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WHAT IT IS - HOW TO USE IT

.1 WHAT IT IS

AUERBACH Data Communications Reports is an analytical reference service that provides
the information you need in order to understand and apply the current technology and new
developments in the most rapidly expanding area of the information processing field — data
communications. The facts and objective appraisals in this service will help you to select
and operate the facilities that will most effectively meet your data communications require-
ments. All of the information is arranged in standardized formats to permit rapid references
and facilitate comparisons. Regular supplements keep you informed of significant new de-
velopments in the field.

AUERBACH Data Communications Reports is an extremely useful tool for every user and
potential user of data communications systems. Like most tools, it can be used effectively
or ineffectively, depending upon the user's understanding of the techniques involved. To
ensure that all of the information in AUERBACH Data Communications Reports can be ef-
fectively employed in solving your data communications problems, we strongly recommend
a thorough reading of the remaining material in this "What It Is — How To Use It" section.

.2 STRUCTURE AND CONTENTS

AUERBACH Data Communications Reports is arranged in a looseleaf format with an open-
ended numbering system to facilitate additions and revisions. The service currently con-
sists of six major sections, identified by the divider tabs. Each section is subdivided into a
series of reports on closely-related subjects, and most of the reports are further divided
into numbered paragraphs. Brief explanations of the contents and purpose of each major
section follow.

.21 Reference Guides

The Reference Guides section includes the report you are now reading and a detailed Index.
This material is designed to help you to utilize, as effectively as possible, all of the valuable
information and advice that AUERBACH Data Communications Reports contains. The Index,
arranged in straightforward alphabetical order, will guide you quickly to all the pertinent in-
formation about any specific device or general concept.

.22 System Design

The System Design section presents clear-cut explanations of all of the basic concepts and
techniques that must be understood by the designer (or informed user) of a data communica-
tions system, plus expert guidance in the procedure for defining system requirements and
selecting communications facilities, terminal equipment, and processing equipment. Empha-
sis is placed upon the numerous possibilities for design "'trade-offs, ' and upon the many
ways in which the infuimation in AUERBACH Data Communications Reports can be profitably
applied throughout the system design process.

.23 Common-Carrier Communications Facilities

This unique section contains detailed, quantitative information about one of the most important
yet least understood aspects of the data communications field: the wide variety of communi-
cations facilities and services offered by the common carriers such as the Bell System and
Western Union. Because of the numerous types of available facilities and the complexity of
the applicable tariffs, definitive information about the capabilities and costs of these facilities
is extremely difficult to obtain. The Common-Carrier Facilities section of AUERBACH Data
Communications Reports — the product of an intensive study of the available facilities and the
pertinent tariffs — overcomes this problem by defining the import=nt characteristics, includ-
ing illustrative costs, of each type of facility. To systematize and clarify the presentation,
common-~carrier facilities are divided into three major classes: narrow-band, voice-band,
and broad-band. Each class is further divided into leased facilities, public switched services,
and ''packaged" multistation systems.
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Comparison Charts

These charts summarize, in formats designed to facilitaté objective comparisons, the princi-
pal characteristics of commercially-available data communications equipment. The Com-
parison Chart entries describing Communications Terminal Equipment (page 4200:01) and
Communications Processing Equipment (page 4400:01) have been extracted directly from the
detailed Equipment Reports in the last two major sections of AUERBACH Data Communica-
tions Reports. The entries in these charts are quite comprehensive and largely self-explana-
tory, but the serious user is urged to turn to the detailed Equipment Reports to ensure that
no important characteristic which could not be included in the Comparison Charts section is
overlooked. Also included in the Comparison Charts section are summaries of the data sets
available for use with common-carrier facilities (page 4600:01) and of the versatile line of
data communications equipment manufactured by Teletype Corporation (page 4800:01).

Communications Terminal Equipment

The reports in this section provide detailed information on the characteristics, performance,
features, limitations, and costs of individual commercially-available data communications
terminal devices. This category of equipment includes:

e Input/output devices that can serve as an interface between human operators and a
communications line.

o Single-line communications terminals for general-purpose computers.

® Small general-purpose computers than can function efficiently as remote terminals
for larger computer systems.

The Communications Terminal Equipment Reports are arranged in alphabetical order by
manufacturer. Each report has the same standardized format to facilitate comparisons and
ensure that no important characteristic will be overlooked. A Users' Guide (Report 6000),
keyed to the Equipment Reports by means of corresponding paragraph numbers, explains the
meaning and significance of each of the standardized report entries. Regular references to
the appropriate Users' Guide entries will help you get the most out of the detailed informa-

‘tion in the individual Equipment Reports.

Communications Processing Equipment

This section contains a series of reports that provide detailed information on the characteris-
tics, configurations, performance, limitations, and costs of individual U. S. -manufactured
communications processing devices. This category of equipment includes:

e Freestanding communications processing systems with self-contained memory,
processing, and input/output facilities.

® Multi-line controllers that enable multiple communications lines to be connected
to a general-purpose computer system.

The Communications Processing Equipment Reports are arranged in alphabetical order by
manufacturer. To facilitate comparisons and ensure that no important factor is overlooked,
each report has the same standardized format. (Note, however, that the format of the Pro-
cessing Equipment Reports is quite different from that of the Terminal Equipment Reports,
as it must be to reflect the different functions and degrees of complexity of the two categories
of equipment.) A Users' Guide (Report 8000), keyed to the Equipment Reports by means of
corresponding paragraph numbers, explains the meaning and significance of each of the
standardized report entries.

(Contd.)

AUERBACH Data Communications Reports



AUERBACH 1200:03

DATA
COMMUNICATIONS
REPORTS WHAT IT IS —

HOW TO USE IT

ALERBACH
@

.3 REGULAR SUPPLEMENTS

Your copy of AUERBACH Data Communications Reports will be kept comprehensive and up to
date by means of quarterly supplements. Each supplement will contain new reports on re-
cently-announced data communications equipment, services, or techniques, and/or revised
versions of previously-published reports to reflect changes in equipment characteristics and
in the state of the art. A summary of the important new information and easy-to-follow
filing instructions aecompany each supplement. We recommend that you set up a standard
procedure to ensure that each new supplement will be filed promptly and accurately.

.4 THE NUMBERING SYSTEM

Throughout AUERBACH Data Communications Reports, each report is identified by a unique
four-digit report number. The report number constitutes the first four digits of the page
number at the top of every page within a given report. For example, the pages of Report
3200, Voice-Band Facilities, are numbered 3200:01, 3200:02, 3200:03, etc.

The basic unit of reference for material in AUERBACH Data Communications Reports, how-
cver, is not the page, but the paragraph. Referencing by paragraph number rather than by
page number permits standardized report structures, ease of cross-referencing, simplicity
of indexing, and convenient supplementation.

Every paragraph number consists of one, two, or three digits preceded by a decimal point.
For example, Paragraph .3 of every Communications Terminal Equipment Report is titled
"Input'' and contains a description of the equipment's data input facilities; Paragraph . 31

(a subdivision of Paragraph . 3) is titled '"Prepared Input" and describes the facilities for
accepting input from previously-prepared media such as punched cards or tape. To look up
the IBM 1050 Data Communications System's facilities for Prepared Input, you simply turn
to Paragraph 6447.31; i.e., Paragraph .31 of Report 6447. (The proper report number for
any specific equipment can be quickly located in either the sequentially-arranged Table of
Contents on page 0100:01 or the alphabetically-arranged Index on page 1400:01.)

All report numbers, paragraph numbers, and page numbers throughout AUERBACH Data
Communications Reports are strictly sequential, although there are many "'gaps,' or omitted
numbers. These gaps help to keep the service ""open-ended" by facilitating the insertion of
new material in the most appropriate places.

.5 DERIVATION AND RELIABILITY

AUERBACH Data Communications Reports is prepared and edited by experienced technical
personnel, all of whom are members of the Technical Statf of AUERBACH Corporation.

In gathering, analyzing, and evaluating material for these reports, our staff starts with the
specifications and manuals issued by the equipment manufacturers and other reliable sources.
Extensive amplification and clarification of the generally-available specifications are usually
obtained through visits to or correspondence with the manufacturers. The procedures that
are involved in deriving certain standardized report entries from the manufacturers' speci-
fications are clearly explained in the corresponding Users' Guide entries. Every effort is
made to adhere to consistent terminology throughout AUERBACH Data Communications Re-
ports; therefore, some of the terms used in our reports on a given manufacturer's equip-
ment may, of necessity, differ from the terms used in the manufacturer's own literature.

Every report describing a specific manufacturer's equipment or services is sent to the
manufacturer for review prior to publication. We invite the manufacturer's comments re-
garding the completeness and accuracy of the report. Where differences of opinion exist
between a manufacturer and our staff, however, AUERBACH Data Communications Reports
always reflects the opinion of our staff.

Where insufficient specific data is available, estimates may be used. All estimates or ap-
proximations are clearly identified as such. Where specific data is unavailable and an esti-
mate is considered impractical, a question mark (?) is inserted in the published report to
indicate that the manufacturer was unable or unwilling to supply the requested data.
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HOW TO USE THIS SERVICE EFFECTIVELY

The information in AUERBACH Data Communications Reports can meet many different needs,
and you are likely to find new applications nearly every time you open it. A thorough read-
ing of the System Design and ' Common-Carrier Facilities sections and of the two Users'
Guides amounts to a concentrated course in data communications technology. The possibili-
ties for casual yet rewarding '"browsing' are virtually unlimited. Most of your data communi-
cations information needs, however, will probably fall within one of three classes:

(1) Information about a specific device or concept is needed. How can it be located
quickly.?

(2) Suitable data communications equipment must be selected for a particular applica-
tion. How can the relevant equipment characteristics be determined and compared?

(3) A data communications system must be designed or modified. What are the recom-
mended design procedures, and how can the necessary information be obtained?

The recommended procedures for using AUERBACH Data Communications Reports to help
you solve each of these three types of problems are outlined in the following paragraphs.

Locating Specific Information

To locate the information pertaining to any specific device or concept, the Index (page
1400:01) should always be your starting point. Arranged in straightforward alphabetical
order, the Index will guide you quickly to the exact report and paragraph that contains the
information you need.

Selecting Data Communications Equipment

The standardized format of AUERBACH Data Communications Reports is particularly valuable
in the selection of equipment. First, turn to the Equipment Selection report (page 2300:01)
for recommended selection procedures that will help you relate the equipment characteristics
reported in AUERBACH Data Communications Reports to your specific requirements. Second,
refer to the Comparison Charts of Communications Terminal Equipment (page 4200:01) or
Communications Processing Equipment (page 4400:01) for summaries of the important char-
acteristics of individual devices. The Comparison Charts will help you to determine quickly
which of the numerous available devices are potentially suitable for your needs.

The devices that survive this "screening' process should now be studied in greater detail by
turning to the appropriate Equipment Reports. The number of the Equipment Report des-
cribing any specific terminal or processing device can be quickly located in any of three
places: the Comparison Charts, the Table of Contents, or the Index. Whenever you use the
Equipment Reports, remember that the meaning and significance of every standardized report
entry are explained in the correspondingly-numbered paragraph of the appropriate Users'
Guide (page 6000:01 for Communications Terminal Equipment or page 8000:01 for Communi-
cations Processing Equipment).

Designing a Data Communications System

When a new system must be designed or an existing system modified, the System Design
section, beginning on page 2000:01, should be your starting point and your constant guide.
The System Design section explains the basic concepts and techniques involved in data com-
munications. It also furnishes clear-cut procedures for defining system requirements,
selecting communications facilities, evaluating error control techniques, and selecting both
terminal and processing equipment. The manner in which other information in AUERBACH
Data Communications Reports can be effectively employed in all phases of the system design
process is clearly explained.

AUERBACH Data Communications Reports
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This Index, arranged in straightforward alphabetical order, is designed to guide you quickly to the
information pertaining to any specific device or concept described in AUERBACH Data Communica-
tions Reports. Please note that all index entries are expressed in terms of report numbers (the
first four digits) and paragraph numbers (the digits, if any, to the right of the decimal point).
Where no paragraph number is included in an index entry, the entire indicated report is devoted to
the subject device or concept, Although page numbers are not directly shown in the index entries,
you will find it easy to locate specific material because the report number constitutes the first four
digits of every page number.

Index entries that reference Report 6000 (Users' Guide to Communications Terminal Equipment) or
Report 8000 (Users' Guide to Communications Processing Equipment) havc a special significance.
Each reference to Report 6000 or Report 8000 indicates that: (1) a general discussion of the concept
will be found in the indicated Users' Guide paragraph, and (2) the manner in which the concept is
implemented in individual data communications devices is discussed in the correspondingly-num-
bered paragraph of the appropriate Communications Terminal Equipment or Communications Pro-
cessing Equipment Reports.

access line, WATS, ., ... .............. et 3200, 32
access time, mass storage ,,..... e e e e e e e e e e . 8000.222
acousticalcoupler . .................. e e 3200, 31
ACTS, Western Union., , ,............ e 3100.32
adapter, communications . ...........000000000..... 8000,21
8000, 24
8000.17
addressing . ............0000unn e 6000, 74
8000. 31
Administrative Terminal System/360 Program, IBM 2702 . ... 8443.41
Alden 18 Alpurfax Facsimile System , , , ., e e e e .. 9032,
Alden 18 Alspeed Alpurfax Facsimile System e et e ee .. 9033,
Alden 11 Docufax Facsimile System ..... c e e e ... 9031,
Alden 2 Signature Verification Facsimile System e s eeees.. 9030,
Alphanumeric Display Terminals ., ................. ... 4220,
American Standard Code for Information Interchange ... .... 6804.3
American Telephone and Telegraph Company ., ............ 3000.1

amplitude . . ... ittt e e i it et 2100, 1

amplitude distortion . . . . ... ... .00t teeeenrnae... 2200.24
amplitude modulation ., ........cc0ivieeoecneees... 2000.35
Anderson-Jacobson Telephone Coupler Data Sets ., ........ 4640,
answer-back . . . ... ot ittt ae.... 2100.21

2200. 46
applicationclasses. . . .. ... v ivevecsocnaosas., 2000.4
application package .........0000eteoeeceoneses... 8000.41
applications . ....¢ceeeeeeeescececocscsceroncessss 2000.4
Applications Program System, Collins Data Central e eeoe.. B8100.,41
arithmetic .......cceeeeeeteeeeeeerocsesnsssoss 8000,32
ARQ ® & & o 9 0 4 6 6 0 0 0 9 O 5 O S 0 6 0 6 0 s e 0 00 00 ® & 9 o ¢ 0 O & o o 2200046
ASCIL ...ttt vt veeesoeoossceseososnoesessoesess 68043
ASCII Control Unit, UNIVACDCT 2000 ,......v0000.0.... 06863.15
ASR Set, Teletype COrp .. ....cvveeeevoossesosesss. 4240,
assembler .., .....c0000 et eness.. 8000.42
associated computer System ., .....c0000c00000e000.. 8000,23
AT&T ® & & & @ o 5 & 0+ 0 5 0 & 6 6 O 6 5 0 0O O & O 0O & & s 0 0 0 0 PO 8 e s 0 0 o0 300001
AT&T Touch-Tone Handset . .. .. .. oo eeeeososoosooocoes 06040,
audio TESPONSE ., 4 e e oveeoeeeocoooooosssssesseoss 8445,

8446,

8703.
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Audio Response Unit, IBM 7770 .. ...
Audio Response Unit, IBM 7772 ., ...
AUERBACH Standard EDP Reports ce
Auto-Call, IBM 2702 ..........0vee..
Auto-Call Adapter, IBM 2703 e e et e e e
Automatic Call Adapter, IBM 7740 ,,......
Automatic Computer TELEX Service ,,.......
Automatic Dialing Adapter, UNIVAC CTMC , , ...
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Automatic EOB, IBM 2740, , .. .. ¢ ¢ o v o

Autowrap, IBM 2702, ., .. .. ¢. et veeeveeenens

availability . . . ......... ... i .

average random accesstime ,,.............

backup ... .. i i i i i e
bandwidth , . e e ceee e
Basic Telecommunications Access Method (BTAM), IBM 2702
Baudotcode . ........00iviivnnnnnnnnas
Bell System ........... et it ee e e .

Bell System 81D1 . ........... ..
Bell System 82B1 ,.,......
Bell System 83B1 , ,
Bell System 83B2 , , ..
Bell System 83B3 ,,......
Bell System 8A1 ,, .
Bell System 8B1 .
Bell System Data—Phone Service .
Bell System Data Sets . ..... .
Bell System DATASPEED Service .

.
.
« & e s o o o

.
e ° o e e o
.
e o o e e o
* ® o e o o o o
e o e o e

Bell System TWX Service .. .....000eeeveeeen

Bell System Telpak Service . ., .. ...¢000..
Bell System Wide Area Telephone Service ., ....
Binary Synchronous Communications Technique . .,
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broad-band communications facilities . ........
Broadband Exchange Service , , .. .....0c0 ...
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Buffer Interface Units, RCA 3301 . ...
Buffer option, Honeywell Data Station . , .,
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8446,
8000, 23
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8440, 21
3100, 32
8860, 21
4620,
6454.15
8443, 54
6000, 17
8000, 17
8000, 222
2100, 24
2100.1
8443, 42
6802, 3
3000, 1
3100.43
3100, 43
3100, 42
3100, 42
3100, 42
3100, 42
3100, 42
3200.31
4600,
3200, 51
6800,
6801,
3100, 31
3300, 21
3200, 32
6457, 15
8444, 15
6000, 71
8000, 7
2200,.45
3300,
3200. 33
3300, 31
6457, 15
8444, 15
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6060,
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8070, 235
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Burroughs B475 Disc FileStorage . . .. ..cvvvu v ... 8070,234

Burroughs B 487 Data Transmission Terminal Unit (DTTU) ... 8070,
Burroughs B5500 EDP System . .......cc000000000.... B8070,23
Burroughs Common Language code (BCL) .......v000...., 8070,7
Burroughs Data Transmission Subsystem .,............. 8070.15
Burroughs Input and Display System .. ...+ 0000020 eee... 6071,
Burroughs Multi-Line and Terminal Unit Control e eeseeas. B0TL,
Burroughs Single- Line Control et esessesaessseess. 6070,
call initiation ............. .0 et etenesssans.. 600073
8000, 31
call reception . . ....c.'vieeteersonsenscecesessss 600073
8000. 31

Card Random Access Memory, NCR ........cce00000... 8560.234
carrier tranSmission .. ... .. 00ttt 2000,35

3100.1
Cathode Ray Tube (CRT) Terminals ..,......0o00000..... 4220,
CCI CC-30 Communications Station. . . ................. 6125,
CCM, RCA......... c et e e s e st ecesereeeesesss 8702,
CDC 160-A Computer System .. ....cco000000000s.... 8140,15
CDC 210 Inquiry Retrieval System ........0000eeeee... 4220,
CDC 211F Entry/Display Station . ......c0eeeeeeer.... 4220,
CDC 212 Inquiry/Retrieval System . . ... ..u000ceeee.... 4220,
CDC 217 Remote Single Station Display . ... o0 v e o0 v v ... 4220,
CDC 3000 Series Gomputer Systems . ... ..ee000000.0.... 8140,23
CDC 6000 Series Computer Systems , . . v v v evoeeeeeso... 8140.23
CDC 8050 Information Control System ., .. ... 00 0eeuewesn . 8140,
CDC 8076 Communications Terminal Controller ,,.,........ 8140,
CDC 8090 Computer SyStem .., ., ..o eeenosessesosss.. 8140,
Central Communications Controller, NCR Wit esessaeeess. 8560,
centralcontrol ............. ceesecseecsecsesss. 8000,3
Channel Interface, Second, IBM 2701 s e s e e e e e s e seseees. 844225
character mode, Honeywell’)86 U - 2 1: 3 T
characterparitycheck........... ce e s eeeeeseeess. 2200,43
character set ........cecveeeeveveesossnceessssss 600031
6000, 32
6000, 4
circuit switching ... ... .00 et it ettt erecaess. 2400,2
8000, 34
circuit switching systems .., ..... .. 00t vvsveseecses.. 3100,44
CMC, RCA 301 ..o teeeeeeeeeeocosononaaraesess 8T00,
CMC, RCA 3301 ...ictveeeconnosossssansansnoass, B8T01,
code, INPut . . . v oo v ettt ittt rs et rnsseeeaseses 600031
code, OULPUL . . ..o vt e v v et onncernnecersncasnss. 60004
code, tranSmMission .........ccc0cev00teeceeccccs.. 600071
8000, 7
codetranslation ........c00cceveevesvensecesessos B8000,32
COGENT II Assembler, Collins Data Central .......0..... 8100,42
COIL, GEDATANET-30 . . o v vt e v v o eeooosososasssess B8320,42
Collins C-8401 Communications Processor .............. 8100,
Collins Data Central System .......ccc000veseseses.. 8100,

Collins Data SetS . . v v v v oo 00006 seosossocncesancoss 4620,
COMMA, GEDATANET-30 . ... .0 00t 0o 8320, 42

COMMON CATTICT . 4 v v v s v oo oo oo novoosesosc . .. 3000,1
common-carrier data sets, comparison chart ..,...... .. 4600,
‘common-carrier facilities. . . .. ... i et e. .. 3000,
Common Language code (BCL), Burroughs .............. 8070,7
Communication Control Package, IBM 7740 .......... .. B8440,41
communications adapter . ........c0c0 000000000000, 8000,21
8000, 24
8000, 7

© 1968 AUERBACH Corporation and AUERBACH Info, Inc. 8/68



1400:04
INDEX

8/68

Communications Assembler, GE DATANET-30

Communications Control Application Program, IBM 2702

communications data rate .......

communications facility

communications lines .
communications lines, connection to

communications processing equipment

LY

e o 0 o 0 0 0 o 0

e e o 0 0 e

Communications Buffers, RCA 3301 .....¢cceeeeveo

e o o o

© e o 00 0 00 0

e e o 0 0 0 0 0 20

communications processing equipment, comparison charts .
communications processing equipment, selection procedure
communications terminal equipment .

® 0 s 0 0 0 o

@ ¢ 0 060 0 0 0 0 0 0 00 00

communications terminal equipment, comparison chart . .
communications terminal equipment, selection procedure.
Communications Terminal Module (CTM), UNIVAC .
Communitype 100SR Data Communication System ......

COMPAK, RCA 3301

comparison charts .

comparison charts, alphanumeric
display terminals. . .

comparison charts,
comparison charts,
comparison charts,
comparison charts,
comparison charts,
comparison charts,
comparison charts,
comparison charts,

compiler

v e

e s s o o

e o 0

o © 0 06 0 0 0 06 00 00 00 060 00 0.0 0 0

LY

o e o 0 0 e

@ ¢ 6 6 0 0 0 06 060 00 00 0 00 00

common-carrier datasets . . ......
communications processing equipment .
communications terminal equipment .
facsimile equipment
non-common-carrier data sets .
telephone coupler data sets ..

Teletype equipment

e 0 8 e 0 e 0 0

e o s 0 0 o 0

voice response equipment . ..
compatibility, magnetictape ..........

e e e o 0

6 ¢ 6 0 0 00 6 0 0 00 0 00000 00 e s

.
.
.
.

e s e o o o

Computer Communications CC-30 Communicatlons Statlon

Computer Communications Telephone Coupler Data Set

computer load-balancing .. ..
computer system, associated.
computer time-sharing . . .

concentrator .....
conditioning .....
condition indicators

o 0 0 o

e o s 00

configuration, equipment .

configuration, message. . .

console facilities . .
constant-ratio code
contract terms ...

contents c e e
control, central. ..

e o o 0o o

e 0 o o o

e o s o o

Control Data Corporation .
Control Memory, Honeywell 286 .
Control Storage, IBM 7750.
controller, multi-line. ...
controller, single-line ...
correction procedure ., ...

CRAM, NCR

CTM, UNIVAC ....

CTMC, UNIVAC ..

.

e o o o

« o o o

.

* e e o

e o o 0 0 0

e o 060 o o

o e o 0 0

e o o o @ o o o

e o o o

e e o o o o

o o o

e o o o e o o e o

AUERBACH Data Communications Reports

e« o o o o

e e o o o o o o

® e o o o o o o e o o e

e o o o o o o e o

8320, 42
8701.21
8443, 41
8000.333
2000, 31
2100.
3000,
2100,
8000, 21
6000, 72
8000, 74
8000.
4400,
2300, 2
6000,
4200,
2300, 1
8860, 21
6120,
8701, 41
4000,

4220,
4600.
4400,
4200,
4800,
4620,
4640,
4800,
4410,
8000. 223
8000, 42
6125,
4640,
2000, 44
8000, 23
2000.45
2100, 23
3200, 21
6000, 6
8000. 62
6000, 2
8000. 2
6000. 35
8000. 6
2200, 42
6000.9
8000, 9
0100,
8000.3
see CDC
8381.3
8441, 221
8000, 1
6000, 1
6000.5
8000, 5
8560, 234
8860, 21
8860,



A

AUERBACH

AUERBACH
DATA

COMMUNICATIONS

REPORTS

cycle time, internal storage ..

cyclic codes .. ....
Dartex Data Terminal

data channels, voice-band
data collection. .......

Data Control Package, IBM 7750

data distribution. ... ...
data entry error. . ...
data flow patterns ...

DATANET-30 .......
DATANET-600 ..,...

DATANET-601 .,....
Data- Phone Service . , .
data rate, communications
data recording error ..,
data set

© e o 06 0 0 00 000 0

Data Set Adapter, IBM 7740
Data Set Adapters; CDC 8050

e e o 0 0

data channels, narrow-band

data communications software .
data communications system

e e e e e e o o

LY

Data Set Controllers, CDC 8050 . .
data sets, comparison charts,

DATASPEED Service ., .

data transfer time .,......

data transmission .. ...

data transmission error .

DCT 2000, UNIVAC ....
derived channel ., .....
Dial UP, IBM 2740

..

e o o @

© a2 e e o

DlglthnlCS D401 Printer Terminal .
Digitrenics D505 Paper Tape Termmal

Digitronics D507 Paper Tape Tr'msmltter .

e @ o o o o o o o o o o

e ® o o o e e o e ° e o

e o o o

.

Digitronics D509 Paper Tape Receiver

Digitronics D512 Serial Card Transmitter .

.

e ® o o o o ° o e o o e o o o o
e e o o o

.
e o o o o

DY

e e o o

e e o o

Digitronics D520 Magnetic Tape Terminal . . .
Digitronics D521 Magnetic Tape Terminal

Digitronics D522 Magnetic Tape Terminal .,

Digitronics D524 Magnetic Tape Terminal .

Digitronics Reverse-Channel Dlal—o-vextm Lme

e o o o

e o o o o o o o e s & e o o o
e e s o o . « ® o o o .

..

Digitronics Turn-Around Dial-o-verter Line ., . ..

dimensions .

s e o o o

direct-access storage

DTTU, Burroughs

Direct Distance Dialing.....
directly-accessible facilities .

e o 0 0 0 0 0 o

.

o o 0o 0 8 0 s 0

oooooo

e o 0 0 0 0

« o 0 0o o

Dual Communications Interface, IBM 2701

dual-pulse codes

Dura Data Terminal . .

Dual Teledata ’I‘ap.e Transmitter-Receiver ,

e o o o o

* e o o o

e e o o o

e o o o o

® & © o o o o o
.
o o o

e o s o o o
.

e o o o o+ o e o e o o o
. .
e e o o o o e e o & o o
e & e o e e e e e e e o
e e o o o o o s o
® e o o o & o s s o o e
e e o o o o o o o ® e
e o o o e o
. .

