 0.0 +0.0115C 17.3
556 char/inch: 3.9 + 0.0240C 100. 0
800 char/inch: 3.9 +0.0167C 100.0
Write
200 char/inch: 0.0 + 0.0115C 17.38
556 char/inch: 0.2 + 0,0240C 100.0
800 char/inch: 0.2 +0.0167C 100.0
Models IV & VI
Read
200 char/inch: 0.0 +0.0115C 25.9
556 char/inch: 2.3 + 0.0160C 190.0
Write
200 char/inch: 0.0 + 0.0115C 25.9
556 char/inch: 0.1 + 0.0160C 100.0

where C is number of characters per block.

© 1963 by Auerbach Corporation and BNA Incorporated

.7 EXTERNAL FACILITIES

.71 Adjustments

Adjustment Method Comment

selects 1 of 2 densi-

Recording density:  switch
' ties.

Densities option: switch selects any pair of
densities (Models
V & VI only).

.72 Other Controls
Function Form Comment
Address selection: dial.
Load rewind: key. lowers tape into
reservoirs.
Unload key.
File protection: ring on ring permits writ-
spool ing.

.73 Loading and Unloading

.731 Volumes handled

Storage Capacity
Reel: 2,400 feet; for 1, 000-char blocks,

5,000, 000 char at 200 char/inch,
11,300, 000 char at 556 char/inch, or
14, 400, 000 char at 800 char/inch.

1.0 to 1.5 minutes.
tape unit needs to be

.732 Replenishment time: . .

stopped.

.734 Optimum reloading period
Models II & V:. . . . 6 minutes.
Models IV & VI: 4 minutes.

.8 ERRORS, CHECKS AND ACTION

Checks or
Error Interlock Action
Recording: read-back; lateral parity indicator & alarm.
Reading: lateral & longitudinal parity indicator & alarm,

Input area overflow: none.

Invalid code: all codes acceptable.
Exhausted medium: reflective spot or tape mark indicator.
Imperfect medium: none.

Timing conflicts:  interlock

Recording level: signal strength check

wait,
indicator & alarm,
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IBM 1401

10,000,000
7

1,000,000
7

100,000
7

Effective Speed, 4
char/sec.

10,000

1,000

100
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Effective Speed
IBM 729-1V & 729-Vi

.

800 char/inch (Model VI only)

\556 char/inch

N\ N
\

Y200 char/inch

10

7 100 2

71,000 2 4

Characters Per Block
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INPUT-OUTPUT: MAGNETIC TAPE UNIT 401:091:801

Effective Speed
IBM 729-11 & 729-V

10,000,000
7

1,000,000

7

100,000

7

4 |

‘/ - o1

L")
AT X556 char/inch
]

Effective Speed, -
char/sec. 800 char/inch (Model V only)

]

>

L/

A\

e

| tet=t"] ¥<200 char/inch

10,000 77

1,000 —-—1/
¥

100

10 2 4 7 100 2 4 71,000 2 4 710,000

Characters Per Block
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STANDARD

INPUT-OUTPUT:

§ 092.

.1

.11

GENERAL

Identity: . . ... .. Magnetic Tape Unit.

7330 Model 1.

.12 Description:

.13

The 7330 Magnetic Tape Unit is slower, simpler,
and less expensive than the 729 Tape Unit, but the
two are completely compatible. Tape speed is 36
inches per second, and peak transfer rate is either
7, 200 or 20, 016 characters per second, depending
upon the recording density selected. Lateral and
longitudinal parity checks are made on both reading
and recording.

The basic speed of the 7330 should be adequate for
most 1401 system applications, but its throughput
can be limited by two restrictions that must be con-
sidered:

(1) High speed rewind, which requires 2.2 minutes
per full reel, is always terminated by unloading
of the tape from the vacuum columns and read-
record head. Rewinding without unloading re-
quires 13.3 minutes.

(2) To switch the unit from read to write status, it
must be programmed to backspace over the last
record read and then rewrite it; such switching
between reading and recording will be infrequent
in normal applications.

Optional Features

Column Binary: Permits the processing of
binary tapes such as those used in the IBM 704, 709
and 7090 systems.

Compressed Tape Operations: Permits reading
of compressed tape (with high-order zeros elimi-
nated) prepared by IBM 7070 systems.

Processing Overlap: Permits computation dur-
ing tape start time and between character transfers.

Availability: . .. ... 12 months, as of
April, 1963.
First Delivery: . . . . . October, 1961.

© 1963 by Averbach Corporation and BNA Incorporated

.21

.211
.212

.213
.214

.22
.221

.222
.223

.23

.24

.31

.311

-312
.32

.321

.322
.324

401:092.100

IBM 1401
Input-Output
7330 Magnetic Tape Unit

7330 MAGNETIC TAPE UNIT

PHYSICAL FORM

Drive Mechanism

Drive past the head: . . pinch roller friction.

Reservoirs

Number: . .. .. .. 2.

Form: ... ... .. vacuum.

Capacity: . . . . . .. about 1.5 feet.
Feed drive: . ... .. motor.
Take-up drive: motor.

Sensing and Recording Systems

Recording system: . magnetic head.
magnetic head.
2-gap head provides

read-after-write checking.

Common system:

Multiple Copies: . . . . none.
Arrangement of Heads

Use of station: . . . . . recording.
Stacks: . . . . ... .. 1.
Heads/stack: . .. .. 7.

1 row at a time.

Use of station: . . . . . sensing.
Stacks: . . . ... ... 1.
Heads/stack: .. ... 7.

1 row at a time.

EXTERNAL STORAGE

Form of Storage
Medium: . . . . .. .. plastic tape with magnetiz-
able surface.
Phenomenon: . . . . . . magnetization.
Positional Arrangement
Serial by: . . . .. .. 1 to N rows at 200 or 556
char/inch; N limited by
available core storage.
Parallel by: . ... .. 7 tracks.
Track Use
Data: . . . . . . . . . 6.
Redundancy check: . . 1.
Timing: . . ... .. 0 (self-clocking).
Control signals: . . . 0.
Unused: . ... ... 0.
Total: . . ... ... 7.
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401:092.325

1BM 1401

§ 092.
.325 Row use
Data: « + v o v . ... ltoN.
Redundancy check: . . 1.
Timing: . ... ... 0.
Control signals: . . . 0.
Unused: . ... ... 0.
Gap: . . .00 0.75 inch.
.33 Coding: ........ asinDataCode Table No. 1
(See 401:141.100).
.34 Format Compatibility
Other device or system Code translation
IBM 729, 727 tape
units: . .. ... . not required.
IBM 7070 series com-
pressed tapes: optional Compressed Tape.
IBM 704, 709, 7090
binary tapes: . . . . optional Column Binary.
.35 Physical Dimensions
.351 Overall width: . . . . . 0.50 inch.
.352 Length: ... ..... 2, 400 feet per reel.
.4  CONTROLLER
.41 Identity: ... ... .. Tape Adapter Unit.
(built into 1401 Proces-
sing Unit).
.42 Connection to System
421 On-line: . . ... ... 1.
.422 Off-line: . . ... ... none
.43 Connection to Device
.431 Devices per controller: 6.
.432 Restrictions: . .. . . total number of 7330 and
729 Tape Units is 6.
.44 Data Transfer Control
.441 Size of load: . . . . .. 1 to N char, limited by
available core storage.
.442 Input-output areas: core storage.
.443 Input-output area
aCCEeSS! « v v v 4 . . . each character.
.444 Input-output area
lockout: . . . . . . yes, for full block. (no
lockout when Processing
Overlap is used).
.445 Table control: . . . . none,
.446 Synchronization: . . . automatic.
.5 PROGRAM FACILITIES AVAILABLE
.51 Blocks
.511 Size of block: . .. .. 1 to N char, limited by
available core storage.
5/63 Reprinted

.61

.512 Block demarcation
Input: .. ......
Output: . . . . . . ..

.52 Input-Qutput Operations

.521 Input: . . ... ...

.522 Qutput: . . . .. .. ..

.523 Stepping: . . . ... ..

.524 Skipping:. . ... ...

.525 Marking: . ... ...

.526 Searching: . . ... ..

.53 Code Translation: . . .

.54 Format Control: . . . .

.55 Control Operations

Disable: . . . . ..
Request interrupt: . .
Select format: . . . .
Selectcode: . . . . .
Rewind: . . . . . ..
Unload: . . . . . ..
.56 Testable Conditions
Disabled: . ... ...
Busy device: . . . . ..
Output lock: . . . ...
Nearly exhausted: . . .
Busy controller: . . . .

End of medium marks:

.6 PERFORMANCE

Conditions

) S

Im . ...,
.62 Speeds

.621 Nominal or peak speed:
.622 Important parameters

Name
Density:
Tape speed:
Inter-block gap: . . .
Start time

Read:

Read:

-------

4

| AUERBACH / BNA I

gap on tape or limiting
mark in core storage.
limiting mark.

1 block forward.

1 block forward.

none.

1 block backward (back-
space). 3.5 inches for-
ward (to skip defective
tape areas).

inter-block gap, 0.75 inch
long.

none.

matched codes.

none.

disabled after unloading.

no,

no,

with optional Column Binary
or Compressed Tape.

yes,

yes.

no.
with Processing Overlap only.
no.

yes.

no.

yes.

without Processing Overlap
with Processing Overlap.

7, 200 or 20,016 char/sec.

Value
200 or 556 char/inch.
36.0 inches/sec.
0.75 inch.

7.6 msec.
5.0 msec.

12,9 msec.
15.3 msec.



INPUT-OUTPUT: 7330 MAGNETIC TAPE UNIT

401:092.623

§ 092.

.623 Overhead: .. .. ...
.624 Effective speeds
At 200 char/inch:
At 556 char/inch: . .
where N = char/block

20.4 msec/block.

(see graph).

.63 Demands on System

Component Condition msec, per or
block
Processing  I; without Processing Overlap
Unit: Read
200 char/inch: 7.7 + 0, 139N
556 char/inch: 7.7 + 0, 050N
Write
200 char/inch: 5.0 + 0, 139N
556 char/inch: 5.0 +0, 050N
Processing
Unit: II; with Processing Overlap

Read or write
200 char/inch: 0 +0, 0115N
556 char/inch: 0 +0,0115N
where N is number of characters per block,

7,200 N/(N + 147) char/sec.
20,016 N/(N + 408)char/sec.

Percentage of

transfer time

100.0
100.0

100.0
100.0

8.3
23.0

.7 EXTERNAL FACILITIES
.71 Adjustments
Adjustment Method Comment
Recording density: switch 200 or 556 char/in,
.72 Other Controls
Function Form Comment
Address selection: dial,
Load rewind: key loads tape into
reservoirs.
Unload: key.

File protection: ring on spool

ring permits writing.

.73

.731

.732

.734

Loading and Unloading

Volumes handled

Storage

SpPoOl: v 4 4 vt h e e

Replenishment time: . .

Capacity
2,400 feet; for 1, 000-char blocks,

5,000,000 char at 200 char/inch,
11,300,000 char at 556 char/inch,

1.0 to 1.5 minutes.
tape unit needs to be
stopped.

Optimum reloading

period:

13 minutes,

ERRORS, CHECKS AND ACTION

Error
Recording
Reading

Input area overflow:
Output block size:
Invalid code:
Exhausted medium:
Imperfect medium:
Timing Conflicts:
Recording level:

© 1963 by Auerbach Corporation and BNA Incorporated

Check or Interlock Action

read back; lateral parity indicator &
alarm.

lateral & longitudinal parity indicator &
alarm,

none.

none.

all codes acceptable.

reflective spot or tape mark indicator.

none.

interlock wait.

signal strength check indicator &
alarm,
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1BM 1402

10,000,000

5

1,000,000
7

100,000
7

Effective
Speed,
char/sec.

10,000

1,000

Effective Speed
IBM 7330

_—]

t’S 56 char/inch;

r/’

o

*—.200.

char/inch"

N

100
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401:093.100

IBM 1401
Input-Output
Hypertape

INPUT-OUTPUT: HYPERTAPE DRIVE

§ 093.
.1 GENERAL
.11 Idemtity: . .. .. ... Hypertape Drive.

7340 Model 2.

.12 Description

The 7340 Model 2 Hypertape Drive was announced in
April, 1963. It fulfills the need for a tape unit for
IBM 1401, 1410, and 1460 systems that is compatible
with the high-performance, cartridge-loaded 7340
Model 1 Hypertape Drive for the IBM 7074, 7080,
7090, and 7094 systems. First deliveries are sched-
uled for the third quarter of 1963.

Up to four 7340 Model 2 Hypertape Drives can be
connected to a 1401 (or 1460) system via a 7641
Hypertape Control and a Serial Input-Output Adapter.
Either the Bit Test or Column Binary feature is a
prerequisite. In addition to the four Hypertape
Drives, a 1401 (or 1460) can control up to six 729
and/or 7330 Magnetic Tape Units connected in the
standard manner.

Recording density is 1,511 rows per inch, and tape
speed is 22.5 inches per second. The peak data
transfer rate is 34, 000 characters per second. In
the optional "packed" format, two decimal digits are
recorded in each tape row, and transfer rates of up
to 68, 000 digits per second are possible. Unlike
other IBM tape equipment, the Hypertape Drive can
read backward as well as forward. Average access
time to the next sequential tape block is 18.5 milli-
seconds. Inter-block gap length is 0.45 inch.

Ten tracks are recorded on l-inch-wide tape; there
is no tape compatibility with non-Hypertape IBM
magnetic tape units such as the 729 and 7330. Two
tracks are used for double odd parity checking, and
bit detection is based on signal phase rather than
signal strength. The manufacturer states that these
factors make possible detection of all errors and

.12 Description (Contd.)

correction of all single-bit and most double-bit
errors. The eight data bits in each tape row can
hold either one 6-bit alphameric character (in which
case two bits are unused) or two 4-bit decimal digits.