D .

v e s e

. «c e e e
s e o080
D A N Y

© 1968 AUERBACH Corporation and AUERBACH Info, inc.

8000. 221
2200. 45

6165,
3100. 21
3200. 21
2000.41
8000. 4
2000, 1
8441, 41
2000, 42
6000. 51
2000, 4
8320.
6320.
6320.
3200. 31
8000. 333
6000, 53
2000. 35
6000. 72
8000, 74
8440. 71
8140, 7
8140, 7
4600.
4620,
4640,
3200, 51
8000. 331
2100.1
6000, 7
8000. 7
6000, 52
8000, 52
6863.
3200, 1
6454.15
6221,
6220,
6221.
6221,
6221,
6220,
6220,
6221.
6220,
6221,
6220,
6000. 8
8000, 8
8000, 222
3200.31
8000, 22
8070,
8442, 25
2200, 45
6270,
6240,

1400:05
INDEX

8768



1400:06

INDEX

editing .

effective input speed ,............
effective output speed , , . . .........
effective transmission speed ,......

electrical requirements ,..........
Electronic Switching Service ., ... .
equipment selection ., ,...,.........
error bursts . . . ... e 00 e 0 n oo
error checking. . .........000...

errorcontrol ... ......c00000..
error controlunit ,,,............
errorcorrection , .. ,............

error correcting codes
error detection

.
.
.
.
.
.
.
-
.
.
.

o 0 0 0 0

error distribution ,..,............
error indication, ., ,.............

errorrates. . .. 000000
errors, causesof ,,.....
Eqs e 6 o 0 0 0 o o ¢ * o o
existing facilities, use of ..

o 6 6 0 0 0 0

.
o o ¢ 00 0 0 0
e 00 0 0 0 0 0
.

“xtended Operations Option, Honeywell Data Station
external exchange registers, Collins C-8401

facsimile equipment

facsimile equipment, comparison charts
facsimile history . , .. ............
facsimile input characteristics, ,,, ...
facsimile output characteristics , , . ...
facsimile recording techniques e e s
facsimile scanning techniques ,......
facsimile transmission , , .. ... ...

fading . ... veeeevncecsocoonens
Federal Communications Commission
first delivery

e 8 0 0 0 0 0 0 00 0000000 0

fixed input ...
fixed-ratio code .,

e o ¢ 060 0 s 00 00 00 0

e« o o o

.

floating input-output channels, Honeywell Serles

Foreign Exchange ., .
format control .......
format, magnetic tape

e o o 8 8 0 0 0 0.0 00

free-standing communications processor ,

frequency . . .o .
frequency modulation
frequency shift keying
Friden Teledata Line ., .. ...00 ¢
Friden 7100 Conversational Terminal

0 0 005 00 000 00000
® e 0 0 0 00 e 00 0 e

Friden 7102 Communications Terminal , )

« o o o

e o o o o o

e o o o

e o o 0 0 o

* e o e o o

0 computers .

® o 00 00 0 0
e e 0 0 0 0 0 0
o o 00 0 0 0 0
o o 0o 0 0 0 0
e o 0 00 0 0 0
® e 0 s 0 0 0 0
e e s 00 000
e o0 0 00
® e o 0 00 0 0
® o 00 00 0 0
® o 0 06 00 0 0
® o 0 00 000
® 060 06 0 0 0 0
® o 0 00 0 0 o
« o 0 0 0 e o
® e o 00 s o o
® o o o 0 0 08 0
e 2 o0 00 0 @
® o 00 0 0 0 0
. o e o 0
LR
s o 0 0 0 0
. o o o 0 o o
e o 0 0 00 0 0
o e 0 0 00 0
e s 0 0 0 0 o o
e s 0 0 0 0 .
e o 0 0 0 .
. e o 0o o o
. * * e 0 0 o
o o o o 0 0 o
® o e o o 0 0 0
o o 0 06 0 0 0 0
o e o 0 0 0
e ¢ o o o 0 o
20
e o 0 0 0 0 a0
e o 0 0 0 0 o 0
LY « o 0 o 0
o e s 0 0 0 o0
e o o o . .
e o o s 0 0 0 0
® o 0o 6 0 0 o 0
e o 6 0 0 0 0 o
e 0 0 0 0 0 0 0
e o 0 00 0 0 0

e ¢ o o

.

e o o o o o

AUERBACH Data Communications Reports

e e s e o

.

°

o e

e o o o o

* e o e o

e o o o o

8000, 32
6000, 31
6000. 4
2100, 21
6000, 8
8000. 8
3200.31
2300,
2200, 33
2200. 4
6000, 5
8000. 5
2200,
2000, 33
2200.4
6000, 5
8000, 5
2200, 45
2200, 4
6000. 5
8000.5
2200, 33

6000, 5

8000, 5
2200, 3
2200, 2
3200, 31
2000, 2
6383, 15
8100, 21

9000,
4800,
4800.
9000. 3
9000, 4
9000, 1
9000, 1
9000, 1
9000, 7
3200, 21
3300, 21
2200, 22
3000. 1
6000. 16
8000. 16
6000. 33
2200, 42
8381.3
3200. 31
6000, 4
8000, 223
8000. 1
8000, 23
2100, 1
2000, 35
2000, 35
6270,
6271,
6272,



AUERBACH
®

AUERBACH
DATA

COMMUNICATIONS

REPORTS

full-dupléx transmission , ,
functional operations

© ® 0 ¢ 0 0 00 060 060 0600000600000 0

0 8 00 0 0 00 060 00 00 00 0 00 00 000000

GAP, GE DATANET-30 ,......
Gaussiannoise ,,...........
GE 115 Computer System , , . .
GE 200 Series Computer Systems
GE 400 Series Computer Systems ,
GE 600 Series Computer Systems ,
GEDataSets,...............
GE DATANET-15 Data Transmission Controller
GE DATANET-30 Data Communications Processor
GE DATANET-600 Punched Tape Terminal
GE DATANET-601 Punched Tape Terminal
GE DATANET-760 Display Terminal ,.,.....
GE DATANET-760 Keyboard/Display Subsystem

© © o e e o
e o o e o o
o e o o o o
e e © s o o

* o e o o

.
.
.
. e
.
.

e o ° o o o o
s e e e o o o
e o o o o o o
e e o o o o o

e o e o e o o
e o o o o o o o o

O........

e e o ¢ o o ° o e ° e e o
e © o o o o o © o & ° o o
o o o ® o e o o o o oo o o
e e o © ® e e ° o o e o e
e © o o o o o e e ° o o o
e o o o o o o o e o o e o

GE Telephone Coupler Data SetS, , ... o0 veevevoeooeeos
General Assembly Program, GE DATANET-30,
General Electric Company., . ... .o ve e oo
General Utility Program, Collins Data Central ,
graphicimages . ............

o o o o
e o o o
e o o o
e o o @
e o o o
e o o o
e o o o
© ©o o ®
e o o o
e o o o

half-duplex transmission
Hamming codes . , . ...
header, message ., ... .
heat dissipation . ....

e o e o
o o o ©
e o o o
e o o o
e o o e
s e o o
e o o o
e o o o
.
.
e o o o
e s o e
e« s o e
e o o o
e e o o
e o o o
e« o e o
e e o o
e o o o
* o o o
o e e o
e o o o
© e e o
« o o o
.

High-Speed Adapter, IBM 7740 ... .. .0 00
Home Component Recognition feature, IBM 1050 , .
Home Correction feature, IBM 1050 ,,......., .
Honeywell 251, 252, and 253 Mass Memory Files , .
Honeywell 281 Smgle-Channel Communications Control Un
Honeywell 285 Communication Adapter Units ., .........
Honeywell 286 Multichannel Communication Control ., ,, ...
Honeywell 288-1 Central Control Unit, Honeywell Data

7 123 Lo«
Honeywell 289-2 and -3 Page Printer and Keyboard, Honeywell

Data Station ., ,.......... e eteesos et ecoee
Honeywell 289-2A Keyboard, Honeywell Data Station c oo e e e
Honeywell 289-4 Paper Tape Reader, Honeywell Data Station .
Honeywell 289-5 Paper Tape Punch, Honeywell Station. ., . ...
Honeywell 289-7 Punched Card Reader, Honeywell Data Station
Honeywell 289-9 Optical Bar Code Reader, Honeywell Data

. o

e o o

<+, o
« o e s o

.
.
.
.
nit

°© e o o e o o o e o e e ¢ o e o

* o o°o e o

e o e e e

Station . ... ... iieioeceectocoeeoeco0c a0 0o

Honeywell 400 Computer System ., ... .o ece o000 eseceos

Honeywell 480 Communications Control Unit ,,..,....
Honeywell 481 Single-Channel Communications Control |,
Honeywell 484 Multi-Channel Communications Control , ,
Honeywell 485 Communications Adapter Units,, ,,....

e o o o
e o o o
e o o o

Honeywell 1400 Computer System , . ., . v e v v oo ovooooeeses

Honeywell Audio Response System , . ........
Honeywell Data Station ., .........c0c0000.
Honeywell Keytape ....ccceeooceeeeoecoco
Honeywell Series 200 Data Processing Systems

e o o »
e o o o
.« .
© e o o
e o o o
e o o o
e e o o
e o o o
© o o =

© 1968 AUERBACH Corporation and AUERBACH Info, Inc.

© e e o

2000.31
6000, 73

8320, 42
2200, 21
8320, 24
8320, 23
8320, 23
8320, 23
4620,
6320. 15
8320,
6320,
6320,
8320, 24
4220.
6321.
4640,

8320, 42
see GE
8100, 41
9000. 1

2000, 31
2200,45
2400,3
6000, 8
8000, 8
8440, 72
6447, 15
6447, 15
8381, 234
6384,
8381, 21
8381,

6383, 7

6383, 44
6383, 32
6383, 31
6383, 41
6383, 31

6383, 31
6380,
6381,
8380, 23
6380,
6381,
8380.
6381, 2
8380. 21
6380,
6381,
8380, 23
8382,
6383.
6385,
8381. 151
8381.32

1400:07
INDEX

8/68



1400:08
INDEX

Honeywell Series 200 Magnetic Tape UnitS . « o ¢ ¢ s v 0 0 4 6
Honeywell Series 200 Visual Information Projection (VIP)
System. . ..v.oeeeoeoosceosesocsesssosssosoocs

human-voice response .....ss000000c000sc0sssee

humidity range . ....cccevveeeoseessososcacces

IBM 65 Data Transceiver ......
IBM 66 Data Transceiver ......
IBM 67 Telegraph Signal Unit ...
IBM 68 Telegraph Signal Unit .
IBM 729 Magnetic Tape Unit ....
IBM 1001 Data Transmission Termmal .
IBM 1009 Data Transmission Unit. ... .
IBM 1013 Card Transmission Terminal .
IBM 1030 Data Collection System ....,.
IBM 1050 Data Communications System .
IBM 1051 Control Unit ... ... ¢cooo-.
IBM 1052 Printer-Keyboard ,.,.......

« o o o
e o o o

e o o o o

e o o o o

e * e e ® o o o

e e o o o o o o o o
© e ¢ o o e ° o ® 0 o o
® o o o o & o s e e & o
® & e ® e o e o e o o o
e © o o © o e o s o o o
e @ o o e o o+ o o e o o
e & o e o o 0 e ° e o o
e e o e ¢ o o o & 0o e o
e o o e o & 0 e o e o o
© e o o o 0 ©°o 0o e e & &

IBM 1053 Printer..........
IBM 1054 Paper-Tape Reader .,
IBM 1055 Paper-Tape Punch , ,
IBM 1056 Card Reader .,....
IBM 1057 Card Punch,......
IBM 1058 Printing Card Punch
IBM 1060 Data Communication System
IBM 1070 Process Communication Superviso
IBM 1070 Process Communication System . ,.,.......
IBM 1092 Programmed Keyboard .........

.
.
.
.
.

e o o e o

*® o o © o o o

. .
. .
. .
o« o o 0
. .
. .
. .

r

e o o o o o ©°o o o o

.
.
.
.
.
.
.

IBM 1093 Programmed Keyboard , ., ... ... 000 e0ewees

IBM 1311 Disk Storage Drive .. ... .

IBM 1400 Series Data Processing Systems
IBM 1401 Data Processing System ., ...
IBM 1978 Print Read Punch Terminal ., ., .
IBM 2260 Display Station . .,.....4...

e o o o o
e o o o o
e o s e o
. . .
e ¢ o o o
e« o o o o
e o o e e
e o e o o
e o o o o
o o e o @
e o o o e

IBM 2265 Display Station ......
IBM 2301 Drum Storage Unit .,....
IBM 2302 Disk Storage Unit , ..
IBM 2311 Disk Storage Drive . .
IBM 2314 Direct Access Storage Facility .
IBM 2321 Data CellDrive ..,........
IBM 2361 Corc Storage (LCS)........
IBM 2400 Series Magnetic Tape Units ., .
IBM 2701 Data Adapter Unit ,,......
IBM 2702 Transmission Control . , ., . .

IBM 2703 Transmission Control . , ...

IBM 2712 Remote Multiplexor.,,.....

e & e o e * e e o o

IBM 2740 Communication Terminal
IBM 2741 Communication Terminal .
IBM 2780 Data Transmission Terminal
IBM 2841 Storage Control Unit .. ....
IBM 7000 Series Data Processing System

e e e o 8 s ® s s e s s s s s e s
@ ® & ® ® o o & & 8 s e & e o e o
e ® © e e o & e @ s e ° e ° e e o
® @ s o e e+ @ e © o o ° 8 o e e o
e ® @ o o e e o © o ° o * ® o e o

* o o o e e o o e o o o
e ® e o o e o o o e o =
e o o o e o © e o o e =
e e e o o o o o o o e o

e o o o o o o o o o

s

8/68 AUERBACH Data Communications Reports

@ ¢ o o o o e o o o e o

s & e e e o

e e o o o o o o o

e o o o & s e o e © o e s & o o o e o o

« o e o o o

e o o o o

© ® e o o e o o * o

e ® & & s & o o ° e e @

e ¢ o e o

e o e e s e o o

e e o o e @

8381, 235

4220,
6384,
8445,
8446,
8703,
6000. 8
6000, 8
6440.
6440,
6440, 2
6440, 2
6452, 31
8445, 24
8440, 24
6444,
8442, 24
6447.
6447.15
6447, 32
6447, 44
6447. 44
6447, 31
6447. 41
6447, 31
6447,42
6447, 42
8440, 24
8443, 41
8442, 24
6447, 32
8445, 24
6447, 32
8445, 24
8440, 222
8440. 23
6451,
6445,
4220,
6456,
8442, 24
6459,
8443, 234
8443, 234
8443, 234
8443, 234
8443, 234
8443, 234
8443, 235
8442,
8443,
8444,
6453,
6454,
6455,
6457,
8443.234
8440, 23
8441, 23



A

AUERBACH
e

AUERBACH
DATA

COMMUNICAYIONS

REPORTS

latency ........ . .
. leased broad-band facmtles
leased narrow-band facilities .. ... ... 0 v o oo voe.
leased voice-band facilities . . . .. oo c v v eooecceoes
Lenkurt Data SetS .. ..o eeeeoveoeceoccocssos
Line Adapters, IBM 2702 ... ...ccce0cooeecsesse
Line Adapters, IBM 2740 ... .4 vi0coeoocesssas
Line Bases, IBM 2703 ... ..cccoo0cveosenoeoses

IBM7320DrumStorageUnit...............

IBM 7330 Magnetic Tape Unit. .., .. e s e s s es s e e
IBM 7340 Hypertape Drive, Model 3 . ... ¢ c0vvee..
IBM 7702 Magnetic Tape Transmission Terminal ., ..
IBM 7710 Data Communication Unit .., ...4 000000
IBM 7711 Data Communication Unit , ... ...0000 ..
IBM 7740 Assembly Language .........oco0000.
IBM 7740 Communications Control System ., .,......
IBM 7441 Processing Unit ., ... ... .00 v eeeeoses
IBM 7750 Assembly Language . ... ... coeoeeweeoes
IBM 7750 Programmed Transmission Control , ., ...
IBM 7750 Simulator . ... .....vtinereeenennns
IBM 7770 Audio Response Unit , . ... ..ot 0 0 oo vw.

IBM 7772 Audio Response Unit , , . . ..o e v eeeees
IBM Magnetic Tape Selectric Typewriter , ,.......

IBM MT/ST ..t itenineneneeneenennennnns
IBM Synchronous Transmit-Receive terminals ,,, ...

IBM System/360 Data Processing Systems . ,.......

IBM System/360 Software , . .......eceeueeeeeas
impulsenoise .. ......eieveevreeoccecences
Indicators, condition ., ............00ouuuunn

indoctrination program , ,.....

information flow requirements ., ., . ....¢ 00000
ink-jet printing technique. . . ... ... ... ... 000
Input code. . v vt vt ieetnroceancaccnonsas
inputdevice ......ciiiiiititntititeneoons
inputmedium . ........0000iietientranons
input/output area , . . v v vttt ittt
input/output control unit .. ......... 00000000
input/output error . . ... ... o o000
inquiry processing s s s e eeessssee s s eason
intercept store .. ... . . ctscasecase
mterchangeable-cartridge mass storage e et es e
International Business Machines COrp. . ... .e. o000
internal storage ........ 00000000 00000000
INterrupts . ... .o e e s recesaoseocesanoceas
Inward WATS . ... .00t eetncroseorossnonnns

joumal-oaotooooooono.oooo-.cono‘ooaooo

Kleinschmidt 300 Series Teleprinters . .....cec 0.
Kleinschmidt Model 311 Electronic Data Printer , . ...
Kleinschmidt Model 321 High Speed Automatic Data Set
KSR Set, Teletype COTP .. .. vvveeevocesnenoss

© 1968 AUERBACH Corporation and AUERBACH

e o e & o e e = e o e °
* e o o o o
® o e o s e e s e e o o o

e o o s o

- e s o o
. * o o o o o
« o o o

" e o o »
e o o o o e e o o

e o o o
e o o o
o o e e

e e o e o @

e e o o e e

Into,

* o o o o o
e e o e o o

* o o o
.

e o e o o o
e o o o o o

inc.

« o o »

e e o o o e o o e o o

e e o o

e o o o e e o o

8443,234
6452, 31
8443, 235
6450,
6451,
6452,
8440, 42
8440,
8440,
8441. 42
8441,
8441.41
8445,
8446,
6458.
6458,
6444,
6450,
6451,
8443. 151
8443.3
8443, 32
8443.4
2200, 21
6000. 6
8000, 62
2000, 2
2000. 2
6808. 15
6000.3
6000, 31
2000.3
6000.1
8000, 224
6000. 31
8000, 31
2000.32
8000, 51
2000, 43
2400, 6
8000, 222
see IBM
8000, 221
8000, 32
3200.32

2400, 6

6520,
6520,
6520,
4240,

8000, 222
3300. 2
3100, 2
3200, 2
4620,
8443, 21
6454,15
8444, 21

1400:09
INDEX

8/68



1400:10
INDEX

8/68

Line Correction feature, IBM 1050, . .

Line Sets, IBM 2703
line identification ,.,.......
line malfunction, ,.........

e o 0 0 0 0 0

load-balancing system , , oo
longitudinal parity check ., ..

magnetic tape
maintenance charge ,.......

manualinput . . ...........

Mark-Scan, Honeywell Data Station,

mMass StOTAZE. o v v v v ve oo

Master Station feature, IBM 1050

message configuration ,, ...
message header, ,,.,......
message mode, Honeywell 286
message parity check , ,
message protection ,,,..,..
message queue ,,.,..

message switching .

e o ¢ @

message switching systems , ,
Milgo Data SetS . .. oo vevveo
Model 28 Line, Teletype Corp.
Model 32 Line, Teletype Corp,
Model 33 Line, Teletype Corp.
Model 35 Line, Teletype Corp.
modem ......
modulation . .

e o 0 0 0 08 0 ¢ 0

modulation-demodulation unit

Mohawk 1100 Series Data-Recorders
Mohawk 1103 LDC Data-Recorder
Mohawk 1109 DPC Data-Recorder

Mohawk 1112 Data-Recorder , ,
Mohawk 1115 Data-Recorder , ,
Mohawk 1183 Data-Recorder , ,
Mohawk 4200 TTT System .
Mohawk 6403 Data-Recorder , .

e 0o 0 00 6 0 000 0 8 o

. e

e e o e o o o o

.
.
e o o o
o o s 0
.

e o o 0 o o

Motorola TP-4000 Series Teleprmters
Muirhead D-900/D-901 Mufax Business

multi-address message

e e 0o 00

multi-line communications controller ,

multipath distortion ...,....
multiplexing, IBM 2712
multiplexor.....

e e 0o o o

Multiplexor Channel, IBM System/360

multistation operation, ,,....
multistation systems ,......

e o o o o

o o o 0 0

narrow-band communications facilities

NCR 315 EDP Systems .,....

AUERBACH Data Communications Reports

e o o o e o

e o o o o o o o o

e o s o o o o o

e ¢ o e ° o o o

e o o o

s o o e o o

Machines.

e e e o8 o

e o o o o o

a s o o o o

e ¢ o o o o

e o o e o o

* e o o

* o o o

e e & e e e s e e s s e

e s ® @ e ° a & e o o

o o o o

@ ® o o o o e ° s e o o o

e o o o

e & o o o o o e o o o

« s o e o

® @ © o @ o o ° o e o e o

e e o o o @

e o o & e 8 o' e o

e o o s o o

6447, 15
8444, 21
8000, 31
6000. 55
8000, 55
2000, 44
2200, 44

8000. 223
6000, 9
8000. 9
6000. 32
6383.31
8000, 222
6447, 15
6000, 35
2400,3
8381.3
2200. 44
2400, 5
2400.4
2000. 45
2400,
8000, 34
3100. 43
4620,
6802,
6803,
6804,
6805,
2000, 35
2000, 35
3100.1
2000, 35
6540,
6540,
6540,
6540,
6540,
6540,
6451,
6543,
6550,
4800,
2400, 2
8000, 1
8000, 23
2200, 23
6453,
2100, 23
8443, 3
6000, 74
3100,4
3200.4

3100.
8560. 151
8560, 23
8560, 32



A

AUERBACH
e

AUERBACH
DATA

COMMUNICATIONS

REPORTS

NCR 321 Central Communications Controller . ...

NCR 333 and 334 series Magnetic Tape Handlers..........
MOISE . i iueet oot veesnnonsoessonsssnssssssass
non-common-carrier data sets, comparison chart ,.,,.,....
numbering system ., ... ... .0 it ettt 0 0nn
Omnitec Telephone Coupler Data Sets . . . v v o oo v oo v oo
one-dimensional parity check .. ... ..¢ o0t eeeevoooeses
On-Line Teller, System/360 Program, IBM 2702 e e e e
on-off Keying ... ii it ieeeeineeennoeeeeenonss
open-ended SYStEM ., ...t ee ettt eeeenn o
operatingprocedure .., ..... .00 0000ttt enn
Operating Support Programs, Collins Data Central e e
Optical Bar Code Reader, Honeywell Data Station ,,.......
OSAS Assembly System, CDC 8090 . . . v oo oo eveevneose
OUtPUL |, . . it o it e st vvasnvosssosscosasaasonnsss
OULPUL COA . 4 v v v e ot s oo evovooocncocsoossneses
output device .. ....4.ievirererncrorserarconsnns

output medium . ..., . ... .00ttt
Outward WA TS . ...ttt ieereeeeenoconoooonsenses
OVETfloW SEOTE . . v v i v oo v oo evvesencsaonoesoneaen

Parallel Data Adapter, IBM 2701 |, ., .0 veoeoseoscosan

paritycheck .. ... .ot ievereonencooososooocnneeos

PBX L i ittt ettt e
performance, communications processor. , .
periodic wave-forms ........0c0c00000..
Peripheral Input-Output Channel, UNIVAC DCT 2000
phase ® & & 0 6 0 0 4 0 8 0 O O 6 0 0 0 0O 8 s 00 O 0O 0 0 0o
phasedistortion, ., .. .... et vvieeeraconnns
phase modulation . . . ......c.c... ceoose e
Philco-Ford Alphanumeric Color Dlsplay Unit Model D-20
Philco-Ford Alphanumeric Display Unit Model D-21 , ., ,,..
physical specifications . ...... .. 000 eernnn

o o o
e o e e
e o o o
e o e o
© e e o

e s 0 e e ® ¢ o

e o o o o o o o
e o o o © s o e o
® o e o e o o o o

.

POLNE . . ittt s ettt ittt e et o s se e

polling systems . . . ... vt oeeeoveceossnsosoncnonnas
positioning . ... .0t ittt et e i et e e 0o
POWEr reqUirements . . .4 v v o es s ecossosses e so s s e e

Precedence . v v v v v i ettt e e et ettt b 000 s
prepared INPUt . ... ..ttt et et et ot an oo
03 T 1 2

Print Read Punch Terminal, IBM 1978 ., , . .

Private Branch Exchange .., .........c.00etivueuusnn
Private Wire Service TELEX ., ., . . . vttt veossnvososas
Process Storage, IBM 7750 ., v v v e v v s vsossocssonsess
processingequipment . . . ... 0000t 00t 00
processing equipment selection procedure . .......0c00 ..
processing facilities .. ... .00ttt ettt
processingdemand. . ...t it i i ior s a0
PTOBTAM 4 4 4 4 s s o s s s 06 e oeosoessssssocsssscsaeasse
program, message switching ......¢ccceeeeeecocecos
program interrupts . .. ...t e ettt

© 1968 AUERBACH Corporation and AUERBACH Info, Inc.