An important feature of the Hypertape Drive is its
cartridge loading technique. Supply and take-up
reels holding 1, 800 feet of tape are enclosed in a
sealed cartridge that measures about 17 by 10 by. 2
inches and weighs about 8 pounds. The operator
loads a reel of tape by raising the top cover of the
tape drive, sliding the cartridge into place, lowering
the top cover, and pressing the Load-Unload button.
Then the tape reels move back to engage the hubs,
the tape is lowered into the vacuum columns, and the
read-write head moves into position. Unloading is
accomplished by reversing this procedure. It is not
necessary to rewind the tape before unloading a
cartridge.

The differences between the 7340 Model 1 and Model
2 Hypertape Drives can be summarized as follows:

7340 Model 1 7340 Model 2

Tape speed, inches/sec: 112.5 22.5

Peak transfer rates

Character/sec: 170, 000 34,000
Decimal digits/sec: 340, 000 68, 000
Average access time,
msec: 4.2 18.5
Full rewind time,
minutes: 1.5 3.75
Available for: IBM 7074, IBM 1401,
7080, 7090, 1410, 1460
7094
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INPUTOUTPUT: DATA TRANSMISSION UNIT

§ 101.

.1 GENERAL

.11 Idemtity:. ........ Data Transmission Unit.
1009.

.12 Description

This unit enables the 1401 Processing Unit to trans«
mit and receive data at speeds up to 300 characters
per second over public or private telephone or tele-
graph lines. The unit at the other end of the line
may be a similarly equipped 1401 or 1410 system or
an IBM 7701 or 7702 Magnetic Tape Transmission
Terminal. A specially-equipped telephone and a
serial data set, supplied by the communications
company, are also required at each terminal.

Data from the transmitting 1401 in serial-by-char-
acter, parallel-by-bit, BCD form is converted by
the 1009 into a special serial-by-bit, 4-of-8 trans-
mission code in which each character code consists
of four "1" bits and four "0" bits. The 1009 at the
receiving terminal handles the reconversion to BCD
form. Validity checks insure that each character
received contains exactly four out of eight bits, and
most errors resulting from switched bits are
detected by a longitudinal parity check.

© 1963 by Auerbach Corporation and BNA Incorporated

.13

.14

The available transmission speeds are 75, 150, and
300 characters per second. Maximum usable speed
and reliability of data transmission are dependent
upon the quality of the available communications cir-
cuits; at present the 300 characters per second
speed cannot be used on toll lines. Unless a 4
wire, full-duplex line is available, a turn-around
time of 250 milliseconds is required at the begin-
ning and end of each message. Maximum effective
transfer rates, according to IBM, are generally ob-
tained with messages ranging from 300 to 1, 000
characters in length. Special 1401 instructions con-
trol the transmission of data, and sub-routines are
required to handle synchronization, checking, and
retransmissions due to errors.

Availability:. . . . . . . 12 months, as of
April, 1963.

First Delivery: . . . . . October, 1961.
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INPUT-OUTPUT: OPTICAL CHARACTER READER

§ 102.

.1 GENERAL

.11 Idenmtity: . .. ... .. Optical Character Reader.
1418 Models 1 & 2.

.12 Description:

This unit reads numerical characters printed in IBM
407 type style into 1401 core storage at the rate of
420 5-7/8 inch documents per minute. The stand-
ard model reads one line of data, which may be po-
sitioned anywhere on the document. Acceptable in-
put data for the reader can be produced by an IBM
407, 408, or 409 Accounting Machine, a 1403 or
1404 Printer, or a typewriter equipped with the 407
type font.

Documents are fed from the hopper, through docu-
ment separation and alignment stations, to a vacuum
drum, which holds them flat as they pass the optical
reading station. They are then removed from the
drum by a continuous belt mechanism and sent to the
selected stacker pocket. Model 1 has 3 stackers and
is designed for on-line use only. Model 2 is equipped
with 13 stackers and can be used off-line for single-
digit sorting on any digit position. Both models have
an "overflow stacking” mode that permits unloading
the stackers without stopping the reader when no
sorting is required.

The optical character reading is accomplished by
scanning. Light reflected from the surface of the
moving document is positioned by a lens system on

a rotating scanning disk, which produces an image
of the character sensed. The light image passes
through a fixed aperture plate to the surface of a
photomultiplier tube, which converts it into a matrix
pattern of electrical impulses. A character recogni-
tion network determines either that the character is
a valid one, in which case it is transmitted to 1401
core storage, or that it is unreadable, in which case
the symbol @ is sent to core storage in its place.
Each programmed "read" instruction causes only one
character to be transmitted from the 1418 to core
storage, and indicators must be tested before each
character transfer to guard against timing conflicts.

Optional Features

Additional Read Station: Permits reading data
from two lines on the document in a single pass.
Switching between the two read stations, which are
4. 25 inches apart, is under program control.

Mark Reading Station: Permits the reading of up to
37 columns of numerical data marked on a standard
IBM card with an ordinary black pencil or ink; cannot
be used when the Additional Read Station is installed.

.13  Availability: . . . . .. 12 months, as of

April, 1963.

.14 First Delivery: . . . . October, 1961.
.2 PHYSICAL FORM
.21 Drive Mechanism

. 211 Drive past the head: . . vacuum drum and moving

belt friction.

.212 Reservoirs: . . . . .. none.

.22 Sensing and Recording Systems

-.221 Recording system: . . none.
.222 Sensing system: . . . . reflected light on photo-

multiplier tube.

.23 Multiple Copies: . . . none.

.24 Arrangement of Heads

Use of station: . . . . reading.

Stacks; . . . . .00 . I.

Heads/stack: . . ... 1.

Method of use: . « . . . 1l character at a time.

Use of station: . . . . reading (optional).
Distance: . . . . . . 4.25 inches.
Stacks: . . . .. .. L

Heads/stack:. . . . . 1.

Method of use: . . . . 1 character at a time.
Use of station: . . . . . mark reading (optional; al-

ternative to Additional
Read Station).

Distance: . . . . . .. 4. 25 inches.

Stacks: . . .. . ... 1.

Heads/stack:. . . . . . 13.

Method of use: . . . . . 1 column at a time.

.25 Range of Symbols

Numerals: . . . . . .. 10 0-9.
Letters: . . . . . ... none.

Special: . . ...... 3 o-L
Alternatives: . . .. . none.

Total: . ... ... .. 13 and blank.

.3 EXTERNAL STORAGE

.31 Form of Storage

.311 Medium: ... ... .. paper or card documents.
.312 Phenomenon: . . . . . . printing.
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.32
.321

.322
.323

.324

.325

.33

.34

.35
.351

.352
.353

.41

.42

.421
.422

.43

.431
.432
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Positional Arrangement

Serial by: . . ... .. 1 to 80 char/document at 10
or 7 char/in., from right
to left.

Parallel by: . .. ... 1 track.

Bands: . ... ..... 2 if optional features are
installed; each band is
served by a separate
read station, but only
1 band can be read at a
time.

Track use

Data: . . . ... ... all.
Redundancy check: . . 0

Timing:. . . . . . .. 0

Control signals: 0

Unused:. . . . . ... 0.

Total: .. ...... 1 per band.

Row use

Data: . .. .. .... all.

Coding:. . . ... ... printed numerals 0.093
inch high by 10 char/in.
(IBM 407 font) or 0. 114
inch high by 7 char/in.’
(407-E font).

Format Compatibility

Other device or system Code translation

All equipment using
IBM 407 or 407-E

fonts: . . ... ... none required.

Physical Dimensions
Overall width: . . . . . 2.75 to 3. 67 inches.
Length: .. ...... 5.875 to 8.750 inches.
Minimum margins:

Left: . ... ..... 0. 375 inch.

Right: .. ...... 0.375 inch.
CONTROLLER
Identity: . no separate controller

(Serial Input-OQutput adap-
ter 7080 required on 1401
Processing Unit).

Connection to System

On-line: . . ... ... 1.
Off-line
Use Associated equipment

Document sorting

(Model 2 only): . . none.

Connection to Device

Devices per controller:
Restrictions: none if other units requir-
ing a 7080 Adapter or a

3271 Direct Data Channel

are connected to the 1401.

.44

1.441
1.442

. 443
.444
445

. 446
. 447

.51

.511
512

.52
.521

.522
.523
.524
.525
.526

.53

.54

.55

.56

AUERBACH |/ BNA

Data Transfer Control

1 character.
Input-output areas: core storage.

Input-output area

access: . . . . ... each character.
Input-output area
lockout:. . . . . ... none.
Table control: . . . . . none.
Synchronization: . by program.
Synchronizing aids: tests: document under read

station 1 or 2; document
end reached; character
available to 1401; late
transfer.

PROGRAM FACILITIES AVAILABLE

Blocks
Size of block: . . . . . 1 to 80 char/document.
Block demarcation
Input: . . . . .. ... trailing edge of document.
Qutput: . . . . .. .. none.
Input-OQutput Operations
Imput: . ... ..... documents are fed contin-
uously after unit is en-
gaged; 1401 must be pro-
grammed to read each
character.
Output: . . . . . . . .. none.
Stepping: . . . . . . .. none
Skipping: . . . . none
Marking: . . . . . . .. none
Searching: . . . . . .. none
Code Translation: . . . automatic.
Format Control: . . . . none.
Control Operations
Disable: . .. ... .. no.
Request interrupt: . . . no.
Select stacker: . . yes.
Select format: . . . . . no.
Selectcode: . . . . .. no.
Start feeding documents
continuously: . . . . . yes.
Stop feeding documents: yes.

Select reading station: . yes (with optionalfeatures).

Testable Conditions

Disabled: . ... ... yes.
Busy device: . . . . .. yes.
Nearly exhausted: . . . no.
Busy controller: . . . . no
End of medium marks: no.
Character ready to be
transferred: . . . .. yes
Exhausted: . . . . . .. yes



INPUT-OUTPUT: OPTICAL CHARACTER READER_ 401:102.600
§ 102. .73 Loading and Unloading
.6 PERFORMANCE
- .731 Volumes handled
.61 Conditions: . . . . . . . none. .
- Storage Capacity
.62 Speeds
£ Hopper: . . . . ... 12.0 inch stack (600-1, 200
.621 Nominal or peak speed: 420 documents/minute documents).
(5-7/8 inches long). Stackers (3 or 13): . 4.5 inch stack each.
.622 Important parameters .732 Replenishment time:. . 0.5 to 1.0 minutes.
Reader needs to be stopped
Name Value unless in alternate-pocket
mode.
Read station switch .733 Adjustment time: . . . 5 to 10 minutes.
time: . . . ... . . 4 msec. -734 Optimum reloading
Reader transport rate: 48 inches/sec. period: . . . .. ... L5 to3.0 minutes.
Space between docu-
ments: .. .. ... 1.25 inches average. AND
.624 Effective speeds:. . . . g= 3, 000 -8 ERRORS, CHECKS ACTION
+1.E Error Check or Action
for continuous feeding, - “Interlock -
where:
S = speed, documents/ Reading: see "Invalid code”,
minute; Input area overflow: none,
L = document length, in- Invalid code: validity logic transmit @ to core stor-
ches. age.
63 Demands on System Exhausted medium:  check stop reader; alarm & in-
dicator.
Component: . . . . . Processing Unit. Imperfect medium:  none, o
msec per character: . 0.195%, Timing conflicts: check set indicator,
Full stacker: check stop reader; alarm,
*Includes time required to test ready, interpret Improper feeding:  checks. stop reader; alarm.
read instruction, and transfer 1 character. Improper registra-
tion: check alarm,
.7 EXTERNAL FACILITIES
.71 Adjustments
Adjustment Method
Read station posi-
tioning: . . . . . .. levers.
.72 Other Controls
Function Form Comment
Manual feed: knob. permits registration check.

Start document feeding:  key.
Reset alarm circuits: key.
Overflow stacking mode: key. permits continuous operation,
Off-line sort mode: key.
Start document counter:  key. has automatic reset.
Select sort position: rotary
switch,
Document end switch: 4-pos.
switch,  determines point at which
"document end" indicator
shall be set,
Select display character: rotary
switch.  controls CRT display unit,
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INPUT-OUTPUT: MAGNETIC CHARACTER READER

§ 103.

.1

.11

GENERAL

Identity: Magnetic Character Reader.

1419 Model 1.

.12 Description:

This magnetic character reader-sorter reads 1, 600
six-inch documents per minute. Documents up to
8-3/4 inches long can be handled at proportionately
lower rates. The 1419 is functionally similar to the
earlier 1412 Magnetic Character Reader, whose peak
speed is 950 documents per minute. Characters
printed in magnetic ink in Font E-13B (adopted as
standard by the American Bankers' Association) are
recognized in a character matrix 7 positions wide by
10 positions high. Only the 10 numerical characters
and 4 special symbols can be read, and all magnetic
ink imprinting must be on a single line within 5/8
inch of the bottom edge of the document. Invalid or
unrecognizable characters cause an indicator to be
set and an asterisk to be transmitted to core storage.
Missing fields, incorrect field lengths, document
spacing errors, and missing or out-of-sequence
special symbols also cause error indications.

Four basic modes of operation are possible:

1. Off-line sorting on any one digit position.

2. On-line use (reading data into 1401 core storage)
with single-digit sort as above.

3. On-line use with programmed selection of any of
the 13 stacker pockets.

4. On-line use in "alternate pocket" mode. This
permits unloading the stackers without stopping
the reader, but no sorting can be done.

When reading 6-inch documents, 32,2 milliseconds
are available for processing each document with the
Processing Overlap feature and 9.5 milliseconds
without it. The 1419 has only one operating speed.
If, therefore, the required processing time exceeds
these values, it will be necessary to transcribe the
magnetic ink data to magnetic tape and then process
the tape in a separate operation.