® o o o e e ° o o e o

e e e o o o e e o o o

8560.
8560.235
2200. 21
4620.
1200. 4

4620,
2200, 43
8443, 41
2000. 35
2000, 2
6000, 36
8100, 41
6383, 31
8140. 4
6000. 4
6000. 4
2000. 3
6000.1
8000. 224
6000, 4
3200.32
2400.6

8442, 21
2200.43
6000.5
8000. 5
3200, 42
3200.31
8000. 33
2100.1
6863.15
2100.1
2200, 24
2000, 35
6650,
6651,
6000. 8
8000. 8
6000, 74
8000, 31
3100, 42
8000. 222
6000. 8
8000, 8
2400. 4
6000, 31
6000, 9
8000, 9
6445,
3200, 31
3100, 44
8441.221
8000,
2300, 2
8000, 32
8000, 334
8000, 4
2400, 6
8000, 32

1400:11
INDEX

8,/68



1400:12
INDEX

Program Logic Unit, Collins C-8401........¢c00¢c000.... 8100,32
programmed error checking. . « . v v v v cv v v vt e sensess.. 2200,47
programming language .. ... .. c0 00000 00c0 0000000 s.. 8000.42
protection, MeSSAZE . . v v v v o eevcooeoosenceeconseess 2400,5
public telephone network ., . . . v i v it ecr et raeansa.. 3200.31
public telegraph message network . ., . v v v v v e v oo ooeseoess 3100,33
purchase price . .....ueceeeeeeevosoescosocesosass 60009

8000.9

push-button telephone , ., ......¢co ettt eeveoecosseoss.s 6040.15
PWS TELEX | ittt eeeteeeeseosocososnsssnoseesss 3100,44

QTAM, IBM 2702 .o vevvevensssseoasssssnnoscesss B8443.42
Queued Telecommunications Access Method (QTAM),

IBM 2702 . ..ttt i it e tetonnnooasocannannssessss B8443,42
QUEUINE . ..o iveeveovnuonsnooossscosassasesess 2400.4

Radio Corporation of America .. .....00000esece0cees.. Se€e RCA
random-access StOTAZE . v v o o v s v o s eosessoseossesss. 8000, 222
ratedinput speed . . ... vt i i n et e neeaee.... 600031
ratedoutput speed . ... .. i ittt it er et eceseaonsese. 6000.4
rated transmission speed. . . ... 0. 0 it enc e e.. 6000,71
8000, 7
Raytheon DIDS-400 System ., . ....ceeeveeeessoeacee.. 06735,
RCA 70/510 Voice Response Unit ., . .o v v ovoeoeseeosas. 8703,
RCA 70/653 Communication Control . t i eeeesness. 6700,
RCA 70/668 Communication Controller-Multichannel (CCM) ... 8702,
RCA 70/700 Series Communications Buffers. ... ....00.... 8702,154
RCA 70/752 Video Data Terminal ., t et e s eseseecasss 6702,
RCA 301 EDP SyStem .. v v ot v ot eoosoocseceoeseesss 8700,23
RCA 378 Communications Mode Control. . ......cc000.... 8700,
RCA 3301 EDP SyYStem . . e voeeeeeeeoocsossssoacessss 8701,23
RCA 3378 Communications Mode Control ., .....00¢000.... 8701,
RCA 6051 Video Data Interrogator .......ecooeeeeee... 4220,
RCA Spectra TO EDP SystemsS . ... .eeoveeeeeceeceoess. 8702,151
RCA Video Data Terminals ., ...vveeueceveconeesess, 8701,24
RCA Voice Response Systeém . ... s ceeeeseeeseosossassss8703.15
read-after-writecheck . . . . v . v v vt v v ececrsenanses.. 8000,51
REALCOM Assembly System, RCA 3301 .....0.0c00.0.... 8701,42
. real-time fileupdating .. .......00 000 teceeoses.. 2000,43
Receive First Character Control Mode, IBM 1978 teeeoses.. 644515
Receive Print Mode, IBM 1978. ... .. ..o eeeeeesososss 644515
Receive Punch Normal Mode, IBM 1078 L vt eeeveeoeseeeas. 644515
Record Checking, IBM 2740, , . ... .v v cvveecoeeeoess.. 06454.15
recording density. ... v it et e et eeecocseesos. . 8000,223
redundancy check .. ....uiveoeeeeroeenccnsenoesss 2200,43
6000.5
8000, 5

reference StOT€ . o v v oo s e v o e eassvecoscssaccessoss. 2400,6
regulating agencies . .....cceceeeeeeeescoccsecases. 30001
reliability. . . o vve i e it e e ettt e e eeee... 2100.24
2200, 1
remOteterminaIS ® 6 0 % 06 0 0 8 06 0 0 0 9 0 0 0 0 0 0 000 s 0 0 00 0 e s e 8000.24
rental Price .. ... ceetveeccncscccotcsseseeeasss 6000,9
8000.9
reportmgfaCilitiesoaooooo--o..ooooaooo.ooo.'uoo-o 8000061
representative configuration, , . .........cccc0ct0e.... 8000,25
retransmisSsion . ... ot eeececcconcsccscsccrcseeas. 2200.46
6000.5
8000,.5
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reverse channeloperation ..........c.0000eeeeee... 6221,15
RFLDataSets ........... e ettt .. 4620,
Rixon Data Sets . ..... e oo ee.. 4620,
RO Set, Teletype Corp. . . ..t oo oo veeeosenneenessn. 4240,
rotary-dial telephone ............cc0.ve.. e vee... 6040,15
Sanders 620 Stand-Alone Data Display System,............ 6744,
Sanders 720 Data Display System . .. ......0v0e0eeewe.... 6745,
Scanner/Selector Unit, UNIVACCTMC .......vc0e....... B8860.15
scantime.......... ettt et e eeeee.s. 8000,.332
scanning. et e e et eaeaeaeesa.. 8000.332
selection procedure commumcatlons facilities ....... .... 2100.2
selection procedure, communications processing equipment . .. 2300.2
selection procedure, communications terminal equipment. . ... 2300.1
selective calling . .............. e eee s eaesaas.s. 6000.74
8000. 31
selective calling system ., .. .. et eneseseess. 3100.41
Selector Channel, IBM System/360 et “ e e.... B8443.3
Selective Character Set, IBM 1978 ., ot e e et e e e e e 6445.15
Selectric Typewriter, IBM 2740 ,,...... e e e e e v.... 6454.15
Selectric Typewriter, IBM 2741 ., ., ...+ ¢ vt 0o sesevess.. 06455,15
Send First Character Mode, IBM 1978 . .....¢¢.0ve00.... 6445,15
Send Binary Mode, IBM 1978 . .. ... .. v .t eeveseessss. 0644515
Send Normal Mode, IBM 1978 ., ., .. ...+ ¢ eevoeeeoessos. 0644515
single-line communications controller ,................ 6000.1
simplex transmission . . . ... ... ittt 2000,31
simultaneity . .......c0ei it v eneeneenn eeeeeesaes. 8000,225
site requirements .......... et eei et asesese.. 6000.8
8000. 8
slab, NCR 315 EDP SystemsS ., .., ....... . ceeees.. B8560,233
software. ...... et ettt e e e e e 8000.4
source coding .. ... ...0.ii0ieeei e nsaeaaaaoe.. 8000,42
Sperry Rand COTrp. . . v v e v vt et v veeenncecenenesess.. SeeUNIVAC
standard program package. ... .....0. 0. seesoeses. 8000.41
start/stop synchronization. , ............c.0eevee.... 6000, 71
8000. 7
steady linenoise . ............ - [ U3
storage Ccapacity. . . . v o v v vttt et eneseoseeass. 8000,221
8000. 222
store-and-forward message switching . . . ............... 2400.2
3100. 43
Station Control, IBM 2740 . , . v v v v et vt oo s oo voseeeess, 0454,15
Stewart-Warner Dial Datafax . .......c0000eeeeeeees. 9280, ,
Stewart-Warner Private Line Datafax .................. 9281,
stored logic, Collins C-8401 ., ., .....c0o00eevesvoesss.. 8100,32
STRAM, IBM 2702 . . ..ttt tovvencooonnos e e .. 8443.42
Stromberg-Carlson S-C 1100 Inquiry Display System e e e e 4220,
subroutine ., ............ C e e e e et e ... 8000.43
switched broad-band services ...... et e e es. 3300.3
switched narrow-band services . ......... 0000 .. «se. 3100.3
switched voice-band services . ............. . ... ... 3200.3
A switching . .......... . e 8000. 34
switching center . ......... et e ceeeeee.. 2000.45
2100. 23
2400.
synchronization . . .. .................... e ... 6000.71
8000. 7
synchronization unit . . . ... ... ... i e 2000. 34
AN Synchronous transmission . . . . ... v vttt ittt ee oo 6000, 71
8000.7
System 100 Parallel Sender, TallyCorp. . .......... e.... 06760.15
System 100 Serial Sender, TallyCorp. ........v.cvuee... 6761.15

© 1968 AUERBACH Corporation and AUERBACH Info, Inc. 8/68



1400:14
INDEX

8/68

System 102 Parallel Sender, Tally Corp.......
System 108 Parallel Sender, Tally Corp.......
System 111 Serial Sender, Tally Corp. ......
System 200 Parallel Receiver, Tally Corp. ....
System 201 Serial Receiver, Tally Corp.......
System 211 Serial Receiver, Tally Corp.......
System 220 Parallel Receiver, Tally Corp.

System 228 Parallel Receiver, Tally Corp. .. ..

System 300 Parallel Sender/Receiver, Tally Corp.

System 301 Serial Sender/Receiver, Tally Corp.
System 311 Serial Sender/Recelver Tally Corp.
system design . S et et e st et

Tally Mark Series Equipment ., .. ... Cee e

Tally Parallel Data Communications Equlpment e
Tally Serial Data Communications Equipment , , . .
‘tariff ...... e e et

Telautograph Quikfax Facsimile ...........
Teledata Tape Transmitter-Receiver .., ......

Telegraph Adapter, IBM 7740 ., . ... ¢v'vevun.

Telegraph Buffers, RCA 3301 ,.,...... e

telegraphnetwork...........

telegraph-grade transmission ,.,.,........
telephone coupler data sets, comparison charts
Telespeed 1050 Tape Receiver . . . ......0¢...
Telespeed 1050 Tape Sender ... ..ooeveeses

Teletype 1A Selective Calling System . ,.,......

Teletype equipment, comparison charts,,.....
Teletype Inktronic RO Printer .,...........
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Teletype Push Button Data Generator . ..
Teletype Telespeed 750 Equipment ., ,.,.......
Teletype Telespeed 1050 Equipment e ee e e
Teletype Telespeed 1200 EDC Equipment ..... .
Teletype Terminal Units, CDC 8050 , , .
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Teletypewriter Exchange Service , ., .
TELEX Service . . v v v v v o v v e
Telpak Service . ..............
temperature range . . . ... 00000,

* o 2 o e
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Terminal Adapters, IBM 2701 .. .......0...
Terminal Controls, IBM 2702 ,.......
Terminal Controls, IBM.2703 ,.....
terminal equipment ,,...........
terminal equipment selection procedure
time-sharing system, , , . .,........
timing error . . ...
torn-tape switching systems c e s e e
Touch-Calling . . ....... et
Touch-Tone Auxiliary Dlaler ...
Touch-Tone Card Dialer .. ......
Touch-Tone data transmission , , . .
Touch-Tone Telephone ........

trainingprogram .. ................
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transmissioncode ... ..0 0ttt et eeeeacenesnes.s 600071
8000.7

transmissioncontrol . ....... 00 00t e et eanca.... 800031
transmissfonmode. . .. ..... ...ttt taa... . 600071
8000. 7

transmission procedure .........cc000000000000.... 6000.36
transmission speed .. ......... 0 000t e0c0ncccass.. 600071
8000, 7

eeo. 06454.15
. ... 8100,43

Transmit Control, IBM 2740 , .. ...
TTY sequence, Collins Data Central ,

turnaround time . . . ... vttt it ittt et .. 2100.21
two-dimensional parity check. , Cetec e asenaneess 220044
Two Processor Switch, IBM 2703 , . . . .. v oo ooeoeeess... 8444,21
TWX CPE Service ... .....0tuiteeeeeeeeeasnnseess. 310031
TWX Bervice., . . v v vt vt eveeeeesoeanesanocasnssss 310031
UltronicData Sets ., .. ... vt eeneensooensononnss . 4620,

Ultronic Systems MT 3000 Magnetic Tape Terminal, ,....... 6850.
Uniscope 300 Visual Communication Terminals, ,,......... 4220,

6864.
UNIVAC 418 Data Processing System ,..........00..... B8860,32
UNIVAC 490 Series Data Processing Systems .., ........... 8860.32
UNIVAC 1004 Card ProCeSSOr . ... ...veeeoeooosesssss 6860,
UNIVAC 1005 Card Processor . .......vocevesoeeeaes.. 6860.15
UNIVAC 1050 Data Processing System ., ........0e0...... 8860.32
UNIVAC 1108 Data Processing System ., .....¢00¢e0.0c...., 8860.32
UNIVAC Communications Subsystem , .. C e e e.ese.. 8860.15
UNIVAC Communications Terminal Module Controller (CTMC) , 8860,

UNIVAC Communications Terminal Synchronous ,,......... 6862,

UNIVAC Data Communications Terminal (DCT) 2000 ,,,.,.... 6863.
UNIVAC Data Line Terminals .., .....00000c00000ee... 6860,
UNIVAC DCS-1 . . et e et s e eseesaesescess. 06865,
UNIVAC DCS-1 Data Communicatlons Subsystem t e e e eseees 6865,
UNIVAC DCT-2000, ot e eees ettt eeseasessessesos 8860,24
UNIVAC Uniscope 300 V1sua1 Communication Terminals . ... 6864,
UNIVAC Word Terminal Synchronous .., .,..v:c0000000.00.. 06861,

validitycheck ., ., ... ...ttt iniiereneonenennass. 2200.41
6000.5
8000, 5

Vernitron Dataport Portable Terminal, , ,........¢c0¢.... 6910,

Video Data Terminals, RCA ., ... ... ¢ccceoesoscossses 06701,

8701, 24 ’
Video Display Terminals., . ..ot vvecvoeressoceesos.. 4220,
virtual cut-through. . . .. .. .. .0 it iiie v earenenossss 2400.6
vocabulary, IBM 7770....... C ettt eeceeececees.. 844515
Vocabulary,IBM7772. ® 0 6 0 06 0. 0.0 0.0 0.0 00 000 00 00 00 00 8446'15
vocabulary,RCA70/150.... et e e eeecsceceeees.. B8703.15
voice-band communications facllitie e s e esccoseesesess 3200,
VOiceresponse.-ooooou-oooooo-obcoooooo'ooooo-o 8445‘

8446,

8703.

voice response equipment, comparison chart ,,,.,..,...... 4410,
Voice Response Unit, RCA 70/150 ., . .....0000seevees.. 8703,

WATS ..... P < A TU s 24
wave-forms . ... .. eeseo0ceesssoonnssonssassssss 2100.1
Western Union ACTS . ... .vuvivievenssssoseasessss 310032
Western Union Broadband Exchange Service..,.,.......... 3200,33

3300.31
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Addressograph Multigraph Corp. Beehive Electrotech, Inc. Communitype Corp.

1200 Babbitt Rd.
Cleveland, Ohio 44117

Alden Electronic & Impulse

Recording Equipment Co., Inc.

Alden Research Center
1 Washington Ave.
Westboro, Mass. 01581

Alphameric Data Corp.
Princeton-Hightstown Rd.
Cranbury, N.J. 08512

American Data Systems
8851 Mason St.
Canoga Park, Calif. 91306

American Regitel Corp.
1011 Commercial St.
San Carlos, Calif. 94070

Applied Digital Data Systems,
Inc.

89 Marcus Blvd.

Hauppauge, N.Y. 11787

Applied Peripheral Systems, Inc.

7120 Harwin Dr.
Houston, Tex. 77036

Applied Systems Corp.
18325 W. McNichols Rd.
Detroit, Mich. 48219

Astrocom Corp.
293 Commercial St.
St. Paul, Minn. 55106

AT & T Co.
195 Broadway
New York, N.Y. 10007

Atlantic Technology Corp.
Somers Point Shpg. Ctr.
Somers Point, N.J. 08244

Audac Corp.
175 Bedford St.
Burlington, Mass. 01803

Automatic Electric Co.
P.O. Box 42
Northlake, Ill. 60164

Badger Meter Manufacturing
Co.

Noller Control Systems Div,

4545 West Brown Deer Rd.

Milwaukee, Wis. 53223
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1473 S. Sixth
W. Salt Lake City, Ut. 84104

767 Fifth Ave.
New York, N.Y. 10022

Berkeley Scientific Laboratories, Compace Communications Corp.

Inc.
2229 Fourth St.
Berkeley, Calif., 94710

Bonnar-Vawter, Inc.
96 Dunbar St.
Keene, N.H. 03431

Bunker-Ramo Corp.
Business and Industry Div.
445 Fairfield Ave.
Stamford, Conn. 06904

Burroughs Corp.
6071 Second Ave.
Detroit, Mich. 48232

Carterfone Communications
Corp.

11710 E. Northwest Hwy.

Dallas, Tex. 75218

Clary Datacomp Systems, Inc.

404 Junipero Serra Dr.
San Gabriel, Calif. 91776

Codex Corp.
150 Coolidge Ave.
Watertown, Mass. 02172

Cognitronics Corp.
333 N. Bedford Rd.
Mount Kisco, N.Y. 10549

Collins Radio Co.
19700 Jamboree Rd.
Newport Beach, Calif. 92663

Colorado Instruments, Inc.
1 Park St.
Broomfield, Colo. 80020

Comcet, Inc.
1950 W. County Rd., B-2
St. Paul, Minn. 55113

Com Data Corp.
7544 W. Oakton St.
Nilest 111. 60648

Communications Logic, Inc.
6400 Westpark
Houston, Tex. 77027

7415 Washington Ave,
Edina, Minn. 55435

Compat Corp.
52 Bethpage Rd.
Hicksville, N.Y. 11801

Compucord, Inc.
225 Crescent St.
Waltham, Mass. 02154

Computek, Inc.
143 Albany St.
Cambridge, Mass. 02139

Computer Communications,
Inc.

701 W. Manchester Blvd.

Inglewood, Calif. 90301

Computer Consoles, Inc.
317 Main St.
East Rochester, N.Y. 14445

Computer Control Systems,
Inc.

6116 N, Central Expwy.

Dallas, Tex. 75206

Computer Displays, Inc.
223 Crescent St.
Waltham, Mass. 02154

Computer-Optics, Inc.
295 Madison Ave,
New York, N.Y. 10017

Computer Systems & Software,
Inc.

722 Vassar St.

Orlando, Fla. 32804

Computer Terminal Corp.
P.O. Box 6967
San Antonio, Tex. 78209

Computer Terminals, Inc.
4815 W. 77th St.
Minneapolis, Minn. 55435

Computer Transceiver Systems,
Inc.
123 Pleasant Ave.

Upper Saddle River, N.J. 07458
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Computone Systems, Inc.
Squires-Sanders Div.
Martinsville Rd.

Liberty Corner, N.J. 07938

Connecticut Technical Corp.
3000 Main St.
Hartford, Conn. 06120

Conrac Corp.
600 N, Rimsdale Ave.
Covina, Calif., 91722

Control Data Cofp.
8100 34th Ave. S.
Minneapolis, Minn. 55440

Courier Terminal Systems, Inc.

2202 E. University Dr.
Phoenix, Ariz. 85034

Customized Data Systems, Inc.
P.O. Box 3146
Corpus Christi, Tex. 78404

Datamark, Inc.
Cintiaque Rd.
Westbury, L.I., N.Y. 11590

Datamax Corp.
3941 Research Dr.
Ann Arbor, Mich, 48104

Datanetics Corp.

2828 Spreckels Lne.
Redondo Beach, Calif. 90278
Dataterm, Inc.

1611 Manning Blvd,
Levittown, Pa. 19057

Datatrol, Inc.
Kane Industrial Dr.
Hudson, Mass. 01749

Datel Corp.
One Tysons Corner Ctr.
McLean, Va. 22101

Datron Systems, Inc.

Daedalus Computer Products, Inc. Rte. 100

P.O. Box 248
N. Syracuse, N.Y. 13212

Data 100 Corp.
4444 W, 76th St.
Minneapolis, Minn, 55435

Data Access Systems, Inc.
503 Rte, 10, Mt. 19
Dover, N.J. 07801

Data Communications Systems,
Inc.

4230 Central Ave., N.E,

Minneapolis, Minn, 55421

Data Computer Systems
1612 S. Lyon St.
Santa Ana, Calif. 92705

Data Disc. Inc.
1275 California Ave.
Palo Alto, Calif. 94304

Data Products Corp.
6219 Desoto Ave.
Woodland Hills, Calif. 91364
Data Systems Design, Inc.
1122 University Ave.
Berkeley, Calif. 94704

Mountain Lakes, N.J. 07046

Delta Data Systems Corp.
Woodhaven Industrial Pk,
Cornwells Heights, Pa. 19020

Design Elements, Inc.
1356 Norton Ave.
Columbus, Oh. 43212

A.B. Dick Co.
5700 W. Touhy Ave.
Chicago, Ill. 60648

Dictaphone Corp.
219 East 44th St.
New York, N.Y. 10017

Digital Equipment Corp.
146 Main St.
Maynard, Mass. 01754
Digital Scientific Corp.
11661 Sorrento Valley Rd.
San Diego, Calif. 92121

Digital Techniques Corp.
4248 Delemere Ct.
Royal Oak, Mich, 48073

Digitronics Corp.
1 Albertson Ave.
Albertson L.I., N.Y. 11507
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Direct Access Computing Corp.
24175 Northwestern Hwy.
Southfield, Mich. 48075

Dura Corp.
2600 E1l Camino Real
Palo Alto, Calif. 94306

Dynatronics Corp.
P.O. Box 2566
Orlando, Fla. 32802
Dynelec Systems Corp.
139 Harristown Rd.
Gler Rock, N.J. 07452

Electronic Engineering Co.
of Calif.

1601 E, Chestnut Ave,

Santa Ana, Calif. 92702

Electronic Information Systems,
Inc.
2400 Industrial Lne.

Broomfield, Colo. 80020

Electronic Transmission Systems,

Inc.
535 Madison Ave.
New York, N.Y. 10022

Electronic Voice, Inc.
2059 East 223rd St.
Long Beach, Calif. 90810

Ferranti Electric, Inc.
East Bethpage Rd.
Plainview, N.Y. 11803

Ford Industries, Inc.

P.O. Box 06459

5001 S.E. Johnson Creek Blvd.
Portland, Or. 97206

Foto-Mem, Inc.
6 Strathmore Rd.
Natick, Mass. 01760

Friden Division
Singer Company
339 East Ave.
Rochester, N.Y. 14604
GDI, Inc.

P.O. Drawer 70
Melbourne, Fla. 32901
General Design, Inc.
9900 Lakewood Blvd.
Downey, Calif. 90240
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General Electric Co.
Information Systems Div.
P.O. Box 12313

4000 N.W. 39th St.
Oklahoma City, Okla, 73112

Graphic Sciences, Inc.

Corporate Dr,— Commerce Pk,

Danbury, Conn. 06810

Graphic Transmission Systems,

Inc.
9 Great Meadow Lne.
E. Hanover, N.J. 07936

Gulton Industries, Inc.
13041 Cerise Ave.
Hawthorne, Calif. 90250

Hendrix Electronics, Inc.
Grenier Industrial Vil.
Londonderry, N.H. 03053

Hewlett-Packard
1501 Page Mill Rd.
Palo Alto, Calif. 94303

Honeywell

EDP Div.

60 Walnut St.
Wellesley Hills, Mass. 02181
Hybrid Systems, Inc.

4301 Dacoma Rd.

Houston, Tex. 77018

IBM Corp.

Data Processing Div.

112 East Post Rd.

White Plains, N.Y. 10602

ITT Corp.
187 East Union Ave,
E. Rutherford, N.J. 07073

Info-Max
470 San Antonio Rd.
Palo Alto, Calif, 94306

Infotec, Inc.
70 Newtown Rd.
Plainview, N.Y. 11803

Infoton, Inc.
Second Ave,
Burlington, Mass., 01803
Interdata, Inc.

2 Crescent Pl,
Oceanport, N.J. 07757
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Interface Mechanisms, Inc.

5503 232nd St., S.W.

Mountlake Terrace, Wash.
98043

International Communications
Corp.

7620 N.W. 36th Ave.

Miami, Fla. 33147

Intranet Computing Corp.
9841 Airport Blvd.
Los Angeles, Calif. 90045
K.S.W. Controls, Inc.

340 Post Road

Fairfield, Conn. 06430

Kleinschmidt Div.
SCM Corp.
Deerfield, Ill. 60015
Lenkurt Electric Co., Inc.
1105 County Rd.

San Carlos, Calif. 94070

Litton Industries, Inc.
1770 Walt Whitman Rd.
Melville, N.Y. 11746

Livermore Data Systems, Inc.

P.O. Box 945
2050 Research Dr.
Livermore, Calif. 94550

Logicon, Inc.

P.O. Box 471

255 W, Fifth St.

San Pedro, Cailf. 90733

Logitron, Inc.
197 Albany St.

Cambridge, Mass. 02139

Lynch Communications Systems

695 Bryant St.
San Francisco, Calif. 94107

Magnavox Systems, Inc.
270 Park Ave.
New York, N.Y. 10017

Maxson Electronics Corp.
Sunrise Hwy.

Great River, L.I., N.Y. 11739

Metrolab, Inc.
10457 Roselle St.

San Diego, Calif. 92121

Metroprocessing Corp.
64 Prospect St.
White Plains, N.Y. 10606

Micro Systems, Inc.
644 E. Young St.
Santa Ana, Calif. 92705
Miller-Ellis Computer Systems
1070 East Meadow Cir.

Palo Alto, Calif. 94303

Mite Corp.
446 Blake St.
New Haven, Conn. 06515

Mohawk Data Sciences Corp.
P.O. Box 630
Palisades St.

Herkimer, N.Y. 13350

Muirhead Instruments, Inc.
1101 Bristol Rd.
Mountainside, N.J. 07092

Multitech, Inc.
583 Monterey Pass Rd.
Monterey Park, Calif. 91754

NCR Co.
Main and K St.
Dayton, Oh. 45409

Northern Radio Co.
143-149 W. 22nd St.
New York, N.Y. 10011

Novar Corp.

2370 Charleston Rd.
Mountain View, Calif, 94040
Novation, Inc.
18664 Topham St.
Tarzana, Calif. 91356
Olivetti Underwood Corp.
1 Park Ave.

New York, N.Y. 10016

Omnitec Corp.
903 N. 2nd St.
Phoenix, Ariz. 85004
Oneida Electronics, Inc.
P.O. Box 46

Yorkville, N.Y. 13495
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Penril Data Communications, Inc.

960 Thompson Ave.
Rockville, Md. 20852

Peripheral Data Machines, Inc,
1546 E. Chestnut St.
Santa Ana, Calif. 92701

Philco-Ford Corp.
1002 Gemini Ave.
Houston, Tex. 77058

Plessey Electronic Corp.
170 Finn Ct.
Farmingdale, L.I., N.Y. 11735
Qantel Corp.

3474 Investment Blvd.

Hayward, Calif. 94545

Quindar Electronics, Inc.
60 Fadem Rd.
Springfield, N.J. 07081

RCA
Information Systems Div.
Camden, N.J. 08101

RFL Industries, Inc.
Communications Div,
Boonton, N.J. 67005

Raytheon Co.
1415 Boston-Providence Tpke.
Norwood, Mass. 02062

Redcor Corp.

P.O. Box 1031

7800 Deering Ave.

Canoga Park, Calif. 91304

Remcom Systems, Inc.
2705 National Dr.
Garland, Tex. 75040

Rixon-Electronics, Inc.
2120 Industrial Pkwy.
Silver Spring, Md. 20904

Sanders Associates, Inc.
Daniel Webster Hwy., S.
Nashua, N.H. 03060

Sangamo Electric Co.
P.O. Box 359
Springfield, Ill. 62705

Scientific Control Corp.
14008 Distribution Way
Dallas, Tex. 75234

Shintron Co., Inc.
144 Rogers St. .
Cambridge, Mass. 02142

Singer Tele-Signal Corp.
250 Crossways Park Dr,
Woodbury, L.I., N.Y. 11797

Sonex, Inc.
20 E. Herman St.
Philadelphia, Pa. 19144

Spiras Systems, Inc.
332 Second Ave.
Waltham, Mass. 02154
Stelma, Inc.

17 Amelia P1.
Stamford, Conn. 06902
Stewart-Warner Corp.
1300 N. Kostner Ave.
Chicago, Ill. 60651

Stromberg Carlson Corp.
100 Carlson Rd.
Rochester, N.Y. 14603

Stromberg DatagraphiX, Inc.
P.O. Box 2449
San Diego, Calif. 92112
Sugarman Laboratories
295 Northern Blvd.
Great Neck, N.Y. 11020

Sycor, Inc.
100 Phoenix Dr.
Ann Arbor, Mich. 48104

Syner-Data Inc.
133 Brimbal Ave.
Rte. 128
Beverley, Mass. 01915
TEC, Inc.