Optional Features

Multiple Column Control: Permits the routing to
stacker A of documents with specified digit values
in up to four selected digit positions.

Electronic Accumulator and Sequence Checking:
Permits accumulated totals of the amounts read from
documents to be printed on paper tape, and checks
selected positions for correct document sequencing.
(Multiple Column Control is a prerequisite.)

Split Field: Permits the division of standard
A.B. A. check fields into two elements, each of
variable length.

(© 1963 by Averbach Corporation and BNA Incorporated

Self-Checking Number: Provides verification

of account numbers. Available in either Modulus 10
or Modulus 11; the latter is more effective and more
expensive.

.13 Availability: . . . . .. 12 months, as of
April, 1963.

.14 First Delivery: November, 1962.

.2 PHYSICAL FORM

.21 Drive Mechanism

.211 Drive past the head: . . moving belt friction.

.212 Reservoirs: . . . ... none.

.22 Sensing and Recording Systems

.221 Recording system: none.

.222 Sensing system: . . . . magnetic heads.

.23 Multiple Copies: . . . . none.

.24 Arrangement of Heads

Use of station: . . . . . reading.

Stacks: . . . ... ... 1.

Heads/stack: . . ... 30.

Method of use: . . . . . scans characters horizon-
tally from right to left.

.25 Range of Symbols

Numerals: . . . .. .. 10 0-9.

Letters: . . ... ... none

Special: . . ... ... 4 amount, dash,
transit, on-us.

Alternatives:. . . . . . none

Total: . .. ... ... 14.

.3 EXTERNAL STORAGE

.31 Form of Storage

.311 Medium: . . . ... .. paper or card documents.

.312 Phenomenon: . . . . . . magnetic ink imprinting.

.32 Positional Arrangement

.321 Serialby: .. ... .. 7 segments per character;
1 to 42 characters per
document.

.322 Parallelby: ... ... 30 tracks (3 groups of 10
each; allows for variations
in vertical position of
magnetic characters on
document).

.323 Bands: . . . . .. .. 1.

Reprinted 5/63



401:103.324

_IBM 1401

§ 103.

.324

.325

.33

.34

.35
.351

.352
.353

.4
.41

.42

.421
.422

.43

.431
.432

.44
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.443
. 444

. 445
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Track use

Data: . . . ... ... 10 of 30

Redundancy check 0

Timing:. . . . . ... 0.

Control signals: 0.

Unused:. . . ... .. 20.

Total:. . . . .. ... 10 of 30.
Row use

Data: . . . ... ... all.
Coding: . . ... ... font E-13B magnetic ink

characters.

Format Compatibility

Other device or system Code translation
All equipment using
Font E-13B characters
in standard A.B.A.
format:. . ... ... none required.

Physical Dimensions

2.75 to 3.67 inches.
6.00 to 8.75 inches.
Maximum margins:
Distance of leading
edge of first symbol
from reference edge

of document: 0.3125 inch +0.0625.

CONTROLLER

Identity:

........

no separate controller
(Serial Input-Output
Adapter #7080 required on
1401 Processing Unit).

Connection to System

On-line: . . ... ... 1.
Off-line
Use Associated equipment

Document sorting:. . none.
Connection to device
Devices per controller: 1.
Restrictions:. . . . . . none if other units requir-

ing a 7080 Adapter or a
3271 Direct Data Channel
are connected to the 1401.

Data Transfer Control

1 document.
Input-output areas: . core storage.

Input-output area

aCCESS: + + v v 0 v 4 s each character.
Input-output area
lockout:. . . . . . .. for full block (no lockout when
Processing Overlapis used).
Table control: . . . . . none.

Synchronization: . . . . automatic within a docu-

ment; by program for suc-

| AUERBACH | BNA I

cessive documents.

. 447

.51

.511

.512

.52

.521

.522
.523
.524
.525
.526

.53
.54

.55

.56

.61

Synchronizing aids: tests: document ready to
be read; document under

read head.

PROGRAM FACILITIES AVAILABLE

Blocks

Size of block: up to 42 characters per
document in standard
A.B.A. fields.

Block demarcation
Imput: . . . . .. ... trailing edge of document
or group mark in core
storage.
Output: . . . . . . .. none.

Inmput:. . . . ... ... documents are fed contin-
uously after unit is en-
gaged; 1401 must be pro-
grammed to read each
document.

Output: . . . . .. ... none.

Stepping: . . . . . . .. none

Skipping: . . . . . . none

Marking: . . . . .. .. none

Searching: . . . . ... none

Code Translation: . . . automatic.

Format Control

Control: . . ... ... control panel and program.

Format alternatives: undefined.

Rearrangement: . . . . by program.

Suppress zeros: . . . . no

Insert point: . . . . .. no.

Insert spaces: . . . . . no.

Section sizes: . . . . . limited.

control panel.

Control Operations

Disable: . . . ... .. no.
Request interrupt: . . no.
Select stacker: yes
Select format: . . . . . no.
Select code: . . . ... no.
Start feeding documents
continuously: . . . . . yes.

Stop feeding documents: yes.

Testable Conditions

Disabled:. . . . . . .. indirectly.

Busy device: . . . . .. yes.

Nearly exhausted: no.

Busy controller: . . . . no.

End of medium marks: no.

Exhausted: . . . . . . . -indirectly.
PERFORMANCE

) without Processing Overlap.
Im: . .. .00 with Processing Overlap.
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§ 103.
.62 Speeds
1, 600 6-inch documents/

minute. (1,960 51-column
. documents can be read per

.621 Nominal or peak speed:

minute, but cannot be
sorted).
.622 Important parameters
Name Value
Space between docu-
ments:. . . . ... 2.5 inches minimum.
Reader transport
rate:. . . .. ... 263 inches/sec.

.623 Overhead: .. .. ... 50 msec minimum inter-
val from "engage" instruc-
tion until first document
reaches read head.

S$=9,600/L
for continuous feeding,
where:

S = speed, documents/
minute.

L = document length,
inches.

.624 Effective speeds:

.63 Demands on System

BASIS: 6-inch documents at minimum spacing.

Component Condition msec per or Percentage
document
Processing Unit: I 28.0 4.1
Processing Unit: I 5.3 14.1

.7 EXTERNAL FACILITIES

.71 Adjustments: . .. .. none required (feeds inter-
mixed documents of

varying sizes).

.72 Other Controls
Function Form Comment
Document counter on-off-
reset: switch,

Unload pocket/restart foot switch ~ halts & restarts feeding.

Single document feed: key reads & processes 1 doc-
ument.

Field selection: 5 keys select fields to be read.

Off-line mode: key.

Program-sort mode: key permits programmed
stacker selection.

Sort field 5 keys select field for sorting.

Sort position: 10 keys select position for sort-

ing.

.73

.731

.732

.733
.734

Loading and Unloading

Volumes handled

Storage

Feed hopper: . .

Stackers (13):. . . .
Replenishment time:

Adjustment time:

Capacity
. . 12.0 inch stack (600-1200

documents).

4.5 inch stack each.
0.5 to 1.0 minutes."

Reader needs to be stopped,
unless operating in alter-
nate pocket mode.

no adjustments required.

Optimum reloading

ERRORS, CHECKS AND ACTION

Error

Reading:
Input area overflow:

Invalid code:

Exhausted medium:
Imperfect medium:
Timing conflicts:
Full stacker:

Field length error:
Document spacing:
Feed jam:

Pocket selection:

© 1963 by Auerbach Corporation and BNA Incorporated

Check or
Interlock

see "Invalid code”,

check for group mark,

validity logic

check

none,

6 photocells
check
character count
2 photocells

2 photocells
check

0.4 to 0.8 minute,

Action

stop data trans-
mission.

transmit * to storage
& set indicator.

stop reader; alarm.

set indicators.
stop reader; alarm.
set indicator.
set indicator.
stop reader; alarm.
stop reader; alarm.
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INPUT-OUTPUT: 1412 MAGNETIC CHARACTER READER

§ 183.

.1 GENERAL

.11 Idenmtity: . . ... ... Magnetic Character Reader.
1412 Model 1.

.12 Description

The 1412 Magnetic Character Reader-Sorter reads
and sorts into any 1 of 13 pockets 950 documents (6
inches long) per minute. Documents up to 8-3/4
inches long can be handled at proportionately lower
rates. The 1412 is functionally similar to the later
Model 1419 Magnetic Character Reader, whose peak
speed is 1, 600 documents per minute, (see Section
401:103. 100). Characters printed in magnetic ink
character Font E-13B (adopted as standard by the
American Bankers' Association) are recognized
through a reader head matrix 7 scan-time units wide
by 10 units high. Only the 10 numerical characters
and 4 special symbols can be read, and all magnetic
ink imprinting must be on a single line within five-
eighths of an inch of the bottom edge of the document.
Invalid characters or characters not included in the
group of stored logical patterns cause an indicator to
be set and an asterisk to be transmitted to core stor-
age. Missing fields, incorrect field length, docu-
ment spacing errors, and missing or out-of-
sequence special symbols also cause error indica-
tions.

Pocket selection is determined by the digit read from
the column being sorted (one column at a time in the
normal mode) which activates the correspondingly
numbered chute blade, thus directing documents into
specified pockets (A, B, O0to 9, and reject).

Three basic modes of operation are possible:
Off-line sorting on any individual digit position.

On-line use; 1410 controls document feeding and
reading, 1412 controls document sorting,

On-line use; 1410 controls document feeding and
reading, and selects distribution stacker.

When reading 6-inch documents, the minimum time
available for processing each document is 15.0
milliseconds. The processing overlap feature cannot
be utilized on a system having a 1412; therefore, if
the processing time exceeds these values, it is nec-
essary to program the start-stop and reading as
required.

One 1412 Magnetic Character Reader can be con-
nected to a 1401 system through the 7080 Serial
Input-Output Adapter.

(© 1963 by Auverbach Corporation and BNA Incorporated

.12

.13

.14

.21

. 211
.212

.22

. 221
. 222

.23

.24

Description (Contd. )

A field length verification check and odd-bit parity
checks are performed on each character trans-
mitted from the 1412 to core storage.

Optional Features

Multiple Column Select-Sort Suppress:

Permits the sorting to pocket A or B of documents
with specific digit values in up to four selected
digit positions.

Permits the routing to pocket A or B of documents
that do not have specified numbers in designated
column positions of a predetermined field.

Permits the routing to pocket A or B of documents
that contain a specific code in a predetermined
field while sorting all other documents.

Auxiliary Document Counter: counts all documents
passing photocell 4.

Self-Checking Number Verification: provides verifi-
cation of account numbers. Available in either
Modulo 10 or Modulo 11; the latter is more effective
and more expensive,

Electronic Accumulator and Sequence Checking:
permits accumulated totals of the amounts read
from documents to be printed as lists, and checks
selected positions for correct document sequencing.
(Multiple Column Select-Sort Suppress is a pre-
requisite. )

12 months as of April, 1963.
First Delivery: . ... ?
PHYSICAL FORM

Drive Mechanism

Drive past the head: . .
Reservoirs:

moving belt friction.
none.

......

Sensing and Recording Systems

Recording system:. . . none.

Sensing system: . . . . magnetic heads.

Multiple Copies: . . . . none.

Arrangement of Heads

Use of station: . . . . . reading.

Stacks: . . . ... ... 1.

Heads/stack:. . . . .. 30.

Method of use: . . . scans characters
horizontally.
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§ 104. .44 Data Transfer Control
.25 Range of Symbols .441 Sizeof load: . . .. .. 1 document.
.442 Input-output areas: core storage.
Numerals: . . . . ... 10 0-09. .443 Input-output area
Letters: . . ... ... none access: . . . ... .. each character.
Special: ... .. ... 4 amount, dash, transit, | ,444 Input-output area
on-us. lockout:, . . ... .. for full block (no lockout
Alternatives:. . . . . . none. when Processing Overlap
Total: ... ...... 14, is used).
.445 Table control: . . . . . none.
.3 EXTERNAL STORAGE .446 Synchronization:. . . . automatic within a document;
by program for successive
.31 Form of Storage documents.
.447 Synchronizing aids: . . tests; document ready to be
.311 Medium: . ... ... . paper or card documents. read; document under read
.312 Phenomenon:. . . . . . magnetic ink imprinting. head.
.32 Positional Arrangement
.321 Serialby: .. ... . . 7 segments per character; 1 [ .5 PROGRAM FACILITIES AVAILABLE
to 40 characters per
document. .51 Blocks
. 322 Parallelby: ... ... 30 tracks (3 groups of 10
each, allows for variations | .511 Size of block: . . up to 40 characters per doc-
in vertical position of ument in standard A.B. A.
magnetic characters on fields.
documents). .512 Block demarcation »
.323 Bands: . ... ... .. 1. Input: . . . ... . . . trailing edge of document or
.324 Track use group mark.in core storage.
Data: . , . ... ... 10 of 30.
Redundancy check: . . O.
Timing:. . . ... .. 0.
Control signals: . 0. .52 Input-Output Operations
Unused:. . . ... .. 20.
Total:. . . ... ... 10 of 30 .521 Imput:. . . . ... ... documents are fed contin-
.325 Rowwuse:. .. ... .. all for data. uously until a stop feed
command is given; 1401
.33 Coding: ....... . Font E-13B magnetic ink must be programmed to
characters. read each document.
.522 Qutput: . . . . . . ... none.
.34 Format Compatibility .523 Stepping: . . ... ... none.
.524 Skipping:. . .. none.
Other device or system: all equipment using Font .525 Marking: . . .. . ... none.
E-13B characters in .526 Searching: .. ... .. none.
standard A.B. A. Format.
Code translation: ., . . none required.
-85 Physical Dimensions .53 Code Translation: . . . automatic.
.351 Overall width: . . . . . 2.75 to 3. 67 inches. .54 Format Countrol
.352 Length:. ... .... . 6.00 to 8.75 inches. —_—
Control: . .. .. .. control panel and program.
Format alternatives: undefined.
Rearrangement: . . . . by program.
Suppress zeros: . . no.
.4 CONTROLLER Insert point: . . . . . . no.
Insert spaces: . . . . no.
.41 Identity: . .. ... .. 7080 Serial 1/O Adapter. Section sizes: . . . . . limited.
Select fields:. . . . . . control panel.
.42 Connection to System
.55 Control Operations
.421 On-line: .. ... . 1. j
.422 Off-line Disable: . . ... ... no.
Use: ...... . . . document sorting. Request interrupt: . . . no.
Associated equipment: none. Select stacker:. . . . . yes
Select format: . . . . . no.
.43 Connection to Device Select code: . . .. .. no.
Start feeding documents
.431 Devices per controller: 1 per adapter. continuously: . . . . . yes.
.432 Restrictions:. . . . .. none. Stop feeding documents: yes.
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.56 Testable Conditions