6700 S. Washington Ave.
Eden Prairie, Minn. 55343

Tally Corp.
8301 S. 180th St.
Kent, Wash. 98031

Technical Communications Corp.
442 Marrett Rd.
Lexington, Mass. 02173
Technitrend, Inc.

7300 N. Crescent Blvd.
Pennsauken, N.J. 08110
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Tel-Tech Corp.
9170 Brookville Rd.
Silver Spring, Md. 20910

Telautograph Corp.
8700 Bellanca Ave.
Los Angeles, Calif. 90045

Tele-Dynamics Corp.
525 Virginia Dr.
Fort Washington Park, Pa. 19034

Telematics, Inc.
1431 Broadway
New York, N.Y. 10018

Teletype Corp.
555 Touhy Ave.
Skokie, Ill. 60676

Tempo Computers, Inc.
1550 S. State College Blvd.
Anaheim, Calif., 92806

Terminal Communications, Inc.
P.O. Box 9363
Raleigh, N.C. 27603

Terminal/Computer Systems,
Inc.

581 West Putnam Ave.

Greenwich, Conn. 06830

Texas Instruments
P.O. Box 66027
Houston, Tex. 77006
Time-Sharing Terminals, Inc.
2351 Shady Grove Rd.
Rockville, Md. 20850

Tracor Computing Corp.
1705 Guadalupe St.
Austin, Tex. 78701

Transcom, Inc.
12 Tobey Rd.
Bloomfield, Conn, 06002

Tuck Electronics
235 Market Ave.
New Cumberland, Pa. 17070

Tymshare, Inc.
464 Hudson Ter.
Englewood Cliffs, N.J. 07632

Typagraph Corp.
7525 Convoy Ct.

San Diego, Calif. 92111
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Ultronic Systems Corp.

Mount Laurel Industrial Pk.

Moorestown, N.J. 08057

Univac

Data Processing Div.
Sperry Rand Corp.

P.0O. Box 8100
Philadelphia, Pa. 19101

Universal Data Acquisition Co.,

Inc.
P.O. Box 36166
3928 Hartsdale Dr.
Houston, Tex. 77036

University Computing Co.
Computer Industries, Inc.
2659 Nova Dr.

Dallas, Tex. 75229

Vadic Corp.
918 Industrial Ave.
Palo Alto, Calif. 94303
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Vanguard Data Systems
P.O. Box 1820

1642 Kaiser St.

Irvine, Calif. 92664

Varian Data Machines
2722 Michelson Dr.
Irvine, Calif. 92664

Vernitron Corp.
176 Central Ave.
Farmingdale, N.Y. 11735

Viatron Computer Systems
Corp.

Rte. 62

Bedford, Mass. 01730

Victor Comptometer Corp.
3900 N. Rockwell St.
Chicago, I11. 60618

Video Systems Corp.
7300 N. Crescent Blvd.
Pennsauken, N.J. 08110

Vogue Instrument Corp.
Shepard Div.

480 Morris Ave.
Summit, N.J. 07901

Wescal Industries, Inc.
Division of CCI

2550 E. Imperial Hwy.
El Segundo, Calif. 90245

Western Telematic, Inc.
5507 Peck Rd.
Arcadia, Calif. 91006

Western Union
82 McKee Dr.
Mahwah, N.J. 07430

Wyle Computer Products
128 Maryland St.
El Segundo, Calif. 90245

Xerox Corp.
Midtown Tower
Rochester, N.Y. 14604

Xerox Data Systems
701 S. Aviation Blvd.
El Segundo, Calif. 90245
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SYSTEM DESIGN: BASIC CONCEPTS

INTRODUCTION

Electrical data communications systems have been in existence for more than 120 years,
since Samuel Morse invented the telegraph in 1844. Torn-tape telegraph systems, which
transmit data at the rate of around 10 characters per second, have been used for many years
and are still appropriate for certain applications. This type of data communications system,
however, fails to meet many of the requirements of modern industry. The effectiveness of
data communications systems in meeting industry requirements has been greatly enhanced
during the last few years by the development of reliable medium- and high-speed terminal
equipment and communications processing equipment, in conjunction with the availability of
reasonably priced standard communications facilities and flexible common-carrier services.

A data communications system can be considered to consist of a group of functional units
whose primary purpose is to transfer digital data between two or more terminals in a reliable
manner. Each unit has a specific set of functions to perform; the exact functions and the se-
quence and manner in which they are enacted are determined by the overall system require-
ments. Because system requirements vary from business to business and from application
to application, the data communications systems in use today vary widely in their functions,
their structures, and their degree of complexity. Some systems transfer messages between
remote terminals via one or more switching centers where communications processors are
located; other systems transmit inquiries from numerous remote terminals to a central data
processing facility, which generates responses and routes them back to the inquiring termi-
nals. The design of systems such as these demands a thorough knowledge of both data com-
munications and data processing technology.

FACTORS TO BE EVALUATED

In order to determine the most suitable structure for a specific data communications system,
a number of basic factors must be evaluated. These can generally be described as the in-
formation flow requirements, and they include the following:

® The number of data sources and points of distribution and their locations.

® The volumes of information (in terms of number of messages and lengths of
messages) that must flow among these locations.

® The intervals at which messages will be transmitted. Are these intervals fixed or
random? What are the peak rates, and at what times of day will they occur ?

® The form of the data to be transmitted.
® The form in which the data must be when received.

® How soon the information must arrive at its destination to be useful. How much
delay is permissible, and what are the penalties for delay?

® The reliability requirements. What degree of accuracy must be maintained in the
transmitted data? What is the penalty for system failure ?

The installation of a data communications system should always be preceded by a thorough
study and reevaluation of the patterns of information flow throughout the organization.

Money spent in simply mechanizing the existing procedures for collecting, transmitting, and
disseminating information is likely to be largely wasted. The real purpose and need for every
type of information that is currently being transmitted should be questioned. It is likely that
most executives are regularly receiving some information that is of little or no value to

them, while failing to receive other information that could aid significantly in decision-
making and cost control and that could easily be provided if the need were recognized. In
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some cases, the improved flow of information resulting from such a thorough study of infor-
mation needs will provide far greater benefits than the data communications equipment itself
and may even preclude or postpone the need for mechanization of the information system.

Usually, by the time the need for data communications develops, a company has established
extensive voice communication facilities, in addition to those offered by the public telephone
system. The locations served by these existing facilities frequently include the locations to
be served by the proposed data communications network. A serious study of the implementa-
tion of a data communications system must include an analysis of the company's present com-
munications facilities and the ways in which they can be employed. For example, leased lines
may currently carry little or no traffic at night; these lines could be used for the transfer of
data during the slack hours at no increase in the present cost of communications facilities
other than for switching, termination, and terminal devices. Use of present facilities re-
quires close coordination between the company personnel responsible for general communica-
tions and the personnel responsible for data communications. The local common-carrier com-
munications consultants should be contacted for help in determining the ways in which existing
facilities can best be used or modified for data communications.

The design of a data communications system requires a careful analysis of each of the fore-
going factors. It also demands satisfactory solutions to a wide variety of potential problems,
many of which are interrelated in complex ways. These problem areas include the following:

® Estimating the volumes of data to be transmitted, now and in the future, and the
associated traffic statistics

® Providing for traffic overloads

® Distributing the storage and computer capabilities to best fulfill the system require-
ments and balancing these capabilities with the capacities and speeds of the trans-
mission facilities to minimize the overall cost

® Optimizing the system configuration in terms of fulfilling reliability and backup re-
quirements and maintaining continuous, efficient operation

® Selecting adequate yet economical error detection and correction techniques

® Establishing the programming requirements for any communications processors
and specifying the necessary storage and processing capabilities

® Formulating a training program for operating and maintenance personnel and an
indoctrination program to help all employees understand the purpose of the system
and its effects upon their jobs

A design problem of a slightly different character, but one that deserves considerable empha-
sis, is the development of a system that is open-ended, i.e., one that is capable of expan-
sion to handle new plants or offices, higher volumes of traffic, new applications, and other
difficult-to-foresee developments associated with the growth of the business. The design and
implementation of a data communication system is a major investment; proper planning at de-
sign time to provide for future growth will safeguard this investment.

These design problems cannot be treated separately; they are interrelated through the various
system parameters, so that a decision that solves one problem may lead to a variety of others.
Tradeoffs become necessary between equipment, programming systems, communications fa-
cilities, and the operating requirements. In the remainder of this system design section,
considerable attention is devoted to the nature and implications of these tradeoffs.

AUERBACH Data Communications Reports
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.3 SYSTEM COMPONENTS

Figure 1 illustrates the data flow between two terminals in a typical data communications
system. An input device at the transmitting terminal wishes to communicate with an output
device at the receiving terminal. The input device may be a keyboard, paper tape reader,
card reader, magnetic tape unit, or computer. The output device may be a tape punch, card
punch, printer, magnetic tape unit, display device, or computer. Other units included in the
typical system shown in Figure 1 are the communications facility, input/output control units,
error control units, synchronization units, and modulator-demodulators. In most cases,
several of these functional units are housed in one cabinet and marketed as a single com-
munications terminal device. Each of these functional units is briefly discussed in the follow-
ing paragraphs and described in greater detail in subsequent sections of AUERBACH Data
Communications Reports.

TRANSMITTING TERMINAL RECEIVING TERMINAL
Data
Data E Output
Input Error rror P
From —¥ antrol — Control [ Modulator |————=——= Demodulator \— . .01 — Control [— gﬁtput
ggxitce Device
4 Lo ¥ 7 Y
| Communications |
| Facility |
L |
‘ .
Synchroni- L ____ | Synchroni-
zation zation

Figure 1. Data Flow in a Typical Data Communications System

.31 Communications Facilities

A communications facility, in the broadest sense, is a means by which data can be transmitted
between two or more points. Some of the common types of communications facilities are
telephone and telegraph cables, high-frequency radio, and line-of-sight microwave. Although
there are many types of communications facilities, the types most commonly used for data
transmission at present, because of their wide availability and economy, are the standard
public telephone and telegraph line facilities. Telephone line facilities, though designed
specifically for voice communications, can be employed for transferring digital data at higher
rates than are possible with telegraph facilities.

Communications facilities, in conjunction with the appropriate terminal and/or processing
equipment, can be employed for operation in one or more of the following basic modes:

® Simplex - communications in one direction only
® Half-duplex — communications in both directions, but in only one direction at a time

® Full-duplex — communications in both directions simultaneously

For more detailed discussions of the available communications facilities, please see Page
2100:01 of this report section and the entire Common-Carrier Communications Facilities
section, beginning on Page 3000:01.

.32 Input/Output Control Units

The input control unit at the transmitting terminal, when present, controls and accepts data
from the input device at a rate that is usually dictated by the input device's speed. The con-
trol unit stores the data temporarily and transmits it at a rate compatible with that of the
communications facility. At the receiving terminal, the output control unit, when present,
accepts the received data, stores it temporarily, and supplies it to the output devices at the
appropriate rate. In real-time data communications systems, the type and capacity of the
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buffer storage within the input and output control units is one of the main concerns because it
determines the frequency at which servicing by the processor will be required. Various
types of buffers are available, such as magnetic core memories, magnetic drums, transis-
torized shift registers, and delay lines.

It should be noted that not all data communications terminals employ buffered input/output
control units. When no buffers are used, the input, data transmission, and output functions
must proceed simultaneously and at the same speed.

In data communications systems that are more complex than the basic point-to-point hookup
shown in Figure 1, the input/output control units at the processing or switching centers are
likely to be multiline controllers, or even stored-program communications processors,
which are capable of buffering and controlling simultaneous input/output transmissions on
many different lines.

Error Control Units

In transferring data over a communications link, errors can be expected to occur as a result
of: (1) noise and other disturbances introduced into the link, (2) the inherent characteristics
of the link, and (3) the environmental characteristics of the link. Error control techniques
can be used in data communications systems to detect and/or correct certain types of er-
rors. Techniques that merely detect and indicate errors are generally less complex and
expensive than techniques that detect errors and then correct them. In most error control
schemes, the digital data at the transmitting terminal is encoded to conform to some set
pattern. At the receiver, the data is decoded and checked to see whether the received data
pattern conforms to the prescribed rules. For a detailed discussion of the subject of Error
Control, see Page 2200:01.

Synchronization Units

Because the transmitted data signals are time-dependent (i.e., the bits are transmitted at
precise time intervals), synchronization between the transmitting and receiving stations must
be ensured. Special equipment must be provided to accomplish the synchronization. Its

type and cost depend on the method used to establish synchronization. Two commonly em-
ployed techniques are referred to as ''start/stop synchronization' and ""'synchronous trans-
mission. "

In the start/stop technique, additional signals are transmitted with each unit of data (typically,
with each character) to identify the beginning and the end of the group of data bits. The data
bits within each data unit are transmitted in a strict time sequence, but consecutive data bits
are transmitted asynchronously; i.e., there is no definite time relationship between the
transmission of successive characters. Upon recognition of a start signal, internal circuitry
or other means at the receiving station is actuated to time the arrival of the data signals
constituting the transmitted data unit. The advantages of this method are that it allows data
transmission from sources with highly irregular data input rates (such as a manual keyboard)
and that the probability of cumulative errors in synchronization is minimized. However, the
extra start and stop bits that need to be transmitted along with the data bits increase the re-
quired line capacity.

In the synchronous transmission technique, which is sometimes referred to as "bit stream
synchronization, " a specific character is transmitted to the receiving terminal. The bit con-
figuration of this character is used to adjust the synchronizing circuitry to conform with the
transmitted bit rate. Usually the synchronizing character must be transmitted several times
to enable the transmitting and receiving stations to establish synchronization. During the
transmission of data signals, the receiving terminal is kept in step with the transmitter by a
high-precision oscillating circuit or other means. Often the synchronizing character is trans-
mitted during idle periods to maintain synchronization and minimize the delay involved in
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initiating a transmission. The advantage of this type of synchronization is that it permits
higher data transmission rates than the start/stop method; the disadvantage is that it requires
highly precise and relatively expensive circuitry to maintain synchronization throughout the
transmission of long messages.

.35 Modulation-Demodulation Units

In the early days of digital data communications, telegraphy was the sole transmission tech-
nique employed. In this technique, voltage levels are used to represent the different data
signals or bits. For example, a positive voltage may represent a '"1" bit or "mark' condi-
tion and a zero or negative voltage may represent a 0" bit or '"'space' condition. The com-
munications lines using this type of transmission are referred to as '"telegraph-grade'" lines.
This type of transmission is still in widespread use for teleprinter communications at speeds
up to 75 bits per second. The disadvantages of the telegraph transmission technique are that
only one conversation or data path is conveniently available and that a large bandwidth is
required relative to the transmission rate.

A newer technique, which is called the "carrier' technique throughout these reports, was de-
veloped to take advantage of the communications facilities that were being developed with
larger bandwidths than those of telegraph-grade lines. In the carrier technique, constant-
level (DC) pulses, such as those used with telegraph-grade lines, are not transmitted; instead,
the data signal varies regularly with time, establishing a transmission frequency. The sig-
nificance of the carrier technique is: (1) that a higher transmission rate can be more safely
accommodated than with the telegraphy method, and (2) that equipment can be designed to isolate
different frequencies, which allows multiple independent data paths to be in existence on the
same line at the same time. The common carriers are making extensive use of the latter
feature to pack many voice channels and/or data channels into a single broadband communi-
cations facility.

Many techniques are used to modify or alter the basic frequency signal to provide the capabili-
ty for sending digital data. Some of the more common methods include:

® On/Off: The signal is keyed on and off much in the same manner as in telegraphy.

® TFrequency Shift Keying: Signals of two different frequencies are transmitted to
indicate the ''0" and '"1" bits.

o Amplitude Modulation: The amplitude (or strength) of the signal is varied to indi-
cate the different levels.

® TFrequency Modulation: The frequency of the signal is varied to indicate the dif-
ferent levels.

® Phase Modulation: The phase, or time relationship between the parts of a signal,
is varied to indicate the various levels.

One characteristic of all the methods mentioned is that to transmit a composite signal with
sufficient accuracy to enable the signal to be correctly interpreted at the receiving terminal,
a bandwidth, rather than a single frequency, is required. When transmitting multiple inde-
pendent signals over the same line, the assignment of a specific bandwidth for each signal is
required to prevent one signal from interfering with another.

There is a definite relationship between the allocated bandwidth and the maximum data trans-
mission rate that can be reliably handled. Current theory indicates that a transmission rate
in bits per second of twice the bandwidth in cycles per second is possible. Thus, a voiceband
line with a bandwidth of 3000 cycles per second could theoretically accommodate a transmis-
sion rate of 6000 bits per second, although the actual rates employed in most current applica-
tions of voiceband lines are much lower.
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The importance of the foregoing information on the carrier technique to a user of data com-
munications equipment is that:

o All standard communications facilities for transmitting data at rates above 75 bits
per second (as well as certain lower-speed facilities) employ some variation of
the carrier technique.

e Additional equipment is required to convert the constant-level (DC) pulses genera-
ted by most data communications terminal and processing equipment into signals
suitable for transmission.

The additional equipment mentioned previously is a modulation-demodulation unit, frequently
referred to as a modem or data set. Data sets are available from the common carriers for
use with a wide range of standard communications facilities; see the Common~Carrier Data
Sets Comparison Chart, Page 4600:01. In addition, several companies (such as Collins

Radio Co. and Lenkurt Electric Co.) manufacture data sets for use on private communications
facilities or, in some cases, leased common-carrier facilities. The data sets manufactured
by these companies can provide significantly higher data rates than those furnished by a com-
mon carrier for use on the same type of communications line, but they are likely to be more
expensive than the common-carrier data sets and may require special conditioning of the
lines.

APPLICATIONS

The specific applications for which data communications systems are currently being em-
ployed are widely variable in their functions, their scope, and their equipment and program-
ming requirements. New applications are being developed every day, and it would clearly be
impossible to describe, or even list, all of the specific applications in which data communica~
tions equipment is being used. A more rational approach is to divide the total spectrum of
data communications applications into a few fundamental application classes, each of which
performs a certain general function and involves a certain type of data flow pattern. Most
specific applications will then be found to fall neatly into one application class or to combine
the functions of two or more classes.

Although either coarser or finer breakdowns could be justified, it seems reasonable to con-
sider six fundamental application classes:

® Data collection

® Data distribution

® TInquiry processing

® Computer load balancing
® Computer time sharing
® Message switching

The function and data flow pattern of each of these basic applications of data communications
equipment and techniques are described in the paragraphs that follow.

Data Collection
The function of this class of applications is the collection and transmission to a central pro-

cessing point of information concerning the operations of geographically separated manufac-
turing plants, warehouses, branch and regional sales offices, and other outlying facilities.

AUERBACH Data Communications Reports



AUERBACH 2000:07

DATA
A COMMUNICATIONS

AUERBACH T ORTS BASIC CONCEPTS
®

The basic data flow pattern is unidirectional, from multiple remote (and/or local) terminals
to the central processing facility. This type of system can: (1) provide the complete, timely
information about a firm's overall operations that is required for accurate cost control and
informed management decisions, and (2) reduce the number of times and places at which data
must be manually handled and transcribed, thereby cutting clerical costs and error rates.

.42 Data Distribution

In this class of applications, the principal function is the distribution of data generated and/or
processed at a central facility to one or more outlying locations. Again the basic data flow
pattern is unidirectional, from the central facility to the remote (and/or local) terminals.
This function, of course, is the complement of the data collection function described in Para-
graph .41, and many data communications systems combine the collection and distribution
functions. To appreciate the potential value of a data distribution system, it is necessary to
realize that data has no real value until it has reached the actual point of application in a use-
ful form. Significant financial benefits can frequently be realized through cutting down the
elapsed time and improving the accuracy of the data dissemination process.

.43 Inquiry Processing

To meet the competitive demands of modern business, many firms are finding it desirable
(and in some cases essential) to ''go on-line' by establishing central data files that can be
randomly accessed to provide prompt responses to inquiries from outlying locations. In this
class of applications, the basic data flow pattern is bidirectional; inquiry messages are trans-
mitted from a network of remote terminals to the central processing facility, and appropriate
response messages are generated and transmitted back to the inquiring terminals.

The inquiry processing function is frequently combined with real-time file updating, in which
case the appropriate entries in the central data files are modified each time a transaction
occurs so that the central files always reflect the true current status of the business. Although
inquiry processing and real-time file updating systems promise great potential benefits for
nearly every type of business organization, their advantages in terms of faster response and
centralized control should be carefully weighed against their costs to ensure that the higher
direct cost of a real-time system, as compared with that of a more conventional batch-type
data processing system, is worthwhile. Real-time inquiry systems are especially beneficial
for organizations such as banks, brokerage firms, airlines, and hotels, where prompt ser-
vicing of customer inquiries is of critical importance.

.44 Computer Load Balancing

Organizations that have two or more computers in geographically separated locations may
find it advantageous to connect them by means of communications links. This permits more
effective use of each of the interconnected computers because the slack time in one com-
puter's schedule can be used to help smooth out the peaks in another's. Reliability is

greatly enhanced by the fact that the communications links make it easy for one or more com-
puters to take over another computer's workload when a breakdown occurs. The data flow
pattern in this class of application is bidirectional; input data and results are transmitted be-
tween each pair of interconnected computers, and the volume of data flow depends upon their
relative workloads at any given time.

.45 Computer Time Sharing

Time sharing is the simultaneous operation on a computational facility by more than one per-
son, each situated in a remote location. Two basic types of systems are in use today: con-
versational time sharing and remote batch processing. Both types have the same fundamental
characteristics: multiple consoles, appropriate input/output facilities, and consoles con-
nected to the central computer facility by communications links. Conversational systems
consist of remote terminal devices, which are usually of the keyboard type, employing voice-
band transmission facilities. Short turnaround time is characteristic of these systems and
allows for close man-machine interaction.
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Remote batch processing systems find application where a large program or a large number
of programs are required to be run to completion. They are usually used with higher-speed
terminals, sometimes employing a computer as a terminal.

The basic data flow pattern in a time sharing system is bidirectional and similar to the pattern
for the inquiry processing class of applications; input data and operating instructions are
transmitted from the consoles to the central computer facility, and the results of computations
are transmitted back to the appropriate consoles. The widely discussed ''public utility'' com-
puter concept, in which multiple subscribers would share the facilities of a giant centralized
computer complex on a toll basis, is a logical extension of the computer time sharing class

of applications.

Message Switching

Activities of a modern corporation tend to be spread out over a large number of widely sep-
‘arated locations, and an efficient system for handling communications among all these lo-
cations is vitally necessary. Where communications traffic is high, a computer -controlled
message-switching system is likely to be the best overall choice. In this type of application,
the data flow pattern involves two-way message traffic between a number of terminals and a
central switching center. The sendingterminal transmits each messageto the center, which stores
it temporarily, performs any processing or code conversion functions that may be required,
and then retransmits the message to one or more designated receiving terminals, Large
networks may use two or more switching centers that are interconnected by high-speed com-
munications links.

Many of the principles and considerations involved in the design of a message-switching sys-
tem are equally important in the design of data communications systems for applications in the
previously described classes. A relatively large amount of experience has already been ac-
cumulated in the design and operation of message-switching systems; therefore, a detailed
account of the principles, operations, and inherent advantages of computer-controlled mes-
sage switching systems is included in AUERBACH Data Communications Reports, beginning
on Page 2400:01.
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.1 DATA TRANSMISSION BY ELECTRICAL MEANS

Several basic concepts and definitions should be understood prior to a discussion of data trans-
mission by electrical or electronic means.

The amplitude of an electrical signal refers to the strength of that signal. An electrical signal
or wave-form can be completely defined by using only two parameters, amplitude and time;
i.e., given the relationship (which may be quite complex) between the amplitude of a signal
and time, the signal is completely known and can be faithfully reproduced.

If the form of the signal is repeated periodically, the signal is said to possess a frequency;
i.e., the frequency is the number of times the form is repeated in a specified length of time.
One important fact concerning periodic wave-forms is that if the type, or basic shape, of a
wave-form is known, only a few measurements at specific time intervals will suffice to pre-
cisely identify the wave-form. This fact simplifies the hardware required to interpret trans-
mitted signals.

An important characteristic of a periodic wave-form is phase, or the time relationship of one
part of the wave-form with another. If the basic form of the signal is not changed but is merely
shifted with regard to the preceding part of the signal, a phase shift has occurred. Thus, the
basic characteristics of a periodic wave-form are its amplitude, frequency, and phase.

To facilitate mathematical analysis, a complex wave-form can be regarded as the sum of
several simpler wave-forms, each having its own characteristic amplitude, frequency, and
phase. In addition, phase or time relationships exist between the various component wave-
forms. For a given wave-form there is a minimum frequency component and a maximum
frequency component required to define the signal. The range of frequencies between these
two limits defines the bandwidth necessary for transmission of the original signal.

At a given instant in time, it is convenient to think of a transmitted signal as having fixed
characteristics; i. e., a particular frequency, amplitude, and phase. When these character-
istics remain constant for a period of time, they can be called "states." The length of time
that a signal must remain in a particular state before it can be identified is a function of the
technique used to interpret the signal. For example, a high-frequency state must exist for
only a short time before enough information can be determined in order to identify that fre-
quency; the rate and technique of sampling, however, may require a considerably longer time
before the identification can be made.

Digital data communications devices generate or receive signals via communications lines for
the purpose of transmitting data that has been digitally encoded. The pulses generated are
typically DC pulses with constant voltage levels (amplitude). These discrete signals can be
transmitted over an essentially continuous medium (the transmission line) by transmitting a
signal in which a particular state (amplitude, frequency, or phase) is associated with each
pulse. That is to say, the pulse representing a '"'1" bit could be represented by a signal having
one frequency, and the ''0'" bit pulse by a signal having a second frequency. The signal re-
presenting the complete transmission will have many changes of state to represent the many
bits that are being transmitted. The signal changes characteristics whenever it changes from
one state to the next, so samples of the signal must be taken within each '"bit time." Some
means of synchronization must be established between the transmitting terminal and the re-
ceiving terminal to ensure that the sampling process will be performed accurately. A dis-
cussion of various synchronization techniques can be found in Paragraph 2000. 34.

The transmitted signal can never perfectly represent the desired input pulses because of:

(1) the finite time period required to change states, and (2) various distortions due to inherent
characteristics of the transmission medium or to external causes. A discussion of the causes
of distortion in transmission media is presented in Paragraph 2200.2. The distortions intro-
duce components having characteristics that differ from the basic components representing the
ideal signal. When interpreting the state of a signal, these components alter the value that
will be obtained.
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Thus, the condition representing a particular data bit actually consists of a range of state
values. States representing the different bit values must be separated widely enough so that
there is no overlapping of the ranges, which could result in ambiguity and, hence, errors.

The total bandwidth is the sum of the bandwidths corresponding to each state that the signal
must assume and includes the spreading effect due to distortion. It is not feasible, in general,
to provide a bandwidth sufficient for accommodating all of the types of distortion that might
develop, so there is a high probability that errors will occur at some time. A detailed dis-
cussion of error control is presented in Report 2300.