Disabled:. . . .. . . . yes
Busy device: , . . . . . yes.
Nearly exhausted: . . . no.
Busy controller: . . . . yes
End of medium marks: no

Exhausted: . . . . . . . yes

.61 Conditions:. . . . . .. none

.62 Speeds

.621 Nominal or peak speed: 950 6-inch
documents/minute.

. 622 Important parameters
Space between

to document length.
Reader transport rate: 200 inches/second.
Minimum processing
time: . .. ... ..
Minimum stacker
selection time: .

15. 0 msec/document.

7.5 msec/document.

.623 Overhead: . ... ... 50 msec minimum interval
from "engage" instruction
until first document
reaches read head.

. 624 Effective speed: . . . . S =6,000/L for continuous

feeding, where: S = speed,

document /minute, L =

document length, inches.

.63 Demands on System

3.0 inches minimum; aver-
age is approximately equal

Basis: .. ....... 6 inch documents at
minimum spacing.

Component msec per document Percentage

Processing Unit: 48.0 76.4

.7  EXTERNAL FACILITIES

.71 Adjustments:. . . ...

ing sizes).

© 1963 by Auerbach Corporation and BNA Incorporated

none required (feeds inter-
mixed documents of vary-

.72

.73

.731

.732
.733
.734

Other Controls

Function Form Comment

Document counter

on-off-reset: switch.
Reset plunge: plunges resets document
counter to yes.
Stop-restore: key stops machine and re-
sets sort-compare
circuits.
Sort key: key permits sorting.
Alternate pocket
select: key for alternating input

pockets.
Central processor

on-line: key puts unit on line.

Reader off-line:  key permits off-line

operation.

Sort column: key determines which sort
column will be used
for sort operation.

Sort field: key selects field to be
sorted.

Read field: key selects field(s) for

transmission to the
central processor.

Loading and Unloading

Volumes handled
Storage Capacity
12, 0-inch stack (600 to
1, 200 documents).
4. 5-inch stack each.
0.5 to 1.0 minute.

no adjustment necessary.

Stackers (13):. . . .
Replenishment time:. .
Adjustment time: . . .
Optimum reloading
0.6 to 1. 3 minutes.

ERRORS, CHECKS AND ACTION

Check or
Error Interlock Action
Reading: see "Invalid code",

Input area overflow: check for group stop data transmission,

mark
validity logic

Invalid code: transmit * to storage

and set indicator,

Exhausted medium: check stop reader, set indicator,
Imperfect medium: none,

Timing conflict: 5 photocells set indicator,

Fill stackers: interlock stop reader,

set indicator,
set indicator,
stop reader, set
indicator,
halt computer,

character cost
2 photocells
check

Field length error:
Document spacing:
Feed jam:

Transfer of data: parity check
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INPUT-OUTPUT: 1428 ALPHAMERIC OPTICAL READER

§ 105.

.1

.11

GENERAL

Alphameric Optical Reader

Identity: . . .
1428 Model 1 and 2.

.12 Description

The 1428 unit reads alphameric characters printed
in 1428 tape font (available on IBM 1403 Printers and
IBM Electric typewriters) into 1401 core storage at
the rate of 400 5-7/8 inch documents per minute.
The standard model reads one line of data, which
may be positioned anywhere on the document within
marginal limitations.

Documents are fed from the hopper, through docu-
ment separation and alignment stations, to a vacuum
drum, which holds them flat as they pass the optical
reading station. They are then removed from the
drum by a revolving belt mechanism and sent to the
selected stacker pocket. Model 1 has 3 stackers and
is designed for on-line use only. The 3 stackers can
be utilized for alternate pocket selection only. Model
2 is equipped with 13 stackers and can be used off-
line (when the off-line switch is depressed) for single
character sorting on any position. Both models have
an "overflow stacking" mode that permits unloading
the stackers without stopping the stackers and with-
out stopping the reader when no sorting is required.

The optical character reading is accomplished by
scanning. Light reflected from the surface of the
moving document is positioned by a lens system on a
rotating scanning disk, which produces an image of
the character sensed. The light image passes
through a fixed aperture plate to the surface of a
photomultiplier tube, which converts it into a matrix
pattern of electrical impulses. A character recogni-
tion network determines either that the character is
a valid one, in which case it is transmitted to 1401
core storage, or that it is unreadable, in which case
the symbol @ is sent to core storage in its place.
Each programmed "read" instruction causes only
one character to be transmitted from the 1428 to
core storage, and indicators must be tested before
each character transfer to guard against timing con-
flicts, and possible loss of characters.

Optional Features

Additional Read Station: Permits reading data from
two lines on the document in a single pass. Switch-
ing between the two read stations, which are 4. 25
inches apart, is under program control.

Mark Reading Station: Permits the reading of up to

37 columns of alphameric data marked on a standard
IBM card with an ordinary black pencil or ink; cannot
be used when an Additional Read Station is installed.

© 1963 by Auerbach Corporation and BNA Incorporated

.14
.2
.21

. 211

.22

.221
. 222

.223
.23
.24

12 months as of April, 1963.
First Delivery: ... . ?
PHYSICAL FORM

Drive Mechanism

Drive past the head: . . vacuum drum and moving

belt friction.

Sensing and Recording Systems

Recording system:. . . none.

Sensing system: . . . . reflected light on
photomultiplier tube.

Common system: none.

Multiple Copies: . . . . none.

Arrangement of Heads

Use of station: . . . . . reading.

Stacks: . .. ... ... 1.

Heads/stack:. . . ... 1.

Method of use: . . . . . 1 character at a time,

Use of station: . . . . . reading (optional).

Distance:., . . . . . . . 4.25 inches.

Stacks:. . .. ... .. 1.

Heads/stack:. . . ... 1.
Method of use: . . . . 1 character at a time,

mark reading (optional; al-
ternative to additional
Read Station).

Distance:. . . . . . . . 4.25 inches.

Stacks:. . . ... ... 1
Heads/stack:. . . . . . 13.
Method of use: . . . . . 1 column at a time.
.25 Range of Symbols
Numerals: . . .. ... 10 O through 9.
Letters: . ... .... 26 A through Z.
Special: .. ...... 6 $ / * - (decimal and
comma as one)and a
preprinted vertical
field mark (1).
Alternatives:. . . . . . none.
FORTRAN set:. . . . . none.
Req. COBOL set: . . . none.
Total: . .. ...... 42,
.3 EXTERNAL STORAGE
.31 Form of Storage
.311 Medium: .. ...... paper documents.
.312 Phenomenon:. . . . . . printing.
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.32 Positional Arrangement

.321 Serialby: ... .. ..

.322 Parallelby: ......
.323 Bands: ... ... e

. 324 Track use
Data: . . . ......
Redundancy check: . .
Timing:. . . .. ...
Control signals: . . .
Total:, . . ... e
.325 Rowuse:. . . .. ...

.33 Coding: . .......

.34 Format Cémpatibility

Other device or system:
Code translation: . . .

.35 Physical Dimensions

.351 Overall width: . . ...

.352 Length:. .. .. e e
. 353 Maximum margins
Left: . ........

Right:. . . ... ..

.4 CONTROLLER

.41 Identity: . ... ....

.42 Connection to System

.421 On-line: . .. ... ..
422 Off-line
Use: . ........
Associated Equipment:

.43 Connection to Device

.431 Devices per controller:
.432 Restrictions:. . . .

.44 Data Transfer Control

.441 Sizeofload: . ... ..

.442 Input-output areas:

.443 Input-output area
ACCESS! v + v v 4 v 4 4

5/63

1 to N rows at most, 10 per
inch where N is size of
document,

1 track only.

2 if optional second Read
Station installed; each
band is served by a sep-
arate read station but only
1 band may be read at a
time.

all.

inherent in system.
character to character.
special characters.

1

same as track use.

printed characters, 1428
type font, .090-inch high
and spaced 10 characters
or fewer per inch.

all equipment using IBM
1428 type font.
none required.

2.75 to 3. 67 inches.
5. 875 to 8.75 inches.

0. 375 inch.
0. 375 inch.

no separate controller
(Serial Input-Output adap-
ter 7080 required on 1401
Processing unit).

1.

Document Sorting
(Model 2 only).
none.

1,

none if other units requir-
ing a 7080 Adapter or a
3271 Direct Data Channel
are connected to the 1401,

1 character.
core storage.

each character.

.444
. 445

. 446
. 447

.51
.511
.512

.52
.521

.522
.523
.524
.525
.526
.53

.54

.55

,56

Input-output area
lockout:. . . ... .. none.

Table control: . . . . . none.

Synchronization: . . . . by program.

Synchronizing aids: . . tests; document under read
station 1 or 2; document
end reached; character
available to 1401; late
transfer,

PROGRAM FACILITIES AVAILABLE

Blocks

Size of block: . .. . . 1to 80 characters per
document.
Block demarcation
Input: . . . ...... trailing edge of document,
Output: . . ... ... none.

Input:. . . ..... . . documents are fed contin-
uously after unit is en-
gaged; 1401 must be pro-
grammed to read each
character.

Output: . . . ... . . . none.

Stepping: . . . . ... . none.

Skipping:. . . .. . . . none.

Marking: . . . . . . . . none.

Searching: . . ... .. none.

Code Translation: . . . automatic.

Format Control

Control: ... ..... program.
Format alternatives: . no.
Rearrangement: . . . . no.
Suppress zeros: . . . . no.
Insert point: . . . ... no.
Insert spaces: . . . . . no.
Zero insertion: . .. . yes,
Reading selection: . . . yes.

Control Operations

Disable: . ... ... . no.
Request interrupt: . . . no.
Select stacker:. . . . . yes.
Select format: . . . . . no.
Selectcode: .. ... . no.
Start feeding documents
continuously: . . . . yes.
Stop feeding documents: yes.
Select reading Station: yes (with optional features).

Testable Conditions

Disabled:. . . . . . . . yes.
Busy device: . . ... . . yes.
Nearly exhausted: . . . no.
Busy controller: . . . . no.
End of medium marks: no.
Character ready to be

transferred: . ... . yes.
Exhausted: . . . . ... yes.
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.6
.61
.62
.621

. 622

.623

.624

.63

.71

PERFORMANCE
Conditions:. . . . . . . none.
Speeds

Nominal or peak speed: 400 documents/minute
(5-7/8 inches long).
Important parameters
Name Value
Read station switch
time: ... .. .. 4 msec.
Reader transport
rate:. . ... ... 48 inches/sec.
Space between
documents: . . . . 1l.25 inches.
Overhead: . ... ... 4 msec when second read
station is used.

Effective speeds: . .. g ._2 880

TL+1.25
for continuous feeding,
where:
S = speed, documents/
minute
L = document length,
inches.

Demands on System

Component: . . ... . Processing Unit,
Msec per character:. . 0.195%

* Includes time required to test ready, interpret
read instruction, and transfer 1 character.

EXTERNAL FACILITIES

Adjustments

Adjustment: . . ... . read station positioning.

Method: . ... ... . levers.

Comment: . ... .. . positions for reading from
any specified location on
the face of the document.

.72

.73

.731

.732

.733
.734

Other Controlg

Function Form Comment

Manual feed: knob permits registration check,

Reset; key resets electronic circuitry,

Register Run Key: key used to feed documents
without operating system,

Altemnate Pocket select:  key makes alternate pocket se-
lection operative,

Start document counters key has automatic reset,

Off-line sort mode: key.

Document End switch: 4-position  determines point at which

switch "document and” indicator

shall be set,

Loading and Unloading

Volumes handled

Storage Capacity
Hopper:. . . .. . . 15,0 inch stack (800 - 1,500
documents).

Stacker (3 or 13):. . 4.5-inch stack each.
Replenishment time:. . 0.5 to 1.0 minute.

Reader needs to be stopped
unless in alternate pocket
mode.

Adjustment time: . . . 5 to 10 minutes.
Optimum reloading
period: . . . ... .. 2.0 to 3.75 minutes.

ERRORS, CHECKS AND ACTION

Check or
Error Interlock Action
Reading: see "Invalid

code”,
Input area overflow: none,
Invalid code; validity logic  transmits @ to core storage,
Exhausted medium: check stops reader; alarm and
indicator,

Imperfect medium; none,
Timing conflicts: check sets indicator,
Full stacks check stops reader; alarm,
Improper feeding: check stops reader; alarm,
Improper registration: check alarm,
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Input-Output
7710 Data Communication Unit

DATA COMMUNICATION UNIT

GENERAL

Identity: . . ... ... 7710 Data Communication
Unit.

Description

The 7710 Data Communication Unit enables the 1401
Data Processing System to transmit and receive data
at speeds up to 5, 100 characters per second from
remote equipment. This unit can use both public and
private line communication facilities. The equip-
ment at the other end of the network can be: a simi-
larly equipped 1401; 7701 or 7702 Magnet<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>