The foregoing discussion is equally applicable whether the transmission medium is a pair of
wires or a high-frequency radio signal. When transmitting via radio, the transmission me-
dium itself is a periodic wave-form; the modulated data signal is not transmitted as such but
is used to modify the basic characteristics of the "carrier wave.'" The concept of bandwidth
applies here in determining the spacing of the frequencies of the carrier waves required to
eliminate or reduce interference between independent signals. Similar techniques can be used
to miltiplex several independent data signals over the same pair of wires; the receiving equip-
ment separates the signals on the basis of the carrier frequencies and relative bandwidths.

SELECTION OF COMMUNICATIONS FACILITIES

Once the information flow requirements for a data communications system (see Paragraph
2000. 2) have been determined, the parallel, interrelated problems of line and equipment
selection can be attacked. (Factors to be considered in equipment selection are discussed in
Report 2300.)

The types of communications facilities that are currently available can be logically divided
into three classes:

e Narrowband Facilities: provide capabilities for data communications at up to 300
bits per second.

o Voiceband Facilities: make use of communications channels having bandwidths of
about 3000 to 4000 cycles per second. The public telephone network uses channels
with a bandwidth of about 3000 cycles per second. Leased lines usually have band-
widths of about 4000 cycles per second. Equipment is currently available from the
common carriers for data transmission at up to 2400 bits per second over the leased
facilities.

e Broadband Facilities: provide data communications at rates higher than voiceband
facilities. Current facilities can provide transmission rates up to several million
bits per second.

The facilities offered by the common carriers within these three classes are discussed in
detail in the section on Common-Carrier Communications Facilities; see Reports 3000 through
3300. Throughout the communications industry, all types of communications facilities are
commonly referred to as '"lines," even though they may actually consist of coaxial cables or
microwave or high-frequency radio links.

The primary consideration in selecting the types and numbers of lines to be used in a specific
application is the provision of adequate service at minimum total cost. In determining the
relative costs of various facilities, the analyst should consider all pertinent charges, including
channel terminals, local channels, data sets, conditioning charges, and so forth, in addition
to the basic mileage charges or message rates.

Effective Transmission Speed

Determination of the most economical communications facilities depends to a large extent on
the system requirements and on the characteristics of the terminal equipment to be used. The
effective rate, or long-term average rate, at which data can be transferred over a communica-
tions link will usually be significantly lower than the peak rate of the transmitting and receiving
terminals. The peak rate determines the needed capacity of the transmission line; the effective
rate determines the throughput, or the rate at which information can be accurately delivered
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when averaged over a long period of time. The selected terminal equipment and communica-
tions facilities, in combination, must be fast enough to ensure that the system throughput
requirements can be met.

Factors involving the communications line that can influence the effective rate include the
occurrence of errors and the turnaround time. The error detection and correction technique
selected may require the transmission of redundant information with each data character or
each message, or it may require the retransmission of parts or the whole of a message when
errors are detected. Both of these techniques essentially require the transmission of the same
information more than once. At a given transmission rate, this redundancy reduces the effec-
tive amount of information that can be transferred; its purpose, of course, is to increase the
accuracy of the data transmission process.

To reduce the effect that errors have on the effective rate of transmission, the data can be
transmitted in shorter blocks, which reduces the number of errors likely to occur during the
transmission of a single block; this in turn lowers the requirements for error detection and
correction. But the performance of the terminal equipment is usually affected by the size of
the transmitted data block; in general, the shorter the data block, the slower the effective trans-
mission rate of the terminal, due to turnaround time, equipment start/stop time, etc. These
factors must be balanced to arrive at the most economical solution for a given communications
line.

A second technique for reducing the effects of transmission errors is to use the transmission
line at only partial capacity. This usually serves to reduce the number of errors that occur.
The increase in transmission efficiency due to lessening the requirements for redundant trans-
mission may well be negated by the reduction in peak transmission speed, so a careful analy-
sis must be made to determine the advisability of reducing the data transmission rate on a
given line.

Some terminal equipment requires an answerback transmission from the remote terminal prior
to initiating the next transmission. This return message is usually required as a signal that
the data block just transmitted was in error or was without error; the terminal ean then either
retransmit the current data block or transmit the next one. When transmitting in a half-duplex
mode, the time required to condition the communications link and the terminal for the changes
of direction of transmission (i.e., the turnaround time) can take as long as one-half a second
per change, At a transmission rate of 300 characters per second, this would have the same
effect as adding 300 characters to each data block transmitted.

Long turnaround times are usually associated with terminal equipment using synchronous
transmission; the extra time is needed to establish synchronization in the reverse direction.
Frequently, such terminals can transmit data only in a half-duplex mode, but can maintain
synchronization in both directions at once through the use of a full-duplex transmission line,

Such usage can materially increase the throughput for short data blocks, and it can thereby
provide the secondary benefit of reducing the effect of transmission errors by permitting more
efficient transmission of short data blocks. Again, these factors are interrelated, and a
careful study must be made to arrive at the most efficient manner for using a particular
communications facility.

.22 Leased Versus Switched Facilities

Another type of analysis that must often be made to arrive at the most economical method for
transmitting data involves the cost tradeoffs between the use of switched facilities that are
charged on a per-call basis and leased facilities that are charged at a flat rate regardless of
the volume of usage.

When trying to determine which of the two types to use, keep in mind that different considera-
tions are involved in obtaining the most efficient use of each type. Two objectives to strive
for in designing and regulating the data flow pattern over message-rate (switched) facilities are:

e To minimize the number of calls;

o To optimize the length of each call with respect to the rate structure; e.g., one-
minute calls over a service with a minimum charge based on three minutes' use
will generally be inefficient.
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The primary consideration for optimizing the use of a leased facility is to keep the line as busy
as possible, thereby reducing the cost per message. Needless to say, loading up a line with
nonpertinent data does not constitute efficient usage under any conditions.

One type of graphical analysis that can be used to study the tradeoffs between a message-rate
facility and a leased facility is presented in Figure 1. The points where the lines representing
the different communication facilities cross are the break-even points. In some cases, the
cost for the switched network may never be lower than for a leased line (e.g., for a large num-
ber of calls per day, each consisting of a relatively small number of characters).

If a cost analysis of the type shown in Figure 1 does not favor either type of service to a great
extent, other factors can be used to make the decision. For example, leased lines can be
specially conditioned to reduce the probability of transmission errors, while the public tele-
phone network offers greater flexibility and guards against catastrophic line failure because
many alternate data paths are available through the various exchanges.

The foregoing type of analysis can just as easily be applied to narrowband service, e.g.,

comparing the use of Bell System TWX Service or Western Union TELEX Service with the
use of leased lines.

BASIS: Fixed number of
calls per month.

Two leased lines

One leased line

/ )

(1

(1

Number of Characters per Call

Notes:

(1) Cost per call remains constant for short calls up to the 3-minute minimum.

(2) At this point the required capacity exceeds the capacity of one leased line.

(3) At this point the required capacity exceeds the capacity of one line; additional lines
to the exchange and data sets are required.

Figure 1. Cost Relationships between Message-rate and Flat-rate Facilities
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When the application calls for communication between only two points, a straighforward
application of the preceding ideas will usually provide the information necessary to determine
the type of communications facility that will be the most economical. Other considerations
that can affect the decision include the availability of the particular service selected in the
areas where data communications may be needed in the future, and the ease with which the
selected service will fit into future networks that may be included in the organization's long-
term plans.

.23 Planning Complex Networks

Added complexities arise when the application involves interconnection of a number of locations.
Often the information flow requirements vary widely between the various pairs of locations,
necessitating the use of different types of communications facilities and terminal equipment

for maximum economy. Careful consideration must be given to the compatibility relationships
among the various types of equipment selected, particularly where data must be extracted and
reentered at several different points in the network. Again, future plans should be considered
to ease the problems of expansion at a later date.

When the number of locations to be connected is large, consideration should be given to es-
tablishing concentrators, or switching centers. A concentrator is a device that combines or
multiplexes multiple messages from a number of lines for simultaneous transmission over

a single high-capacity line to a remote distribution center where the reverse procedure is
performed. Alternatively, all points in a network can be connected to a single switching center.
A switching center eliminates the necessity for interconnecting each pair of locations by means
of individual communications lines, while maintaining the capability for communication between
any two points in the network. Many combinations of these two basic concepts can be devised,
and one of these may prove to be the most economical solution for a specific application.

The complexities involved in selecting the most economical communications facilities for an
application involving a large number of locations necessitate the expenditure of a considerable
amount of technical effort. The local common-carrier communications consultants should be
consulted early in the planning stage for a data communications system that will use common-
carrier facilities. Other possible sources of help in planning a data communications system are
the equipment manufacturers' representatives and private consultants. For best results when
dealing with any type of consultant or manufacturer's representative, the information flow re-
quirements and all known problem areas should be well defined prior to requesting their assis-
tance.

.24 Reliability Considerations

Because the day-to-day operations of a business will usually become heavily dependent upon
the proper functioning of a data communications system once it has been installed, adequate
provisions must be made for reliable operation and for backup in the event of failure. Pro-
visions should be made to ensure that vital information, at least, can be transmitted even in
the event of a catastrophic malfunction, such as complete failure of a major item of equip~
ment or a communications line. I a public switched network is being used, service can
usually be restored simply by redialing the connection; the multiplicity of data paths in the
network provides an abundance of alternate routings. In the case of leased facilities, how-
ever, such alternate routings will not normally be available. If multiple lines are being used
to carry the communications load between a particular pair of locations, loss of one line will
naturally impair communications but will not hopelessly cripple the system's operation.

In any communications link that is implemented by only a single leased line, some thought
should be devoted to the provision of backup facilities. If the transmitted information is so
vital that delay of any of the information for any significant period of time cannot be tolerated,
serious consideration should be given to the provisions of duplicate line facilities. In a less
stringent environment, the public telephone network, TWX, or TELEX service may provide
adequate backup capability by enabling the transmission of urgent information to continue while
the malfunction in the normally used facilities is being located and repaired.
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Errors will occur in every data communications system. This basic truth must be kept in
mind throughout the design of every system. Important criteria for evaluating the per-
formance of any communications system are its degree of freedom from data errors, its
probability of detecting the errors that do occur, and its efficiency in overcoming the effects
of these errors.

Data errors occur primarily as a result of: (1) data transmission inaccuracies resulting from
the inherent characteristics of the communications links, and (2) equipment failures. As a
general rule, any error control technique that increases the reliability of the data transfer
also increases the system's complexity and cost. Thus, it is essential to weigh the type and
amount of error control required.

The degree of error control implemented in the design of a data communications system is
normally dependent upon the following factors:

® The Nature of the Data. If the type of data to be transferred via the data communi-
cations system is of a critical nature, then sophisticated techniques must be
employed to overcome data transmission inaccuracies. As an example, if data
relating to invoices or space vehicle check-out is being transferred, then a change
in a single digit can cause an embarrassing or dangerous situation. However, if
administrative-type messages are being transferred, then transmission errors
may not cause enough problems to warrant the cost and complexity of special
error control measures.

Regardless of the general nature of the data, one type of information that must
always be transmitted accurately is the control information that is exchanged
between terminals to control synchronization, retransmission, or other functional
operations. This control information is, of course, subject to the same errors as
the content of the messages. Techniques for ensuring that control information is
transmitted accurately include using rigid formats to facilitate error detection and
requiring that transmission of each control code be repeated a certain number of
times. Since the effectiveness of most error control techniques increases as
message length decreases, the exchange of control information is frequently
restricted to short transmissions which are logically independent of the main data
transmissions.

® The Type of Transmission Medium. The common types of transmission media
include open wires, cables, coaxial cables, high-frequency radio, and line-of-
sight microwave. When using common-carrier facilities, a system designer
usually has little control over the actual medium used; frequently, several types
are used to form a single connection between two locations. In many parts of the
world, a designer has little choice and must make the best of the media that happen
to be available. Different types of transmission media are subject to different types
of distortion and different error rates.

® The Transmission Medium's Environment. One communications facility may intro-
duce more errors into a data stream than another as a result of its environment, A
telephone cable exposed to continuous icy and stormy weather conditions is likely to
produce more data errors than a telephone cable in a more moderate environment.
Thus, the environment can significantly affect the type of error control required.

® The Data Rate. An error control technique that has been found adequate for data
transferred at a low rate may need to be improved if the same data is transferred
at a higher rate because noise that can cause errors in a link frequently occurs in
bursts. More bits will naturally be obliterated by each burst of noise at high data
rates than at lower data rates, and compensation for this effect may be necessary.
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Errors occurring as a result of equipment failures are not normally compensated for by the
error control techniques employed to guard against transmission inaccuracies. The concept
of equipment reliability is a major item for concern, and is by no means unique to data
communications systems. Unfortunately, meaningful quantitative data regarding the relia-
bility of individual data communications devices is extremely difficult to collect and correlate.
Briefly, the following steps can be taken to enhance the reliability of data communications
equipment: ’

® Use high-quality components with long mean-time-between-failures (MTBF) ratings.
® Provide equipment redundancy where justifiable; i.e., provide each critical system
component in duplicate or triplicate. (Where three or more components are used

on-line to perform the same function, automatic '""majority voting' logic can be used
to detect and overrule errors in any one component.)

® Provide appropriate sensors and alarms to ensure prompt detection of equipment
failures.

® Provide for ease of maintenance to minimize downtime due to equipment failures.
Having recognized the factors that determine the degree of sophistication required in the
error control provisions, one should then acquire a knowledge of the common causes of data

transmission errors and the error rates that can be expected.

CAUSES OF ERRORS

Several common causes of data transmission errors are explained in the paragraphs that
follow.

Noise

Errors can occur in a communications link because of random fluctuations which interfere
with the transmitted signal. These random fluctuations are classified as '"noise.' The
following two types of noise are generally of interest:

® Steady Line (Gaussian) Noise. This type of steady ''background'' noise frequently
interferes with speech transmission, but its effect upon digital data transmission
is usually not very significant if the signal-to-noise ratio is maintained at an
adequately high level through the use of repeaters (amplifying devices).

e Impulse Noise. Impulse noise is the type of noise which causes most errors in the
transmission of digital data. It is characterized by relatively high-amplitude peaks
or "bursts'' of short-duration pulses. These disturbances can be caused by
lightning, switching transients, electrical machinery, and other natural and man-
made phenomena.

Problems resulting from noise in a specific communications link can, in some cases, be
alleviated by having the common carrier add repeaters to improve the signal-to-noise power
ratio or bypass the areas where noise is found to be excessive.

Fading

When using line-of-sight microwave links, fading is a frequent cause of errors. The fading
seems to follow a random distribution in which there are periods of relatively constant signal
level followed by periods of considerable fading. Maximum fading is normally observed at
night during the summer months. During these periods, nonuniform distributions of
temperature and humidity can create steep dielectric-constant gradients in the lower
atmosphere; these gradients cause periods of fading.
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Multipath Distortion

Multipath distortion occurs because of the differences in time of arrival of signals which
travel along different paths from a transmitter to a receiver. This situation is especially
noticeable at the radio frequencies at which long-range propagation is affected by reflections
from the ionosphere. The first and strongest signal to arrive is the one that takes the shortest
path; this signal is followed by signals of progressively lesser amplitude, with the result

that the duration of a transmitted pulse can appear to the receiver to be ""stretched.' If the
start of a second pulse is received before the first pulse has ended, interference will result.

The multipath distortion effect is especially troublesome on high-frequency (HF) radio
channels. As a result, data rates of approximately 50 to 100 bits per second are about the
highest rates that can be accurately transmitted over a single HF channel. Equipment is
available which overcomes this multipath problem to some extent by taking incoming serial
data, converting it to parallel streams, and transmitting these bit streams simultaneously
over multiple HF channels.

Amplitude and Phase Distortion

Amplitude distortion occurs when some frequency components of the digital signal are severely
attenuated by the communications medium; such distortion may render the received signal
unusable.

Phase distortion, often called ""envelope delay,' is caused by the fact that unequal transmission
times are required for signals at different portions of the frequency spectrum. Signal com-
ponents near the upper and lower edges of the signal frequency band spend a longer time in
transit than those in the center of the band. This effect can destroy the carefully balanced
phase relationship which must exist between all the frequency components of a digital data
pulse to get a true representation of the pulse.

By providing delay and amplitude compensation at the receiving terminal, a system designer
can often overcome both of these types of signal distortion and thereby increase the usable
bandwidth of a specific communications facility. Both fixed and adjustable means of com-
pensation are available.

ERROR RATES

Having considered the various sources of transmission errors in data communications sys-
tems, the system designer's next logical question is: How often will errors occur? The
answer to this question is usually far from straightforward; it necessitates a discussion of
the subject of error rates in communications facilities.

In most of the commonly used types of communications facilities, there are many error-free
periods followed by relatively short periods during which many errors may occur. The mean
error rate is highly sensitive to the averaging period, so it is not uncommon for error rates
averaged over 24-hour periods to differ by many orders of magnitude on successive days.

For some types of communications media, including microwave and high-frequency radio,
very little systematic data on error rates has been compiled and correlated to date. A
designer using one of these media must therefore estimate the frequency of occurrence and
the distribution patterns of transmission errors on the basis of his knowledge of the char-
acteristics of the medium and its performance in previous applications. In many specific
cases, the number and types of errors can be accurately determined only by means of a
well-designed test program and a detailed evaluation of its results.

The Public Telephone Network

Even for voice-band telephone facilities — despite their already widespread use for data
communications — the available data on error rates is quite limited. The most useful
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data on the subject is contained in three papers published in the Bell System Technical
Journal:

(1) Alexander, A. A., Gryb, R. M., and Nast, D. W., "Compatibilities of the
Telephone Network for Data Transmission," BSTJ, 39, p. 431 (May 1960).

(2) Morris, R., "Further Analysis of Errors Reported in Capabilities of the
Telephone Network for Data Transmission,' BSTJ, 41, p. 1399 (July 1962).

(3) Elliott, E. O., "Estimates of Error Rates for Codes on Burst-Noise Channels,"
BSTJ, 42, p. 1977 (September 1963).

The public switched telephone network is far from optimum as a means for data communi-
cations because it was designed primarily to handle voice communications. According to
reference (1), 'the connections that are established in completing telephone calls show a very
large variation in characteristics that are of importance to the transmission of data signals."
This situation is due to the fact that a variety of different types of transmission facilities are
used within the public telephone network (open wires, cables, coaxial cables, radio links, etc.),
and the number and types of switched links, or trunks, that are used to make up a given
connection are likely to vary widely from one call to the next. These variations in connec-
tions, coupled with all of the potential causes of errors discussed in the preceding paragraphs,
mean that it is extremely difficult to predict the frequency of errors that will be encountered
during any given call on the public telephone network. Therefore, it is especially important
to provide adequate means to detect and correct, or compensate for, the errors that do occur.

Reference (1) describes an extensive field testing program that was carried out by the Bell
System to determine:

® The basic data transmission characteristics of the public switched telephone net-
work

® The frequency of error occurrence at different transmission speeds (600 and
1200 bits per second) and different distances (local exchange, '"short hauls'" of up
to 400 miles, and "'long hauls" of 400 to 3000 miles)

® The factors that cause errors to occur

A total of about 1100 test calls were made between a wide variety of locations, using experi-
mental data sets that employed frequency-shift modulation. Statistics on the occurrence of
errors were accumulated, and a detailed analysis of the results was carried out by both the
original investigators (1) and Morris (2). A brief summary of some of the principal results
is presented in Tables I and II. Table I shows the approximate percentage of total calls of
each type and transmission speed in which the error rate was found to be higher than one

bit in error per 100,000 bits transmitted. Table II shows the approximate percentage of calls
in which the error rate was found to exceed one bit per 10, 000 bits transmitted. Since a wide
variety of other significant findings regarding error rates, error burst patterns, and circuit
quality were reported, the reader is urged to refer to the original papers.

Leased Voiceband Lines

Leased voiceband lines generally provide a higher degree of freedom from transmission
errors than the switched telephone network because: (1) leased lines are not subject to the
highly variable connections that can occur from call to call in the switched network, and
(2) leased lines can be specially conditioned to permit higher data rates with lower error
rates. A number of different classes of leased voiceband facilities are available from the
common carriers, as described in Paragraph 3200.2; they differ primarily in the type of
conditioning employed to achieve different envelope delay and frequency response charac-
teristics.
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TABLE I. FREQUENCY OF CALLS WITH ERROR RATES OF MORE
THAN 1 BIT PER 100,000 BITS TRANSMITTED (1)

Type of Call Transmission Speed Percent of Calls
Local exchange 600 bps 15%
1200 bps 30%
Short haul (to 400 miles) 600 bps 18%
1200 bps 35%
Long haul (400-2500 miles) 600 bps 26%
1200 bps 42%

TABLE II. FREQUENCY OF CALLS WITH ERROR RATES OF MORE
THAN 1 BIT PER 10,000 BITS TRANSMITTED (1)

Type of Call Transmission Speed Percent of Calls
Local exchange 600 bps 2%
1200 bps 4%
Short haul (to 400 miles) 600 bps 2%
1200 bps 6%
Long haul (400-2500 miles) 600 bps 10%
1200 bps 10%

Error Distribution

In addition to the overall average error rate, another important factor to consider in planning
an error control scheme is the probability that successive errors will occur within various
time intervals after the occurrence of an initial error. The probability of errors occurring
in "bursts'' varies with the data rate; a noise pulse of short duration may obliterate only one
bit of data at a low data rate, while the same noise pulse may affect two or more bits of data
transmitted at a higher rate. Information about the error distribution pattern, in terms of the
lengths of error bursts and the number of good bits transmitted between error bursts, is
highly important in planning and implementing techniques for the detection and correction of
data transmission errors. Here again, the available data on the subject is quite limited, so
an experimental test program may be called for in specific cases. With respect to the public
telephone network, all three of the references cited in Paragraph . 31 deal with the subject of
error distribution, although there appear to be some anomalies in the reported findings.

ERROR DETECTION AND CORRECTION TECHNIQUES

Realizing that errors will occur in every data communications system, a system designer
must provide adequate means for detecting and correcting enough of these errors to enable
the system to perform its primary function of transmitting useful information from one
location to another. '"Error detection' implies determination of the fact that one or more
errors have occurred. 'Error correction' implies taking measures to overcome the effects
of detected errors and ensures that the correct information is ultimately received. Error
detection, therefore, is a prerequisite for error correction, since no error can be
corrected without positive knowledge that it has occurred.

Numerous techniques are available both for detecting and correcting data transmission errors.

The system designer, recognizing that nearly every measure that increases the reliability of
a system will also increase its complexity and cost, must decide upon the type and degree of
error control to be used. Please refer back to Page 2200:01 for a discussion of the factors
that influence this choice. A number of important specific techniques for detecting and/or
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correcting errors in data communications systems are individually discussed in the following
paragraphs. (See also Users' Guide, Paragraphs 6000.5 and 8000.5 for explanations of the
manner in which AUERBACH Data. Communications Reports describes the error detection
and correction techniques used in specific types of communications terminal equipment and
communications processing equipment, respectively.)

Validity Checking

A validity check simply determines whether a received data code is one of a number of
permissible bit configurations. This type of checking is usually performed on each character,
and any bit configuration that does not represent a legitimate member of the character set is
considered an error. Validity checking, in most cases, is of limited value in detecting errors
and of no value in correcting them automatically.

Constant-Ratio Codes

A constant-ratio (or fixed-ratio) code is one in which every member of the character set is
represented by the same number of 1 bits and the same number of 0 bits as every other mem-
ber. When this specialized form of validity checking is used, the receiving terminal can
ascertain the validity of each received code pattern by simply counting the number of 1 bits

it contains. A constant-ratio code will detect all single-bit errors and all errors in which the
total number of erroneous bits within a character code is odd. Many 2-bit, 4-bit, and 6-bit
errors will also be detected; in order for a 2-bit error to remain undetected, it would be
necessary for a 0 bit to be changed to a 1 and a 1 bit to a 0, and such double inversions are
uncommon.

Constant-ratio codes are simple to generate and to check, and they provide a fairly high
degree of assurance that errors will be detected. They do not permit automatic error
correction because there is no way to tell which of the individual bits is erroneous in a code
configuration that is found to be invalid. A further disadvantage of constant-ratio codes is
the increased number of bits they require in order to transmit a given amount of data. A
4-0f-8 constant-ratio code (in which each 8-bit code contains four 1 bits and four 0 bits), for
example, permits only 70 valid bit configurations and therefore limits the character set to

70 distinct members; using pure binary codes, in which all of the bit configurations are valid
and no error-control information is transmitted, a 6-bit, 7-bit, or 8-bit code will accommo-
date 64, 128, or 256 distinct character codes, respectively. Thus, the use of a constant-
ratio code necessitates the transmission of more bits per character and/or a reduction in the
size of the character set.

One-Dimensional Parity Checking

There are numerous types of "redundancy checking,' in which one or more additional bits

are added to each group of data bits in accordance with a specific formulation rule. Among
these, the simplest and most commonly used type is parity checking, in which one additional
bit, a "parity bit,"" is added to each group of data bits (usually to each character). The added
bit will be either a 0 bit or 1 bit, whichever value is required to make the total number of

1 bits in each character either even (in even parity checking) or odd (in odd parity checking).
Checking is accomplished by determining whether the received data still conforms to the parity
formulation rule.

One-dimensional parity checking, because of its simplicity and relatively low cost, is widely
used in data transmission, in data recording on punched tape and magnetic tape, and in inter-
nal storage devices. Only one additional checking bit needs to be transmitted with each group
of data bits, and all single-bit errors are detected. On the other hand, simple parity checks
are of no assistance in error correction, and errors involving an even number of bits cannot
be detected (i.e., if two, four, or six 1 bits are "'dropped" from the transmitted code for a
single character, the parity rule will still be satisfied).

In addition to the character parity checking scheme described in the preceding paragréphs,
there is another type of one-dimensional parity checking, called longitudinal or message
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parity checking. This type involves accumulating a separate parity count for each code level,
or bit position, in the transmitted character codes, and appending a single '""check character"
at the end of the message or block. Each bit of the check character will be a 0 or a 1, which-
ever is required to establish the proper message parity for the corresponding code level.
Longitudinal parity checks have the same basic limitations as character parity checks, and
their generation usually requires more complicated circuitry. Therefore, longitudinal
checking is not often used alone; more often it is combined with character parity checking to
form the two-dimensional scheme described in the following paragraphs.

Two-Dimensional Parity Checking

A two-dimensional parity check combines the character and longitudinal parity checking
techniques described above; a parity bit is added to each character, and a check character is
appended to each message or block. The check character contains a bit corresponding to
each level of the transmitted codes, including the parity-bit level. Figure 1 illustrates

the implementation of a two-dimensional odd parity check for a message consisting of seven
characters in a code with six data bits per character.

A two-dimensional parity check ensures the detection of all bit errors up to a total of three
in any one message or data block. When more than three errors occur, it is possible that
they will be arranged in such a way as to be undetectable. For example, if the four 1 bits
within the box in Figure 1 were all erroneously converted to 0 bits during transmission,

both the character and longitudinal parity checks would still be satisfied and the errors would
not be recognized.

Code Level:

Data Characters

: o o o o o o

4

r-___
e

© O H KH © H © o [+
_ O R R R o o |
H o O H O © M o |w
O © © © © KH H M |»
olkr R|lo © © © ~ (o
o O O M ol»-U

Check Character:
Figure 1. Two-Dimensional Odd Parity Checking

Unlike the previously discussed techniques, two-dimensional parity checking also provides a
limited capability for error correction. This capability is limited to the correction of errors
involving an odd number of bits (1, 3, 5, etc.) within a single character. The character parity
check shows which character was erroneously received, and the longitudinal parity check
shows the code level or levels in which an error has occurred. Thus, by cross-checking the
parity indications, the erroneous bit(s) can be located and corrected. Not all equipment that
employs two-dimensional parity checking for error detection includes the additional hardware
that is required to take advantage of its error-correcting capabilities; retransmission of the
data and rechecking of the parities are often performed instead.

Error-Correcting Codes

Considerable theoretical work has been carried out on the development of high-level codes
designed for efficient detection and correction of data transmission errors. Codes of this
type include the Hamming codes, cyclic codes, Bose-Chaudhuri codes (a specific family of
cyclic codes), and dual-pulse codes. All of these codes tend to require: (1) the transmission
of a relatively large number of checking bits in addition to the data bits that comprise the
message itself, in order to provide the degree of redundancy required for reliable error
detection and correction; and (2) fairly complex and expensive error control equipment,
particularly at the receiving terminal. Both the amount of redundant information required
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and the cost of the associated equipment generally increase with increases in the ""burst
length, ' or number of consecutive errors, that the error control scheme is designed to be
capable of detecting.

Because of their complexity and cost, these high-level error-correcting codes have not been
widely employed in business data communications to date. For a definitive discussion of
these codes, the recommended reference is Error Correcting Codes, by W. W. Peterson,
MIT Press, 1961.

Automatic Retransmission

As the preceding paragraphs indicate, a number of fairly simple yet effective techniques are
available for detecting data transmission errors. The codes and techniques required to
correct the detected errors tend to be much more complex and expensive. As a result, most
of the data communications equipment in use today relies upon retransmission of all errone-
ously received messages (or segments thereof) rather than upon equipment that can auto-
matically regenerate the correct data from the erroneously received message and appropriate
redundant information. Frequently the data communication terminals are capable of initiating
and carrying out the retransmission process automatically, with no need for human interven-
tion at either end of the communications link. The retransmission process may be repeated
indefinitely until the message is correctly received or an operator intervenes; or the process
may be halted, with an appropriate indication, after a fixed number of unsuccessful trans-
missions.

ARQ (Automatic Request for Repeat) is a frequently employed "feedback' technique in which
the receiving terminal, upon reception and checking of data, instructs the sending terminal
whether or not to retransmit the same data. The command to retransmit is called an "RQ'';
the alternate command, which results in the continuation of transmission, is an "OK.'" Check-
ing, and transmission of the appropriate ARQ signal, can be performed on each character or
on each block or message.

Programmed Detection and Correction

All of the previously discussed error control techniques require special hardware. If the
communications network includes a stored-program computer as a switching or processing
element, additional error control techniques can be utilized. The logical and arithmetic
capabilities of the computer can be used to perform a variety of error detection and correction
functions. Validity and redundancy checks can be performed by programmed routines. The
redundant information can be in the form of additional bits added to the transmitted characters
(e.g., parity checks) or additional characters added to the transmitted messages (e.g., hash
totals). The computer's flexibility also permits checks upon the format of received messages
and the reasonableness of received data values.

When a stored-program computer is used to perform programmed error control functions,

the computer time available for handling communications data and for other processing func-
tions is decreased. A careful analysis should be made to ensure that the additional computer
time required for checking and correction functions does not reduce the computer's processing
capacity to a point where it will be unable to meet the system requirements for other functions.
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SYSTEM DESIGN: EQUIPMENT SELECTION

TERMINAL EQUIPMENT

The numerous communications terminals on the market today differ widely with respect to
input/output media, speed, flexibility, operating convenience, error control, compatibility
with other equipment, and cost. The system designer, faced with such a multiplicity of pos-
sible equipment choices and of factors influencing the decision, must approach the selection
of terminal equipment in a systematic, objective manner.

A suggested systematic procedure for terminal equipment selection follows; it consists of a
series of questions to be answered for each of the terminal devices whose suitability for a
specific application is being studied. These questions are designed to pinpoint quickly those
devices that are clearly unsuitable because of inadequate speed, incompatibility with other
equipment, excessive cost, etc., and to present a clear-cut comparison of the relative ad-

vantages and drawbacks of the remaining candidates. Furthermore, each of the questions can

be answered by simply turning to the indicated paragraph of the appropriate communications
terminal equipment report and relating the information there to one's own specific require-
ments. The meaning and significance of each specific report entry can be found in the cor-
respondingly numbered paragraph of the Users' Guide, which begins on Page 6000:01.

General Considerations

e What is the basic function of this terminal device? Are the types of communica-
tions facilities and input/output media it can utilize compatible with your needs?
(Paragraph ., 13)

e Will the equipment be available in time to meet your needs? (Paragraphs .16
and . 17)

Configuration

e Can each terminal configuration include a sufficient complement of equipment to
perform all of the required functions? (Paragraph . 2)

Input
o Are the facilities for accepting previously prepared input (cards, tape, etc.)
suitable with respect to type and size of medium, code, character set, and
message length?  (Paragraph . 31)
e Is the input speed sufficiently high to handle peak traffic loads? (Paragraph .31)
o Are there adequate facilities for inserting manually entered data at transmission
time? (Paragraph .32)
e Are there any limitations on message configuration that will affect the equipment's
suitability for the planned application? (Paragraph .35)
e Is the transmission process automatic, or will excessive operator attention be
required? (Paragraph . 36)
Output

® Are the output facilities suitable with respect to type and size of medium, code,
character set, and message length? (Paragraph .4)

o Is the output speed adequate to handle peak loads? (Paragraph .4)

© 1970 AUERBACH Corporation and AUERBACH Info, Inc.

1/70



2300:02
EQUIPMENT SELECTION

Error Detection and Correction

e Are the facilities for detecting errors in data entry, data transmission, and data
recording adequate to meet your reliability requirements without being excessively
sophisticated (and therefore costly)? (Paragraph .5 — also see the Error Control
section on Page 2200:01)

e Is the process for correcting errors automatic, or will excessive operator attention
be required? (Paragraph .5)

Condition Indicators

® Are adequate indicators provided to keep the operator informed of the device's
status at all times? (Paragraph . 6)

Data Transmission

e Is the data transmission speed sufficiently high? Does the rated speed differ when
different communications facilities are used? Is the line's transmission capacity
fully utilized? (Paragraph .71)

e Are the transmission code, mode (simplex, half-duplex, or full-duplex), order of
bit transmission, and synchronization technique compatible with the requirements
of other existing and planned equipment?  (Paragraph .71)

® Can the device be used with your existing or proposed communications facilities?
What are the data set requirements, if any? (Paragraph .72)

e Can calls be initiated and/or received automatically ? Is unattended operation
feasible ? (Paragraph .73)

® What functional operations (line spacing, feeding blank tape, etc.) can the device
perform in response to remotely issued commands? (Paragraph .73)

® Are there any provisions for multistation operations on "party line'" circuits ?
(Paragraph . 74)

Physical Specifications

® Will the device fit into the available space ? Can it utilize the available source of
electrical power? Are there any special, hard-to-satisfy environmental require-
ments? (Paragraph .8)
Price Data

® What is the rental (or purchase plus maintenance) cost for the basic component(s)
plus any required optional features? (Paragraph .9)

.2 PROCESSING EQUIPMENT

The currently available communications processing equipment spans a wide range of con-
figuration possibilities, speeds, processing capabilities, storage capacities, and costs.
Because of the greater complexity and cost of most communications processing equipment,
its selection presents an even greater problem for the system designer than does the se-
lection of terminal equipment.

Our suggested procedure for the selection of processing equipment, like the one for terminal

equipment, consists of a series of questions to be answered for each of the communications
processors whose suitability for a specific application is being investigated. The questions
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are designed to point out clearly the relative advantages and disadvantages of each candidate
and to indicate the ones that are worthy of more detailed investigation, This further investiga-
tion might take the form of a request for detailed proposals, coding and timing of a specific
""venchmark" application, visits to existing installations, studies by a consulting firm, etc.

In conducting or monitoring any of these activities, the information in AUERBACH Data
Communications Reports will continue to be of great value.

Each of the following questions can be answered by simply turning to the indicated paragraph
of the appropriate communications processing equipment report and relating the information
there to one's own specific requirements. The meaning and significance of each report entry
are explained in the correspondingly numbered paragraph of the Users' Guide, which begins
on Page 8000:01.

General Considerations

® What is the basic form and function of this equipment? Can it stand alone, or is it
always used in connection with an associated general-purpose computer system ?
(Paragraph . 13)

e Will the equipment be available in time to meet your needs? (Paragraphs .16
and . 17)

Configuration

e Can the equipment accommodate an adequately large number of communications
lines of the proper type(s) ? Are special adapters required? (Paragraph .21)

® Is the directly accessible internal storage (if any) adequate with respect to capacity,
word length, and speed? (Paragraph .221)

® Will the directly accessible mass storage facilities (if any) provide the required
storage capacity, speed of access, and data format? (Paragraph . 222)

e Can the available directly accessible input/output devices perform the required
functions at the required speeds ? (Paragraphs . 223 and . 224)

e Is there a sufficient capability for simultaneous operations to permit maximum
utilization of the processor's power? (Paragraph ,225)

® What are the characteristics of the associated general-purpose computer systems
(if any) ? Can the subject communications processor be used in conjunction with
an existing or planned general-purpose computer in your installation?
(Paragraph . 23)

® Which remote terminal devices can communicate with the subject processing
equipment ? What are their basic characteristics? What adapters are required ?
(Paragraph . 24)
Central Control

® What provisions are available for automatic initiation and/or reception of calls ?
(Paragraph . 31)

® What are the sizes and locations of the message input/output areas?
(Paragraph . 31)

® What facilities are available for performing arithmetic computation, editing, and

code translation? Are these facilities located in the subject equipment or in an
associated general-purpose computer? (Paragraph .32)
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e Is there a program interrupt system? How many distinct levels of interrupt con-
ditions are recognized? (Paragraph .32)

® What are the values of the basic processor performance factors: data transfer time,
scan time, communications data rate, and processor demand ? (Paragraph . 33)

® " Are there any special provisions for circuit and/or message switching ?
(Paragraph . 34)

Software

® What standard applications packages and subroutines are available to facilitate the
programming task? (Paragraphs .41 and ,42)

® What communications-oriented programming languages are offered? What are
their capabilities and the equipment requirements for utilizing them?
(Paragraph . 42)

Error Detection and Correction

® Are the facilities for detecting and correcting errors in input/output, data trans-
mission, and timing adequate to meet your requirements?  Are these facilities
automatic, or must they be programmed?  (Paragraph .5 — also see the Error
Control section on Page 2200:01)

Console Facilities

® Is adequate information provided to keep the operator informed of the equipment's
status and any required operator actions? What is the form of this information?
(Paragraph . 6)

Data Transmission

® Can this equipment be used with your existing or proposed communications
facilities? What are the data set requirements, if any? (Paragraph . 74)

® What are the characteristics of the available communications adapters: buffer
size, transmission speed, transmission code, transmission mode (simplex, half-
duplex, or full-duplex), order of bit transmission, and synchronization technique ?
Are these characteristics compatible with the requirements of other existing and
planned equipment ?  (Paragraph .7)

Physical Specifications

e Will this equipment fit into the available space? Can it utilize the available
sources of electrical power? Are there any prohibitively severe environmental
requirements? (Paragraph .8)

Price Data

e What is the rental (or purchase plus maintenance) cost for the basic components
plus any required adapters and optional features? (Paragraph .9)
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SYSTEM DESIGN: MESSAGE-SWITCHING SYSTEMS *

SUMMARY

This paper presents a tutorial discussion of message-switching systems. The emphasis is

on utility and operational aspects, although design considerations for an individual message-
switching center are also covered. A message-switching network is described, and the
differences between its operation and that of a circuit-switching network are pointed out. A
message is traced through the system, from a sender to a receiver. Multiaddress messages,
exchanges between different types of terminal equipment, and the use of high-speed trunks
are discussed.

The interrelationships among messages being processed are discussed, with special attention
being given to the queuing of messages, including the complexities of message priorities and
message preemption. Message protection measures are briefly discussed, along with the
necessity for virtually continuous operation. The paper concludes with a presentation of a
typical configuration of a message-switching center, with a discussion of both hardware and
software implications.

MESSAGE SWITCHING AND CIRCUIT SWITCHING

The two principal types of communications networks, circuit switching and message
switching, have the same general function. In a system of either type (Figure 1), one or
more switching centers communicate with a number of terminals and transmit messages
among them. When terminals connected with different centers communicate, they do so by
means of a routing through two or more centers.

Figure 1. Communications Network Including
Three Interconnected Switching Centers

* This portion of the system design section is an adaptation of a tutorial paper, '""The Use of
Computers in Message Switching Networks, " presented at the 19th National Conference of
the Association for Computing Machinery, August 1964, by Arnold B. Shafritz, Vice
President and Technical Director of AUERBACH Corporation.
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In a circuit-switching network, the role of the switching centers is to establish a direct
connection from one terminal to another. After the connection is set up, the terminals carry
on their communication, one-way or two-way. When the terminals are finished commun-
icating, the switching centers disconnect the circuit, restoring the system to readiness for
other connections.

The distinguishing characteristic of a message-switching network is that messages are
stored and forwarded. The originator transmits a message into the switching center at his
own speed, without waiting for a direct connection. As soon as this input transmission has
been completed, the sender is free to send other messages, thus realizing maximum utiliza-
tion of his input channel. Meanwhile, the network takes on the responsibility of relaying

the message to its destination when channels become available.

Such a system utilizes electronic data processing equipment in an entirely different way than
does a circuit-switching system. While the communication is necessarily one-way, there
are opportunities for processing the contents of the messages as well as for establishing
connections. In many ways, message switching achieves greater versatility than does cir-
cuit switching.

A message with a multiple address can be handled very efficiently. The transmissions to
the various addressees are independent of each other and can take place simultaneously or
successively, with no delay in any one transmission affecting any of the others. Also, the
terminal equipment of the sender and the receiver need not match. The equipment can oper-
ate at different speeds, or can even use entirely different formats, with the required trans-
lations being made by the central processor.

TRACING A MESSAGE THROUGH THE SYSTEM

Some of the details of the complex operation of a message-switching network can best be
illustrated by tracing the history of a message as it passes through the system. The steps
in the process can vary a great deal, according to the length of the message, the kind of
equipment used by the sender and the receiver, and many other factors. Some of these var-
iations will be mentioned along the way, but a complete treatment of all possibilities would
amount to a description of the whole message-processing program.

The process begins with the transmission of a message from the sender into the message-
switching center. He uses a format that is acceptable to the system, beginning with a
header including a list of addressees and other pertinent information such as security
classification and priority. The header is followed by the text and an ending, and all are
transmitted into the system just as they would be transmitted to an individual receiver,
using whatever channel-coordination procedures are appropriate to the system.

At the message-switching center, the incoming message is accepted into buffer storage,
where it is collected into blocks of some standard length. The center serves many input
lines and processes incoming message blocks cyclically. Upon receipt of the header, the
data processor begins input-processing the message. This may involve a conversion to a
universal code designed to accommodate the various kinds of equipment in the system. Some
interpretation of the message header may also be necessary. The addresses used by senders
may include group indicators for distribution to lists of several receiving terminals, and
these must be broken down into individual addresses. Distinctions are made between
addresses served by the center that initially received the message and those that call for
routing through other centers.

Transmissions do not begin immediately upon receipt of the header. For reasons that will

become clearer in the ensuing discussion, the entire message is first stored in the switching
center's message store. In the case of multiple addresses, the message may be stored in
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duplicate for each of its transmissions; or else it is stored once, and a system of message
bookkeeping is maintained to keep track of all its transmissions. The tables used for such
bookkeeping include information on priority and time of arrival, to be used in determining
when each message should be sent out.

Input processing entails many other details of bookkeeping, even for single-address mess-
ages. The center makes a permanent copy of each message it transmits, and it maintains
records of its throughput for protection from error and to permit statistical analysis of
the system's operation.

Once the message has been completely stored in the message-switching center, the input line
and buffer are released for subsequent use. The system continues to operate with the
message, carrying out further processing and making all necessary transmissions, after the
input transmission is finished. .

If the output line to one of the addressees is available, the output phase can begin as soon
as input processing and message storage have been completed. The actual transmission of
the message is preceded by output processing. This may involve changes of code and for-
mat according to the type of receiver, along with updating of bookkeeping tables. The
transmission itself is carried out by an inversion of the input procedure. The data pro-
cessor retrieves the beginning of the message text from its message store, loads it into
the buffer, and begins output transmission. Subsequent message blocks are transferred to
the buffer at a rate sufficient to keep it full, so that the output transmission can proceed at
the rate adapted to the receiving equipment. Transmission between the major switching
centers is over high-speed trunks, often with several independent channels, to minimize
delays in message delivery.

In a busy system, output lines will often be found occupied. The presence of multiaddress

messages, in fact, keeps outgoing lines even busier than incoming lines. A measure of the
effectiveness of a system is the degree of utilization of its lines, and when this is high, the
output lines may operate continuously over long periods.

Accordingly, outgoing messages will generally be placed in queues for transmission, and
will wait there for some time. Thus the output program will usually be deciding which
message is next for an output channel after it finishes a transmission rather than deciding
whether output channels are available for a newly-arrived message. It is quite possible

for extensive backlogs to build up for individual output lines, and this calls for a program of
queuing and selection.

A CLOSER LOOK AT QUEUING

The storage, queuing, and retrieval of messages constitute a large part of the operation of a
message-switching center. It is quite unlike the operation of a circuit-switching center,

and a closer look at this phase of the problem can show the nature of this application of com-
puters to data communications.

The queue generally consists not of the message texts themselves, but of a substantial
amount of information about the messages. This includes the information from the message
headers, and also a number of auxiliary tables. These may be kept in a different storage
medium, which calls for additional coordination of hardware and software.

The function of the queue is to select the next message for any output line that completes a
transmission. One way to accomplish this is to maintain separate lists for all the channels,
or possibly even to store separate copies of the message. Either technique gives the output
channel material to transmit continuously, as if it were all one message. But if the system
makes extensive use of multiaddresses, such duplication results in inefficient use of stor-
age space. It is then more practical to maintain one message store, governed by one mas-
ter queue.

The arrangement of messages is no small problem in itself. Incoming messages are
usually handled in increments, as the input program serves all input lines cyclically. To

© 1970 AUERBACH Corporation and AUERBACH Info, Inc.

1/70



2400:04
MESSAGE SWITCHING

assemble the increments contiguously calls for a lot of manipulation and may waste storage
space by reserving room for the parts not yet arrived. The alternative is to scatter the
message increments as convenience dictates, with the parts linked together by means of
information stored with them or in auxiliary tables.

The arrangement of the message queue in memory also presents a problem. Messages may
be listed in the order of their arrival, but they are generally not removed in the same order.
The first message to arrive may need to wait for an output channel to be freed; and even
after a message has been transmitted, it may need to be retained for other transmissions if
it is multiaddressed.

An added complication may be introduced in the form of a hierarchy of precedence (priority)
classifications. This can be a very useful feature of the communications system, allowing
important messages to avoid delay by bypassing a string of messages of relatively low
urgency. But it adds an extra dimension to the message queue, requiring separate listings
for each precedence. This system can go beyond governing of the order of transmission,
and can allow high-priority messages to interrupt others during their transmission. In such
a system, message switching has an advantage over circuit switching in that an interrupted
message can be automatically retransmitted as soon as possible, with no further action by
the sender. But the possibility of interruption necessitates that the entire contents of a
message be retained in storage until its last transmission has been completed.

So it can be seen that an output transmission must be preceded by a considerable routine

of decisions and updating of information. The end of a transmission triggers the process.
The queue entry for the message just completed includes information of all transmissions
that are in progress, and the completion calls for revision of this information. If there are
no more destinations for the message, the queue entry is removed, and linking information
in the queue table is adjusted accordingly.

The next message for the output channel may be selected from the queue in advance of the
time when it is actually needed to minimize the elapsed time between messages. It is
important to keep output lines busy whenever possible, particularly when a backlog of mess-
ages is occupying the message store. Every output transmission relieves the computer's
store, not only of the storage of the text, but also of the attendant bookkeeping data. There-
fore, as little time as possible should be spent between transmissions. Message selection
should not, however, be done too far in advance, because later messages of higher prece-
dence may be better choices.

The selection is made by examination of queue entries, beginning with the highest prece-
dence and proceeding in order of the arrival of the messages in the system. When a suitable
entry is found, queue entries are revised appropriately, and the message is made ready for
sending out.

The mathematical theory of queuing shows that, under the circumstances encountered in
message switching, a memory of any finite capacity has some probability of being filled.

The system must provide some way to cope with overflow, either through the use of additional
storage or the control of inputs. This should be done in such a way as to minimize inter-
ference with the utilization of output lines. Messages nearly ready for output transmission
should be available in moderately fast-access memory (core, high-speed drums); but over-
flow storage can utilize a less accessible store (discs, tapes). Similarly, messages des-
tined for inoperable output lines can be removed to a slow-access intercept storage, or even
off-line (tapes).

.5 MESSAGE PROTECTION

Even more important than overflow storage is the system's safeguards against internal mal-
functions. In a message-switching system, "down times" of the data processor cannot be
tolerated as they might be in other applications. In store-and-forward service, the switching
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center takes on the responsibility for every message from the end of its input transmission

to the completion of its last delivery. The center must guard against distortion or loss,

and in cases where correct transmission becomes impossible, there should be feedback to the
sender to request retransmission.

Elaborate measures are called for to guarantee message protection. At any given moment, a
switching center may be in the middle of processing many different messages in both direc-
tions. If a malfunction occurs in any storage or processing device, there must be enough
information stored elsewhere in the center to enable it to analyze the situation and to repeat
whatever steps are necessary. This means that any item of information must be stored in

at least two independent places, and that the updating of queue tables and other auxiliary

data must be carefully synchronized so that operation can continue smoothly after correction
of a malfunction. If it is impossible to determine exactly where a transmission was inter-
rupted, procedures should lean toward pessimism. Repetition of part of a message is far
less grievous than a loss of part of it.

In the case of catastrophic errors, the rollback procedure need not be fully automatic.
Manual reinsertion of messages or other off-line procedures may be called for. The most
important thing to be avoided is the loss of a message, or part of one, without any indication
that the loss has occurred.

To accomplish such message protection, the system uses additional equipment beside its
output, input, and storage. Some of these features will be described in the following des-
cription of a typical configuration, including the equipment for duplicate storage.

.6 A TYPICAL CONFIGURATION

Figure 2 pictures a single message-switching center, with input/output lines to a number of
terminals and to the other centers in the network. The figure shows the communications
processor (CP) together with the major items of equipment it uses to store and forward
messages. The I/O processor may be a special-purpose computer itself, with provisions for
code conversion as well as for the arrangement of messages in buffer storage. The CP's in
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——«] Modems &

4———q Adapters

—

pr——

1/0
Processor

Main X
Message g:g::r::;i)ﬁatmns Console
Store

Reference

Intercept

Figure 2. A Typical Message~Switching Center
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the system use one universal code during the handling of messages, and this code can be
converted for compatibility with any of several output media, regardless of whether they
match the input device.

Beside the main message store, the CP uses four memories of slower access and greater
capacity: a reference store to preserve a copy of each message segment as it comes into

the system; a journal that maintains current information on messages being processed; and
an intercept and overflow storage to relieve the main store of messages that cannot be trans-
mitted promptly. The reference and journal stores can be used in connection with manual

or automatic procedures to resume message handling, with no loss and a minimum of dupli-
cation, after a malfunction in the system.

Figure 3 is a very general diagram of the procedures in the CP program, to convey some
idea of the software requirements of a message-switching center. The data processor
cycles among the indicated functions, performing some regularly, others intermittently.
One message may require a number of cycles to go through the steps described earlier.

Input and output buffers are separate, but they are utilized similarly. The input/output equip-
ment includes indicators that can be sampled by the CP to determine the status of messages
in transit. The effects of circuit switching can be achieved in a message-switching center by
means of a "virtual cut-through, ' in which the input buffer for one channel is connected with
the output buffer for another.

Bookkeeping Statistics
Input Input
gggsersion Buffer Processing
Storage Control
Header
Inter-
pretation
Virtual
Cut- (Ei'\;::e Storage
Through y
Queue Overflow
Search Storage
Bookkeeping
Code Output Output
Conversion Buffer Processing
Storage Control R
ecovery
After
Malfunction
Priority
Interrupt

Figure 3. Procedures in the Communications Processor's Program
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The execution of this program calls for a fast processor with a large random access memory.
It needs a strong complement of instructions for character handling and logical decisions,
but comparatively little in the way of mathematical computation. Comprehensive input/output
facilities are required to adapt the processor to a variety of communications and storage

equipment, and a flexible system of program control is called for to handle a variable operating

cycle. These features make the communications processor the heart of an efficient and useful
communications network that can serve a variety of terminals with message transmissions
as rapid and reliable as the terminal equipment can handle.

CONCLTUSION

This brief survey has touched upon a number of advantages realized by the store-and-
forward technique. It provides very high line utilization because inputs proceed at the
sender's pace, and outputs are expedited by advance queue searches. At the same time, it
allows the versatility afforded by the multiprecedence queue.

The ability to handle several kinds of terminal equipment makes message switching partic-
ularly valuable in the integration of existing systems into major networks. Individual
terminals are not limited in their choice of communications equipment, nor is a high-speed
device ever forced to slow downtokeep in step with a slower one. Finally, the techniques

of store-and-forward service ensure against interruption of service or loss of messages, and
facilitate monitoring of the switching service and evaluation of its operation.
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1. COMMON CARRIERS

A communications common carrier is a company whose services are offered for public hire for
handling interstate or foreign communications by electrical means, All interstate (across state
lines) traffice is regulated by the Federal Communications Commission, Intrastate (within a
state) traffic is regulated by a state utility board, In some large cities, intracity traffic is reg-
ulated by a city agency.

The major common carriers providing interstate communications services are the Bell System
and the Western Union Telegraph Company. The American Telephone and Telegraph Company
(AT&T) heads the Bell System and coordinates the operations of its wholly or partly owned op-
erating companies, In addition, there are a number of independent telephone companies, the
largest of which is the General Telephone and Electronics Company., In general, the independent
telephone companies offer the same types of services as the Bell System, although rates and
exact services vary to some extent. Some of the smaller companies have limited capabilities,
and care must be taken when planning data communications facilities within their areas, It is
important to check with the local telephone company representative to determine the exact ser-
vices available,

For these reasons, rates and sometimes services vary from location to location depending on the
common-carrier companies and the regulating agencies, Ingeneral, the material presented in this
report section refers to interstate data communications facilities and rates; exceptions are noted:

2. CLASSES AND TYPES OF FACILITIES

The facilities offered by the common carriers can logically be divided into three classes: narrow-
band, voiceband, and broadband. AUERBACH Data Communications Reports contains a separate
report on each of these three classes of facilities., A brief definition of each class follows:

® Narrowband Facilities (Report 3100): These facilities provide data communications
capabilities at up to 300 bits per second,

® Voiceband Facilities (Report 3200): These facilities make use of communications
channels having effective bandwidths of about 3,000 Hz. Equipment is currently
available from the common carriers for data transmission at up to 7,200 bits per
second over leased voiceband facilities, and from independent manufacturers for
transmission at up to 9, 600 bits per second, Equipment is available from the
Bell System for transmission at up to 3,600 bits per second over the public tele-
phone network,

¢ Broadband Facilities (Report 3300): These facilities provide data communication
at rates higher than voiceband facilities, Current facilities can provide trans-
mission rates up to several million bits per second,

Within a particular class of common~carrier communications facilities, a number of different
types of service can be obtained. The three general types of service include:

® Leased Service: provides the user with exclusive use of a communications line. In
general, service is provided on a 24-hour-a-day, 7-day-a-week basis and billed at a
flat monthly rate,

®  Public Switched Service: provides the user with access to a communications net-
work, Access to this network is available to the general public. In general,
charges are based on usage,

® Multistation Leased Systems: provide the user with a private communications network
accessible only by stations installed by that user, The majority of the multistation
leased systems offered are for narrowband communications networks, In general, such

© 1970 AUERBACH Info, Inc.
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a system is a packaged plan designed to provide a specific type of service, but the
package is variable within certain limits to meet the needs of individual applications,

The types of data communications service offered by the major common carriers are described
within the reports on each class of service, under the headings listed above, Services that do not
logically fall within any of these type classifications are described in a separate paragraph under
the heading '"Other Facilities. "

A list of the common-~carrier data communications facilities described in these reports, and the
paragraphs where their descriptions can be found, is as follows:

Report Paragraph
NARROWBAND FACILITIES .. ..¢ceceeeeceeesss 3100 1
Leased Narrowband FacilitieS .. v..eeeeeeoeeesso 3100 2
Public Switched Narrowband Services . ...¢eeeeee. 3100 3
Bell System TWX .. ....00c0000000c00s00ss. 3100 3.1
Western Union TELEX |, ......00secsessssoo 3100 3.2
Western Union TCCS . ............ ceeceae.. 3100 3.2
Public Telegraph Message Network e e . ... 3100 3.3
Multistation Leased Narrowband Systems ,........ 3100 4
Selective Calling Systems ,..... et e e e . 3100 4.1
Western Union Way Operated Circuit System
Poling Systems ., ......c.vvuiveeenecacsesns . 3100 4,2

Bell System 83Al
Bell System 83B2
Bell System 83B3
Bell System 8Al
Bell System 8B1
Bell System 85A1
Bell System 85A2
Bell System 86B1
Bell System 86B2
Western Union Plan 115A and 115B
Western Union Plan 116
Western Union Plan 117A and 117B
Western Union Plan 135
Western Union Plan 137
Western Union Plan 1215A
Store-and-Forward Message Switching Systems ... 3100 4,3
Western Union Plan 111
Western Union Plan 55A
Western Union Plan 56
Bell System 81D1
Bell System 82B1
Circuit Switching Systems , . v v v v v e e v eeees.. 3100 4,4
Western Union PWS Telex

VOICEBAND FACILITIES . 4 vt o v o c o aseocesoesaes 9200 1
Leased Voiceband Facilities .. ... ¢ v e v veeee.oo. 3200 2
Public Switched Voiceband Services ........0.... 93200 3
Public Switched Telephone Network
(Data-Phone Service) .. vveveeoeeeoess e ee.. 3200 3.1
2 AUERBACH Computer Technology Reports
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Report Paragraph
Bell System Wide Area Telecommunications
Service (WATS) s cccvoeeveeoncsns s s e 3200 3.2
Western Union Broadband Exchange Service ..... .. 3200 3.3
Multistation Leased Voiceband Systems .......... . 3200 4
Bell System 1A Selective Calling System .. ....... 3200 4.1
Western Union Private Automatic Telephone System
(PATS) v v vt v v vt s eneennnnns c e e 3200 4.2
Other Voiceband Services .. ... e e e 3200 5
Bell System DATASPEED Serv1ce .............. 3200 5.1
BROADBAND FACILITIES . ... c et eeeeeeenn . 3300 1
Leased Broadband Facilities .......cc000eeee .. 3300 2
Telpak Service ......... C ettt e ..o . 3300 2.1
Wideband Data Channels .. ........... et ... 3300 2.2
Bell System Series 11,000 Channels ......... ... 3300 2.3
Other Leased Broadband Facilities .. ... .00 v e 3300 2.4
Public Switched Broadband Services ......cc00s. 3300 3
Western Union Broadband Exchange Service ... .. .. 3300 3.1
Bell System Data-Phone 50 Service ... ........ .. 3300 3.2

3. ILLUSTRATIVE COSTS

ALL COSTS SHOWN FOR COMMON-CARRIER FACILITIES ARE ILLUSTRATIVE ONLY. THEY
HAVE BEEN TAKEN FROM TARIFFS AVAILABLE TO THE PUBLIC, BUT ARE SUBJECT TO
CHANGE AND OFTEN VARY FOR SPECIAL SITUATIONS. THE ACTUAL TARIFF SHOULD
ALWAYS BE EXAMINED. FOR INTERPRETATION OF THE LEGAL EFFECTS, MEANING, OR
APPLICATION OF A TARIFF, COUNSEL SHOULD BE CONSULTED.

All costs shown in this service are exclusive of any local, state, or federal taxes.

In analyzing a particular situation, estimates of the cost of communications facilities should be
obtained from the common carriers. The major common carriers are the Bell System, the
Western Union Telegraph Company, and the independent telephone companies. Communications
consultants from these companies can recommend the lowest-cost system that will satisfy the
overall system requirements. Investigation should include the subjects of lease, purchase,

and maintenance.
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1. NARROWBAND

Throughout AUERBACH Data Communications Reports, all communications facilities capable of
transmitting data at speeds no higher than 300 bits per second are classed as narrowband
facilities, This distinct class of facilities should not be confused with wider-band facilities used
for data transmission at considerably lower speeds than their bandwidths would permit (e.g.,
the use of a voiceband line for transmission at only 150 bits per second).

Available narrowband facilities fall into two major types, which differ in the method of trans-
mission, These two types are:

e Telegraph-Grade — With this type of facility, the pulses from business machines are
transmitted directly over the transmission lines in direct current (dc) form.

e Carrier — With this type of facility, the pulses or voltage levels from business machines
are converted (modulated) into signals which vary regularly with time, The rate with which
the signal varies with time determines the frequency of the signal. When data is being
received, the signals must be converted (demodulated) into pulses acceptable to another
business machine., The unit of equipment that accomplishes this conversion is called a
modulator-demodulator, or ""modem'" for short, Commercial units are frequently referred
to as '"data sets," Two methods are commonly used for transmitting the frequency signals:
keying the signal on and off, or transmitting signals of two different frequencies for the on
and off conditions, The latter method is known as ''frequency shift keying.!" More com-
plex modulation methods are used to achieve higher transmission rates,

2. LEASED NARROWBAND FACILITIES
2.1 Leased Private~Line Teletypewriter and Data Channels

The leased narrowband facilities offered by the major common carriers are summarized in
Table I. The cost data is for illustrative purposes only and is subject to change, The rates
shown are exclusive of any terminal equipment.

In general, the basic charges for a leased line include the following items:

e Service Terminal — A recurring charge applied for each city in which one or more
terminal stations are located. This change includes the local channel from the local
common-carrier exchange office to each customer main station.

e Inter-Exchange Mileage Charge — A recurring charge for the communications line itself,
based on the distance between exchanges.

e Installation — A one-time charge usually applied to the termination, A rule of thumb is
that the installation charge is roughly equivalent to one month's termination charge,

3. PUBLIC SWITCHED NARROWBAND SERVICES

3.1 Bell System Teletypewriter Exchange Service (TWX)

Description

AT&T has agreed to the sale of TWX service to Western Union for the sum of $85 million
ending on and off negotiations that date back to 1943, The sale, when finalized, will include
approximately 40,000 teletypewriters in the United States and Canada, TWX will eventually
be integrated within Western Union's Telex service, The agreement between Western Union
and AT&T stipulates that for a five-year period after completion of sale AT&T will not market
Dataphone terminals (see Paragraph 3.1 of Report 3200) for use under 300 bits per second;

© 1970 AUERBACH Info, Inc.
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TABLE I. LEASED PRIVATE-LINE TELETYPEWRITER AND DATA CHANNELS
Mlustrative Rates (3)
Approx, Max, Available Miléage Charge, $/mile/month (4) Service Terminal (5)
Service Data /Rate, Type (1) From (2) - - Half-Dunl Fu_]_]_ I
bits/sec » : _ ~Duplex, ~Duplex.
Half-Duplex Full-Duplex ; $/month $/month 4
Private-Line ) .
Teletypewriter 55 DC wuU Base Rate Base Rate +10% 25,00 27,50
Services and 75 DC WU Base Rate +10% | Base Rate + 21% 27,50 30,25
Channels 180 Carrier (6) WU Base Rate + 25% | Base Rate + 37.5% 31,25 34,38
Channels for Data
Transmission —
Type 1002 55 Carrier AT&T & WU | Base Rate Base Rate + 10% 25,00 27.50
Type 1005 75 Carrier AT&T & WU | Base Rate + 10% | Base Rate + 21% 27.50 30.25
Type 1006 150 Carrier ATXT & WU | Base Rate + 25% | Base Rate + 37.5% 31.25 34,38
First 100 Miles, Next 150 Miles, Next 250 Miles, Next 500 Miles, Additional Mileage,
$/mile/month $/mile/month $/mile/month $/mile/month $/mile/month
Base Rate 1.40 0,98 0.56- 0.42 0.28
Notes:

(1) DC refers to a telegraph-grade line as defined in the text., A carrier line requires data sets; see the Common-Carrier
Data Set Comparison Charts, Report 4600, for the data sets offered by the common carriers.

(2) WU refers to Western Union Telegraph Company. AT&T refers to the American Telephone and Telegraph Company and includes
the various operating companies within the Bell System., Many of the independent telephone companies offer services similar
to those offered by the Bell System., Western Union has redesigned its channels for data transmission to conform with those
offered by AT&T effective April 1, 1969,

(3) These rates were in effect April 1,1970, and are subject to change. The rates are based on a usage of 24 hours per day,
7 days per week, Partial usage is not available, All costs shown are illustrative only, Western Union charges are for
channels other than Washington, D,C. metropolitan area channels.

(4) See supplementary table for Base Rate charge,

(5) A service terminal charge is applied for each city in which one or more terminal stations are located, Additional terminals
connected to the same line at the same point are charged for at a considerably lower rate than the initial terminal,

(6) Western Union states that in some applications a data set is not required; transmission between the customer's station
and the exchange office is in de pulse form.

i.e., no terminals such as Teletype models 28 to 37 will be marketed for use at speeds below
300 bits per second on the switched network. At present, Western Union has not yet defined the
TWX service in its tariffs. The service, as described here, reflects operation under the

Bell System.

The Bell System TWX network provides subscribers with facilities for two-way manually keyed
or paper tape communication, There are two basic classes of TWX service.

e TWX 60-Speed — provides 60-words-per-minute (45-bit-per-second) service via 5-level
teleprinter equipment provided by the Bell System.

e TWX 100-Speed — provides 100-word-per-minute (110-bit-per-second) service via 8-level
(USASCII) teleprinter equipment provided by the Bell System.,

If desired, a TWX station can be arranged to interface a customer-supplied business machine,

typically a computer, via the Bell System Data Set 811B. This arrangement is called a
TWX CPE (Customer Provided Equipment) station and is functionally identical to a basic

2 AUERBACH Computer Technology Reports
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TWX 60-Speed or TWX 100-Speed station, with the computer replacing the teleprinter normally
supplied by the Bell System. The computer can communicate with any other station in the TWX
network,

TWX 60-Speed and TWX 100-Speed stations can freely intercommunicate via speed conversion
and code conversion equipment located at telephone company switching offices. Such intercom-
munication, however, is limited to 60 words per minute.

In addition, a subscriber can utilize the TWX network circuits for two-way communication be-
tween customer-supplied business machines via a Bell System Data Set 103A1, This arrange-
ment is called TWX CE. Two TWX CE services are available:

e TWX CE (60-Speed) — provides service at up to 45 bits per second, with no code restrictions;
can alternate with TWX 60-Speed service,

e TWX CE (100-Speed) — provides service at up to 150 bits per second, with no code re-
strictions; can alternate with TWX 100-Speed service,

A TWX CE station can be used for alternate types of service through a manual switching
arrangement, Alternate service possibilities include TWX 60-Speed/ TWX CE (60-Speed) and
TWX 100-Speed/TWX CE (100-Speed). TWX CE stations are restricted to communication with
other TWX CE stations of like speed rating; e.g., a TWX CE (100-Speed) station cannot com-
municate with a TWX CE (60-Speed) station or any regular TWX station. Stations equipped for
alternate modes operate in one mode at a time and are subject to the same restrictions
mentioned above for each mode,

The equipment most commonly used with TWX 60-Speed service is the Teletype Model 28 KSR
(Keyboard Send-Receive) or ASR (Automatic Send-Receive) set, An RO (Receive-Only) set can
be supplied in addition to the other equipment, but not by itself, The characteristics of the
Teletype Model 28 line are described in the Communications Terminal Equipment reports; see
Report 6802,

The equipment furnished with TWX 100-Speed service is the Teletype Model 33 or Model 35 line
(see Reports 6804 and 6805), ASR and KSR sets are available in both lines. When supplied for
TWX operation, the Model 33 or 35 units include touch-tone dialing and built-in loudspeakers for
dial and call progress indication, The "HERE IS'" and the "WRU" keys are part of an automatic
station identification feature, which is a relatively new concept for faster and more accurate
message handling and control. Both keys are standard features of TWX 100-Speed service,

Card Dialers, which use prepunched cards to dial station numbers automatically, are available
for both TWX 60-Speed and TWX 100-Speed service., Unattended service is optional on 60-Speed
service and standard on 100-Speed service, Unattended station equipment is arranged to
receive incoming communications automatically. Stations with capabilities for unattended oper-
ation are so designated in the TWX Directory.

Applications

TWX service finds its major market in companies that have relatively low-volume communica-
tions requirements with many separate locations, Examples are found in business firms that
are decentralized, having branch offices, suppliers, and distributors scattered over a wide area;
or chain organizations such as hotels and motels, department stores, and brokerage houses.
TWX also has great appeal to single-unit business organizations that have common interests with
other companies.

TWX service provides two-way communications connections, via telephone company switching
offices, to approximately 50,000 other TWX stations listed in the US/Canada TWX Directory.
Conference and collect calls can also be initiated, Business forms can be used in the machines
in place of standard roll paper; this can expedite internal clerical operations and speed order
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processing and delivery, Multiple-copy paper with interleaved carbon paper is available for
page-copy messages., The most basic choice in TWX service selection is between a manual
(KSR) machine for page copy only and an automatic (ASR) machine that provides both page copy
and paper tape operation,

A Bell System Communications Consultant can present information on all TWX features and
should be consulted early in any proposed TWX application.

How TWX Operates

When idle, the teleprinter motor is turned off and the dial on the control unit is inoperative,
A call is initiated by depressing the ORIG key, which corresponds to picking up a telephone
handset., This signals the TWX exchange, which automatically recognizes the calling line and
transmits a proceed-to-dial signal corresponding to the dial tone.

The subscriber now dials a distant subscriber listed in the TWX directory, usually by dialing a
10-digit number,

Within a second or so after the last digit has been dialed, the direct connection is established;
completion of the connection is indicated by a short tone and a typed answer-back code or firm
name, Stations equipped with automatic answering respond to a call by transmitting an answer-
back code (single letter V) or an answer-back identification (firm name or code). These stations
can be called on an unattended basis and are identified in the TWX listings by a special symbol.

If a station is not equipped for automatic answering, the operator must press the ANSWER
button and type the firm name in response to a call, or press the "here is' key.

Transmitting and Disconnecting

The message is terminated by the calling station operator by typing END and depressing the
CLR (clear) key., When the called station receives an END from the calling station, the called
station can respond by typing END or by sending a message and then typing END, If data is
transmitted from paper tape, an EOT code perforated in the tape is used to terminate the call.

If the called subscriber is busy, or if the call cannot be completed because the trunk circuits in
a particular section of the TWX network are busy, or if the called station is low on paper, or
faulty, an audible indication will be returned. In such cases, the subscriber depresses the CLR
key, which cancels the call,

When transmitting from a 100-Speed station to a 60-Speed station, special consideration is re~
quired to avoid exceeding the transmission speed limit of the 60-Speed station, Transmission
from both the keyboard and paper tape reader is regulated by the TWX exchange, An indicator
lamp is provided on the 100-Speed equipment to indicate excessive transmission speed, If trans-
mission continues at an excessive speed, the keyboard is locked and transmission may be
terminated,

Certain characters cannot be sent between 60-Speed and 100-Speed stations, When one of these
characters is transmitted, the receiving terminal will receive a reverse slant (\).

Rates

TWX service is provided on a 24-hour-per-day, 7-day-per-week basis, with message charges

on a per-minute basis, Calls are charged on the basis of 2 minimum of one minute, with each
additional minute charged at the same rate as the initial period; see Table II, '

4 AUERBACH Computer Technology Reports

3001-32



NARROWBAND FACILITIES 3100

TABLE II. BELL SYSTEM TWX AND TWX CPE MESSAGE CHARGES — TWO-POINT

CONNECTION*
Distance in Airline Miles Each Minute or
Fraction Thereof, **
Over Up to and $
Including

0 50 0.20
50 110 0.25
110 185 0.30
185 280 0.35
280 400 0.40
400 550 0.45
550 750 0.50
750 1,030 0.55
1,030 1,430 0.60
1,430 2,000 0.65
2,000 - 0.70

*These rates were in effect April 1, 1970, and are subject to change.
**Qn collect calls, add $0.25 per call to the total charge.

In addition to the message charges, there is a monthly charge based on the terminal equipment
supplied; see Table III. The equipment charge for a TWX CPE station is $30 per month, which
includes subscriber access to the appropriate exchange and connecting equipment, but no input/
output equipment, Teleprinters can be leased from the Bell System and used at the TWX CPE
station, in which case the total monthly equipment charge will be the same as the charge for the
equivalent TWX station,

3.2 Western Union Telex Service

Description

Western Union offers a subscriber-dialing service, called Telex, that permits intercity written
or punched paper tape communication between subscribers in major cities throughout the United
States, Canada, and Mexico, Messages can be transmitted at a maximum speed of 66 words per
minute (50 bits per second), Provisions are available to connect a subscriber's business
machines into the Telex network with no restrictions on intercommunication.

Telex service operates in a manner similar to TWX, except that the transmission speed is 50

bits per second., Charges are based only on time used; there is no minimum, Unattended opera-
tion of the station equipment and self-identification of all units on the network are provided.

How Telex Operates

When idle, the printer of the subscriber set is turned off and the dial on the control unit is
inactive, A call is initiated by depressing the START key, which corresponds to picking up a
telephone handset, This signals the Telex exchange, which automatically recognizes the calling
line and transmits a proceed-to-dial signal corresponding to the dial tone, thereby lighting the
dial lamp at the subscriber station,

The subscriber now dials a distant subscriber listed in the Telex directory, usually by dialing a
6- or 7-digit number,.
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TABLE I, TWX APPROXIMATE SERVICE AND EQUIPMENT CHARGES (1)

Terminal Monthly Service and Equipment Charge, $/month (3)
Equipment (2) Basic Equipment Additional Equipment
60-Speed service with:
15 KSR 45 -
19 ASR 65 65
28 KSR 60 55
28 ASR (4) 95 90
28 ASR (5) 105 -
28 RO —_ 50
100-Speed service with:
33 KSR 50 45
33 ASR 65 55
33 RO — 30
35 KSR 85 80
35 ASR 120 115
35 RO - 55
Notes:

(1) There is an installation charge of $50, which applies to the basic service
and to additional teleprinters,

(2) Many special features and arrangements are available in addition to the
basic equipment listed here,

(3) These rates were in effect April 1, 1970 and are subject to change.
(4) Single contact distributor,
(5) Multiple contact distributor,

Within a few seconds after the last digit has been dialed, the direct connection is established;
completion of the connection is indicated when the teleprinter motors and Operate lamps of both
the calling and called subscribers are turned on,

The operating procedure now requires the calling subscriber to initiate an exchange of answer-
back to identify the two subscriber stations to each other., These two functions occur in turn, as
the calling subscriber first transmits the "who-are-you'" (uppercase D) signal, which triggers
the answer-back of the called subscriber. After receiving the identification on the page copy,
the calling subscriber depresses an auxiliary '"here is' key, which triggers his own answer-back
device and thereby identifies him to the called subscriber. A typical exchange of answer-backs,
as it would appear on the page copy of both subscribers, is:

CONTLCOFFE NYK (called subscriber)

CONTLCOFFE CGO (calling subscriber)

Transmitting and Disconnecting

Just prior to terminating the connection, or at any time during transmission, either subscriber
can trigger the answer-back on the distant printer. This will verify circuit continuity and
reception of the transmitted signals, Either the calling or called subscriber can terminate the
connection by depressing the STOP key on the control unit., When this occurs, the connection is

re(ljeased sequentially through one or more Telex exchanges, beginning at the calling-subscriber
end,
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If the called subscriber's line is in use, or if the call cannot be completed because there is a
shortage of trunk circuits in a particular section of the Telex network, a busy signal will be
returned; this will momentarily turn on the teleprinter motor and Operate lamp of the calling
subscriber, If a call is made to a subscriber whose line or equipment is faulty, or if the paper
supply is too low and needs replacing, the calling subscriber receives a busy signal, In such
cases, the subscriber depresses the STOP key, which cancels the call and enables him to redial
and report the condition to a local supervisory position.

Western Union Local Positions

Subscribers may communicate directly with the Telegraph Company's local positions in their
own city for the purpose of sending and receiving public message traffic or for obtaining
supervisory assistance in using the Telex service. By dialing 111, the subscriber is connected
to one of a group of page receiving-only positions in the tie-line message section. Dialing 119
connects the subscriber to an information center which is equipped to furnish current changes in
the Telex directory or to handle any subscriber's operating difficulties.

Rates

Telex message charges are based on 12 rate areas bounded by state lines, Table IV is a
schedule of the usage charges for Telex calls, The rates are shown in terms of cost per
minute, but fractions of minutes are charged to the nearest 2,5 cents; there is no minimum,
In addition to the Telex message charges, the following equipment charges apply:

e Teleprinter sending and receiving station (Teletype Model 32 KSR) — $40.00 per month.

e Automatic punched paper tape sending and receiving equipment — $15.00 per month
additional.

e Adapter for interfacing with customer's business machine — $5,75 to $40,50 per month
plus installation charges.

Teletype Model 28 KSR and ASR sets are available at higher rates for heavy-duty service.

Telex Computer Communications Service (TCCS)

Western Union Telex Computer Communications Service (TCCS) is a computer service linked
with the Telex system which permits the transmission of messages from a Telex station to
another Telex station or to a Bell System TWX 60-Speed or 100-Speed station on a torn-tape
basis,

Connection to the TCCS system is established by the standard Telex operating procedures, in-
cluding automatically exchanged answer-backs between the computer and the Telex subscriber
station, The transmission consists of the appropriate address, routing, and control function
information, in a prescribed format, followed by the message and sending-terminal identifica-
tion, An acknowledgment is automatically transmitted by the computer following an end-of-
message transmission from the subscriber, The acknowledgment indicates that the message

“was received and accepted for processing and forwarding. The text and sending-terminal
identification of multiple-address messages are transmitted only one time by the subscriber.
Certain characters cannot be transmitted from a Telex station to a TWX station.

TCCS messages are normally handled in the order of their receipt. In the case of nondelivery,

the Telex subscriber is notified and an explanation is provided, No charge is made for a non-
delivered message.
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TABLE IV, TELEX USAGE CHARGES*

BETWEEN
AREAS 1

1| 17-1/2 2

2 30 17-1/2 3

3 | 30 30 17-1/2 4

4 | 45 30 30 17-1/2 5

5 45 45 30 45 17-1/2 6

6 45 45 30 30 30 17-1/2 7

7 45 45 45 30 45 30 17-1/2 8

8 | 60 60 45 45 30 30 45 17-1/2 9

9 60 60 45 45 30 30 30 30 17-1/2 10

10 60 60 45 45 45 45 30 45 30 17-1/2 11

11 60 60 60 60 45 45 45 30 30 45 17-1/2 12

12 60 60 60 60 45 45 45 30 30 30 30 17-1/2
*Rates are expressed in cents per minute between rate areas, No minimum applies, Fractions of minutes are

proportionately charged for. A 28% discount applies for usage in excess of $137.50 recorded during any monthly

billing period. Theserateswere in effect July I, 1970, and are subject to change.

RATE RATE

STATE AREA STATE AREA
Alabama .. .eeeeeee .. ettt e, ce. 4 Nebraska «veceeeeeeseoseesssascoosesss 6
Arizona ........ . cesescsscecsass 10 Nevada o e oevevoveoscsosancsassacscees 12
Arkansas o...oo.. . tere et ceesesees 4 New Hampshire . « o v o v et vvvesseocecessneas 1
California«....«.. . cetsenssecsssess 12 NeW JerSEeY e s s s o ss o s s sevsscsosscesscnes 1
Colorado +....... . cetcecncesssass 9 New MEXiCO o evevveeeesneensacocoonsass 10
Connecticut «..... . ceseccesesssees 1 New YOTK oo e oot veeevesncceoaoncnsnnsase 1
Delaware o. ... Weseececcssesesase 1 North Carolingd «..veeveeeeveoosscnsacese 2
District of Columbia . T § North Dakofa eeeeeeeececenssacsossscssss O
Florida «.veveoe. cesesesssssssscenee 2 Ohi0 e vovesvnsecncecseoasssasnonnnnse 3
Georgia o v v v v e cesesssecerecsennes 2 Oklahoma ¢ e v e v v v oevsvosocosnsosnasases T
Idaho eo v eveees .o R 1 Oregon oo oo evseesocsssosssescnsasesses 11
OlinoisS ees e e oo .. cereeseertasease 3 Pennsylvania o......cecveeeceveeaseaass 1
Indiana <o .o o00on .o teteseereseeses 3 Rhode Island o v v oo v v v venevesencanenasss 1
IOW2 eeeovenacas tesececsssassscsess B SouthCarolind +...coeeeeeecoccaconnanse 2
Kansas o.ecoceos .o cesessseccasses 6 SouthDakota ......cceceeeeceececennees B
Kentucky oooee oo ‘e T - TENNESSEE 4o vs vessssesasssssssnssacsee 4
Touisiana « « o o« o0 « .o e treececcencee 4 TEXAS oo e evveveecessancecnnanansnnse
Maine ¢ .eeeeecon .o e L7
Maryland ....... .o ceeseseressaees 1 Vermont .e....ccveececoncccccssceseoce 1
Massachusetts .... .o cesececcscenses 1 Virginiad ¢ o e o e ve o veeveetcecccssnssecses 1
Michigan «o.ecoo. . ceececssceassces 3 Washington « o e oo cveveceeeeanssecaaeoes 11
Minnesotad oo .s .. teeieetsssssssasses D West Virginia .o .vcvevveneveoccncocesnaas 1
Mississippi ¢ o oo .o cesesesceacsaas 4 Wisconsin 4 ..cvveeeeeessecacecsoacases D
Missouri o ... ceeseecsessesccasss 6 Wyoming .........0cevtecitncecaoca. 8
Montana .« .....ececee ceteeeeeeaseeas 8

TCCS message charges for transmission between two Telex subscribers are the same as regular
Telex subscriber charges (see Table IV) and are applied against each message forwarded to a
subscriber station. A nominal service charge is added to the message charge for each forwarded

message,

TCCS single-message charges for message forwarding between Telex and TWX stations are
based on the distance between the communicating terminals and the length of the call, A nominal
service charge is also applied against each forwarded message. Table V is a schedule of the
usage charges for single-message Telex-to-TWX calls, The rates are shown in terms of cost
per minute; there is no minimum charge.
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TABLE V. TCCS USAGE CHARGES* FOR TELEX-TO-TWX CALLS

BETWEEN
AREAS
1
1 35 2
2 65 35 3
3 65 65 35 4
4 85 65 65 35 5
5 85 85 65 85 35 6
6 85 85 65 65 65 35 7
7 85 85 85 65 85 65 | 35 8
8 115 115 85 85 65 65 | 85 35 9
9 115 115 85 85 65 65 | 65 65 35 10
10 115 115 85 85 85 85 | 65 85 65 35 11
11 115 115 115 115 85 85 | 85 65 65 | 85 35 12
12 115 115 115 115 85 | 85 | 85 | 65 65 65 | 65 35

*Rates are expressed in cents for each minute or fraction thereof between rate areas.
The rate area for the TWX station is the Telex rate area within which the TWX station
is located. These rates were in effect July 1, 1970, for TCCS usage within the
continental United States (except Alaska), and are subject to change.

Western Union offers TCCS service between the hours of 8:00 a, m, and 11:00 p.m,
Eastern Time, except on Saturdays, Sundays, and certain holidays. Consult the local
Western Union office for further details.

Charges for each delivery of a multiple-address message transmitted from one Telex station to
several other Telex or TWX stations are as described previously, depending on whether TWX or
Telex is used for delivery. The amount of time used to calculate usage charges for each
individual message is made up of two segments: (a) a pro rata share of the elapsed time from
beginning of connection to beginning of text, and (b) the time elapsed in transmitting the text,
signature, and end-of-message sequence,

3.3 Public Telegraph Message Network

The public telegraph network is a store-and-forward message switching service operated by
Western Union, There are no connections between the Western Union Telex network and the
public network, Western Union states that there are no present plans to provide private sub-
scriber facilities to permit private data communications via the public network.

© 1970 AUERBACH Info, Inc. 9
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4, MULTISTATION LEASED NARROWBAND SYSTEMS

A number of "packaged' multistation systems are available for lease from the common carriers,
The available systems vary in the degree of control and type of intercommunication provided
among the stations in the network. Generally, these systems are oriented toward providing
written message communications via teleprinters. A few of these packaged systems are briefly
described in the following paragraphs to illustrate the range of facilities available in systems of
this type. No price information is presented because each installation is tailored for a particular
application; details can be obtained from the common-carrier communications consultants.

4.1 Selective Calling Systems

This type of system permits any one point in the network to call any other point; other stations in
the network do not receive the message, Usually this type of system uses a single line with
multiple stations, sometimes called '"way stations, '" connected to it, In addition to the tele-
printers at each station, a special device is required that can recognize and respond to a specific
address code for that station, This device is frequently referred to as a ''stunt box." Some stunt
boxes can control tabulation or other functions as well as performing address recognition,

The usual method of controlling the transmissions of multiple stations over one line involves
equipping each station with a timer. When a station is ready to transmit, the operator presses
the start button; as soon as the line becomes free, the timer starts and the station begins to
"time out," When the specified time period has elapsed, transmission beings, provided that no
other station has started transmission, In that case, the timer is reset and the station waits for
the line to become free again, Setting the timer at each station for a different time interval
eliminates the possibility of two stations attempting to transmit simultaneously.

The Western Union Way Operated Circuit System is an example of a selective calling system,
It utilizes Teletype Model 28 equipment and is designed for use with one half-duplex circuit,

4.2 Polling Systems

A further degree of sophistication in the control of multiple stations on a single circuit is pro-
vided by polling systems, In this type of system, one station is designated as the control station
and is equipped with additional hardware. The control station periodically addresses (polls) each
station, inviting the remote station to transmit message traffic, If the remote station has a mes-
sage to transmit, it does so; usually any remote station is permitted to address any other station
on the circuit. If the polled remote station does not have a message to transmit, it transmits a
specific code to the control station, usually the letter "V." The control station then polls the
next station on the circuit.

Special features usually incorporated in polling systems include facilities for handling priority
messages, conference calls, and messages to be sent to multiple points (multiple-address
messages),

Some of the packaged plans offered by the Bell System and Western Union, and their distinguish-
ing characteristics, are as follows:

s  Bell System 83A1 — uses Teletype Model 28 equipment and stunt box selection; operates
over a manual half-duplex multipoint line.

e Bell System 83B2 — uses Teletype Model 28 equipment and operates over an automatic half-
duplex multipoint line; up to 400 stations can be accommodated,

o Bell System 83B3 — similar to 83B2, but features a higher polling rate,

-
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e Bell System 8Al* — similar to 83B2, but uses Teletype Model 35 equipment; allows for
automatic and/or keyboard transmission, This offering is being replaced by 85A1,

e  Bell System 8Bl1* — similar to 8Al, but operates over a full-duplex line, This offering is
being replaced by 86Bl1,

e 85A1 — 100 speed, half-duplex tape system using Teletype Model 33 and 35 equipment;
replaces System 8Al.,

e 85A2 — 150 speed, half-duplex tape system using Teletype Model 37 equipment,

e 86Bl1 — 100 speed, full-duplex tape system using Teletype Model 33 and 35 equipment;
replaces System 8Bl1.

e 86B2 — 150 speed, full-duplex tape system using Teletype Model 37 equipment,

e Western Union Plans 115A and 115B** — utilize Teletype Model 28 equipment and operate
over a half-duplex line, The 115A system uses electromechanical control equipment, and
the 115B uses solid-state control equipment, Either system can accommodate up to 20
transmitting stations,

e Western Union Plan 116 — utilizes Teletype Model 28 ASR equipment and operates over a
full-duplex line, This system has been replaced by Plan 117,

e Western Union Plans 117A and 117B** — similar to Plans 115A and 115B, but operate over
a tull-duplex line., The A and B versions differ as described under Plan 115,

e Western Union Plan 135*%* — similar to Plan 115B except that it utilizes Teletype Model 35
equipment,

e Western Union Plan 137**% — similar to Plan 117B except that it utilizes Teletype Model 35
equipment,

e Western Union Plan 1215A — utilizes Teletype Telespeed 1050 equipment or Mohawk Model
1103 Data Recorders for tape-to-tape data transmission at 1,050 or 1,200 bits per second,
respectively. Plan 1215A can accommodate up to eight stations on a half-duplex line,

4.3 Store-and-Forward Message-Switching Systems

When the traffic load becomes too large to handle by means of a single-line way-station arrange-
ment, multiple circuits must be employed. One important technique for controfling the com-
munications between two points in a network is called ''store-and-forward message switching, "

The basic idea in a store-and-forward message-switching system is that all circuits shall
terminate in a single central control center, (Large, complex networks may include two or
more control centers, which are usually linked together by high-speed communications lines.)
All messages are transmitted to a control center, where they are temporarily stored (usually
on punched tape) and then retransmitted to the addressed station or stations (or to another con-
trol center) when the appropriate outgoing line becomes free, The common carriers offer a
number of store-and-forward systems for punched tape operation, with varying degrees of
automated handling of traffic, ***

*Bell Systems 8Al and 8Bl employ 8-level USASCII transmission code. System 8A1l can be
controlled by a computer; Systems 8 B1, 85 and 86 must be computer controlled.
*¥Plan 115B, 117B, 135, or 137 systems can be controlled by a computer.,
*¥*Refer to Report 2400 for a detailed discussion of computer-controlled message-switching
systems,
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There are three basic types:

e Manual Torn-Tape Switching Systems — Incoming messages are reperforated at the control
center, where an operator tears the tape from the receiver, reads the address header, and
physically carries it across the office to the appropriate sending station., If traffic on a
particular outgoing line is heavy, a message queue will need to be maintained, or alternate
sending units can be used. Once the tape has been inserted in a sending unit, the message
will be transmitted automatically when the line becomes free. Complex message numbering
plans are usually needed in busy control centers to ensure that no message will be discarded
before it has been transmitted.

e Semiautomatic Switching Systems — Incoming messages are reperforated at the control
center, but may or may not be torn off, The sending station is located near the receiving
station, The operator reads the address and inserts the message tape into the sending unit,
The message's destination is selected by pushbuttons on the sending unit, or "transmitter-
distributor, "

o Automatic Switching Systems — Incoming messages are reperforated at the control center,
where control equipment interprets the address header and retransmits the message to the
proper destination(s)., In some systems, the message is transmitted across the office to the
sending station, where it is reperforated again and then transmitted; these are called
"double-storage" systems.

The primary advantage of a store-and-forward message-switching system is that it promotes
efficient utilization of the communications lines, This is done at the expense of delays in the
delivery of messages. Various priority plans are used to ensure rapid delivery of important
messages., '

The packaged store-and-forward message-switching systems currently offered by the common
carriers all utilize 5-level transmission codes, and include:

e Western Union Plan 111 — a manual torn-tape system for up to three receive and six send
circuits; up to 8 or 16 stations can share each circuit on a party-line basis, This system
uses Teletype Model 19 or Model 28 ASR equipment and full-duplex communications lines,
Operation can be at 60 or 75 words per minute,

e Western Union Plan 55A — a double-storage automatic switching system, originally built by
Western Union for the U, S, Air Force, that operates at 100 words per minute over full-
duplex lines., Plan 55A is being replaced by AUTODIN, a Department of Defense com-~
munications network,

e Western Union Plan 56 — an automatic switching system for up to 20 (56A) or 40 (56 B)
half-duplex or full-duplex circuits operating at 75 words per minute (56A) or at 60, 75, or
100 words per minute (56 B).

e Bell System 81D1 — a double-storage automatic switching system for operation at 60, 75,
or 100 words per minute over full-duplex communications lines, Remote stations ut111ze
Teletype Model 28 ASR and RO sets,

e  Bell System 82B1 — an automatic switching system similar to Western Umon Plan 55A,
originally built by the Bell System for the U,S. Navy.

4.4 Circuit-Switching Systems
Another approach to controlling multiple communications lines is the use of a circuit-switching
system, In this type of system, a direct electrical connection is established between two points

wishing to communicate., The chief advantage of circuit-switching systems is the speed at which
- messages can be delivered as compared with the store-and-forward systems, However, to
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prevent an excessive number of '"busy line" conditions, which defeats the idea of quick, direct

connections, more lines will be needed in a circuit-switching system than in an equivalent store-
and-forward system,

One such circuit-switching system oifered by Western Union is Private Wire Service (PWS)
Telex. This service operates in a manner similar to the general switched Telex service offered
by Western Union (see Paragraph 3,2), and actually uses some of the same circuitry. PWS
Telex provides intercommunication at 50 bits per second on a switched-circuit basis among a

number of stations; in general, no intercommunication is permitted between a PWS Telex system
and the general switched Telex network,
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A\ e | v OICEBAND FACILITIES

REPORTS
AUERBACH
®

I COMMON-CARRIER 3200

1. VOICEBAND

The channel bandwidth traditionally used to transmit human-voice communications is approxi-
mately 3,000 Hz; this bandwidth represents a reasonable balance between transmission quality
and cost.

As the need for communications facilities has increased, it has become practical — and in many
cases an economic necessity — to use communications channels of very large bandwidths and to
divide these channels into a number of independent voiceband paths. The channel separation of
these '"'derived channels' is about 4,000 Hz, and the effective bandwidth of each voiceband path
corresponds to the traditional 3,000 Hz. In general, the common carriers make no distinction
between the physical facilities used for voice transmission and those for data transmission; the
same facility can be used in a voice, data, or alternate voice/data arrangement. Specially con-
ditioned leased lines are available to enhance data transmission.

The method of transmission used for nearly all voiceband data communications is the carrier
method, as described in Paragraph 1 of Report 3100, Data sets are required at each end of the
line to modulate and demodulate the data sigunals.

Data sets currently available with common-carrier facilities permit data transmission at up to
3,600 bits per second over the public switched telephone network and up to 7,200 bits per second
over leased lines. A comprehensive list of the common-~carrier data sets is presented in the
Data Set Comparison Charts, Report 4600,

Telephone coupler data sets can be used in conjunction with a conventional office telephone (Bell
System Series 500) when portable operation of a data communications terminal over the public
telephone network is desired. Telephone coupler data sets are presented in the Telephone
Coupler Data Set Comparison Charts, Report 4640,

Data sets directly available from manufacturers, referred to as noncommon-carrier data sets
provide the user with a broad spectrum of operating characteristics to meet a variety of appli-
cations, These data sets or modems (modulator-demodulator) permit data transmission rates
of up to 9, 600 bits per second over leased voiceband facilities. A comprehensive list of the
noncommon-carrier sets is presented in the Noncommon-Carrier Data Set Comparison Charts,
Report 4620, Most independent telephone companies supply these same data sets for use on
their own facilities, Regulations governing the use of these data sets vary among the various
Bell System operating companies and independent telephone companies; it is advisable to check
with the local telephone company communications consultant,

Previously, the use of noncommon-carrier data sets was restricted to leased or privately owned
voiceband lines; i. e, , telephone companies did not authorize their use on the public telephone
network prior to January 1, 1969, This restriction was altered in the recent A T& T tariff con-
cerning foreign attachments, The new tariff permits noncommon-carrier data sets to be con-
nected to the public telephone network via a protective connecting device, referred to by AT& T
as a Data Access Arrangement, This device, furnished by the telephone company at a nominal
charge, ensures that the electrical signals from the noncommon-carrier data set do not exceed
the power level restrictions of the public telephone network to prevent interference with other
telephone services.

The Data Access Arrangement is furnished with a conventional Bell System Series 500 Telephone
Set, which provides the ncessary network control signaling functions, i.e., the hook switch,
data key, and dialing mechanism (Touch-Tone or rotary dialing), With this arrangement, a

call is placed in the conventional manner using the telephone set, Following operator coordina-
tion, the transmitting operator switches to the data mode by depressing the data key on the tele-
phone set, and data transmission begins. The call is completed by returning the data key to the
normal position and hanging up. Received calls are also handled in the conventional manner
with the additional operation of the data key to switch to the data mode.
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Telephone companies maintain the exclusive right to provide all network control signaling func-
tions required for the public telephone network, A T& T presently offers three versions of the
Data Access Arrangement: manual, automatic (unattended answering and calling), and automatic
with customer-provided dial pulsing equipment, The latter version can be supplied with or with-
out integral power supply. This protective connecting device is not required for the telephone
coupler data sets described under Paragraph 1,

2. _LEASED VOICEBAND SERVICES
2.1 Data Channels

The leased voiceband facilities offered by the major common carriers are summarized in Table I,
All of the data channels listed have a nominal bandwidth of 4,000 Hz, The primary differences
between the various channels are in the conditioning to meet different requirements for envelope
delay and frequency response characteristics,

The Type 4001 data channel offered by A T& T was developed for the SAGE system; the tariff
specifies that this channel shall be capable of transmitting data at 1, 300 or 1, 600 bits per second
at an error rate of no higher than 1 bit in 100,000, A T& T states that Type 4001 channels have
not found many commercial applications, due primarily to their high cost,

The Type 4002 telephoto channel offered by A T& T and Western Union provides for facsimile
transmission between the frequencies of 1,200 Hz and 2,600 Hz. The Type 4002 channel effec-
tive bandwidth can be increased to provide facsimile transmission between frequencies of 800
Hz and 2,800 Hz by applying special conditioning to the channel at extra cost,

Check with your local common-carrier communications consultant for recommendations as to the
most suitable type of data channel for specific application,

In general the basic charges for a leased line include the following items:

® Service Terminal — recurring and installation charges applied for
terminating and connecting an interstate interchange channel to stations.

® Inter-Exchange Mileage Charge — a recurring charge for the communi-
cations line itself, based on the distance between exchanges.

®  Conditioning Arrangement — a recurring charge for special conditioning
of the line characteristics to meet specific envelope delay and frequency
response requirements,

® Installation — a one-time charge usually applied for each terminal;

a rule of thumb is that the installation charge is roughly equivalent

to one month's recurring terminal charge.
The service terminal charge is applied only to interstate services and replaces the combined
channel terminal and local channel charges in effect prior to August 1, 1967. The old rate
structure is maintained for Bell's intrastate services,

In addition, the common carriers offer a wide range of switching configurations to permit flex~
ible arrangements; check with your local common-carrier communications consultant.
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3. PUBLIC SWITCHED VOICEBAND SERVICES

3.1 Public Switched Telephone Network

Description

The public switched telephone network, which is operated by the operating companies of the

Bell System and by independent telephone companies, is available for the transmission of digital
data, currently at practical rates of up to 3,600 bits per second. In the Bell System this type of
service is called Data-Phone Service, Many of the independent telephone companies provide
similar services and often use Bell System components. Included among the many facilities
available through use of the public telephone network are:

® Direct Distance Dialing (DDD) — allows direct dialing of most points in the
public system; additional exchanges are continually being added to the list of
dialable points,

® TForeign Exchange — provides a permanent leased connection between a subscriber and
an exchange other than his local exchange. This facility allows calls to or from the
point serviced by the 'foreign'' exchange to be made at the local message rate for that
exchange, and becomes economical if such traffic is heavy.

® Private Branch Exchange (PBX) — provides a local private exchange for a sub-
scriber, typically a company with many extension phones. This permits inter-
communication among extension phones and outside calling facilities, PBX
facilities can range from operator-connected lines to completely automtic ex-
changes.

Business machines can be connected to any of the public telephone network facilities via com-
mon-carrier-supplied data sets (modems) or by a noncommon-carrier data set via the Data
Access Arrangement described under Paragraph 1 of this section. The line of Data-Phone Data
Sets offered by the Bell System is summarized in the Data Set Comparison Charts, Report 4600,
Most of the independent telephone companies offer equivalent facilities,

Several new facilities are being developed by the Bell System for the public switched telephone
network, Included among these is Electronic Switching Service (ESS), which will reduce the time
needed to make connections and offer a variety of new services to telephone subscribers, Touch-
Tone data transmission, which permits a subscriber to use the ordinary Touch-Tone telephone
handset for digital data input, is now widely available.

Other interesting developments for use with the public telephone network include acoustical
coupling devices which are being produced by several manufacturers; see Report 4640,

These devices provide a nonphysical coupling between a business machine and the public tele-
phone network via an ordinary telephone set, which opens the way for truly portable data com-
munications terminals, The use of these devices is subject to restrictions imposed by the
various regulatory agencies.

Applications

The primary advantage offered by the public telephone network for data communications is the
ease with which a widespread data communications network can be implemented. Virtually
every area of the United States is served by the Bell System or an independent telephone com-
pany with connections to the Bell System, and hence is a potential location for a data communi-
cations terminal, Another advantage of the public telephone system is the multiple paths which
are usually available between any two points; a line malfunction usually results in the loss of

only the time required to reinitiate the call,
(continued on page 5)
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TABLE I. LEASED VOICEBAND DATA CHANNELS
Tlustrative Rates (1)
Approx., Max, Avai
Data Rate ;’,T;i?le Mileage Charge, Service Terminal Channel
Data Channel (2) bits/sec (3) $/mile/month Charge, $/month Conditioning
_ - _ _ Charge
Half-Duplex Full-Duplex Half-Duplex | Full-Duplex $ /month’
Type 3002 —
Unconditioned 2,400 AT&T & WU | Base Rate A | Base Rate A+10% 12,50 13,75 -
Conditioned:
Type C1 2,400 AT&T & WU | Base Rate A | Base Rate A+10% 12,50 13,75 5,00
Type C2 2,400 AT&T & WU | Base Rate A | Base Rate A+10% 12,50 13,75 19.00
Type C3 2,400 AT&T & WU | Base Rate A | Base Rate A+10% @) - 4)
Type C4 2,400 AT&T & WU | Base Rate A | Base Rate A+10% 12,50 13,75 30.00
Type 4001 1,600 AT&T Base Rate B | Base Rate B+25% 25,00 30.00 —_
Type 4002
Unconditioned | 1,200 to 2,600 Hz(3) | AT&T & WU | Base Rate C | Base Rate C+10%| 60.00 60. 00 -
Conditioned 800 to 2,800 Hz(®) | AT&T & WU | Base Rate C | Base Rate C+10%| 60,00 60,00 (5)
First 25 Next 75 Next 150 Next 250 Next 500 7 Next 500 Additional
Base Miles, Miles, Miles, Miles, Miles, Miles, Mileage,
Rate $/mile/month | $/mile/month | $/mile/month | $/mile/month | $/mile/month | $/mile/month | $/mile/month
Base Rate A 3.00 2,10 1.50 1.05 0.75 0.75 0.75
Base Rate B 4,00 4,00 4,00 3.00 2,35 1.65 1,40
Base Rate C 4,00 2,80 2,00 1,40 1. 00 1.00 1.00
Notes:

(1) These rates are for interstate service, The rates for AT&T were in effect April 1, 1970; those for Western Union were
in effect July 5, 1970. All rates are subject to change and are illustrative only. The rates presented are for two-point
service not arranged for switching and include only the initial terminal connection to a service point, Additional terminals
connected to the same line at the same point, including additional channel conditioning, are charged for at a considerably
lower rate than the initial terminal connection, Western Union rates are for channels other than Washington Metropolitan

Area channels,

(Notes continued on page 5)
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COMMON—CARRIER VOICEBAND FACILITIES 3200

Notes for Table I (continued)

(2) AT&T has redesignated its leased voiceband data channel for interstate service. Previous
designations still apply to Bell's intrastate service; see Table II, Western Union has re-
designated its voiceband data channels to correspond to AT&T designations, effective
April 1, 1969,

(3) Maximum data rate is influenced by the data used and can be appreciably different from the
rates shown in this column; see also the Common-Carrier and the Noncommon-Carrier Data
Set Comparison Charts, Reports 4600 and 4620, respectively.

(4) These rates are complex; see your local Common Carrier communications consultant for
exact information,

(5) These channels are intended for facsimile use. Installation charges for AT&T and Western
Union Type 4002 unconditioned data channel is $10, 00; for conditioned data channels, in-
stallation charges are $150,00 (full-duplex and half-duplex), and $75.00 (simplex); simplex
service terminal charge is $50, 00 per month, The channel conditioning charge for a Type
4002 data channel is $34.00 (full-duplex), $30.00 (half-duplex), and $17.00 (simplex).

TABLE II. BELL SYSTEM INTERSTATE CHANNEL
TRANSLATION FOR VOICEBAND CHANNELS

New Designation* Previous Designation
Type 3002 — Schedule 4 —
Unconditioned Type 4
Type C1 Type 4A
Type C2 Type 4B
Type C4 Type 4C

*Type C3 conditioning is a new conditioning arrangement
for certain types of switched services; it is not available
for point-to-point service.

(Continued from page 3)

The transmission path from one point to another via the public system will seldom be the same
for two successive calls, Since the local exchanges throughout the system vary considerably in
the types of switching and transmission equipment installed, the characteristics of a particular
connection are likely to vary from one call to the next. These variations can affect the efficiency
of error detection and correction plans,

In general, the public telephone network can be used effectively by companies needing widespread
but relatively low~-volume data communications.

Rates

Message rates for data communications are the same as for normal voice communications over
the public telephone network, The charge per message varies widely with the location called,
type of call, time of day, and day of the week. Most local telephone directories contain lists
showing representative rates for various calls, and these rates are equally applicable for data
communications calls,

© 1970 AUERBACH Info, Inc. 5
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Approximate rental rates for the Bell System Data-Phone Data Sets are shown in the Data Set
Comparison Charts, Report 4600.

3.2 Bell System Wide Area Telecommunications Service (WATS)
Description

Bell System Wide Area Telecommunications Service (WATS) is a form of long distance telephone
service that provides voice or nonvoice (by means of Data-Phone Service or a customer-provided
modem via the Data Access Arrangement) communications to meet the needs of customers who
originate or receive a relatively large number of calls to or from widely scattered and distant
locations, The customer dials a call in the same way that he would dial an ordinary long distance
call, The service is offered at a flat monthly rate or on a measured-time plus overtime basis.

The WATS customer is furnished with an access line from his location to a telephone company
central office over which he may make as many calls as he desires. Each WATS access line

is arranged for either inward or outward service, but not bothoverthe same line. The charge
for this access line varies directly with the size of the geographic area to which calls can be
made, Inward and outward service rates are identical., The sizes of the areas range from
Area 1, which usually includes the states bordering the customer's origination location (home
state excluded), to Area 6, which includes all of the 47 other states (home state excluded) com-
prising the continental United States. Areas 2 through 6 are comprised of progressively larger
areas, with each area including the states covered by the preceding area., Within the subscriber's
state, WATS is offered on an intrastate basis and is regulated by the state regulatory body.
Many, but not all states, currently offer intrastate inward WATS,

To obtain the WATS rates, all calls must originate at or terminate at one common location,
After the connection has been established, data flow can be in either direction, Flexibility is
afforded by means of access line bridged extensions. This allows the customer to use exten-
sions at locations both in and out of the exchange area of the originating or terminating location.
Calls may be originated from these locations providing the access line is not in use.

One access line is limited to one call at a time; simultaneous calling can be arranged by the in-
stallation of two or more access lines.

Applications

Wide Area Telecommunications Service is particularly well suited for customers having a large
volume of widespread one-way traffic and for customers who can poll outlying locations for voice
or data input. The volume at which WATS becomes economical can be determined from an
analysis of the customer's existing long distance servie arrangements, A Bell System communi-
cations consultant can make this analysis. ’

Rates

There are two types of rate schedules for WATS. the measured-time rate covers the first 10
hours of use within a month., Additional use beyond 10 hours is charged by the hour; fractions
of hours are charged in increments of 0.1 hour., The full-time rate covers service for 24
hours a day, every day in the month,

Table III shows monthly interstate WATS rates that apply to service areas based on a center in
New York City. The "crossover point' indicates the number of hours of monthly use beyond
which the full-time rate becomes more economical than the measured-time rate,

-
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TABLE III. WATS RATES FOR A CENTER IN NEW YORK CITY**

10 Hours Overtime Rate Crossover
Zone | Full-Time* | Measured- per Hour or Point, hours
Time* Fraction of Hour*
1 $ 500 $130 $10. 00 47
2 950 200 15.00 50
3 1,250 230 17. 30 59
4 1,550 270 20.20 64
5 1,700 295 22.00 64
6 1,900 315 23,60 68

* These rates were in effect April 1, 1970, and are subject to change;
this data isillustrative only.
** Inward and outward WATS rates are identical,

3.3 Western Union Broadband Exchange Service
Description

The Broadband Exchange Service is a general switched service that provides subcribers with
alternate voice/data communications over full-duplex facilities of selectable bandwidth, Sub-
scribers currently have a choice of two bandwidths: 2 or 4 kHz. The service will eventually
include a 48-kHz bandwidth, which will make it a truly broadband service as its name implies,

Data can be transmitted at up to 600 bits per second on a "2 KHz' call and at up to 1,200 at 2,400
bits per second on a ''4 kHz' call. All stations in the service can be directly dialed by any
subscriber. The bandwidth desired is specified in the dialed number. The associated telephone
instrument features "pushbutton'' dialing, Subscribers attempting to dial a bandwidth higher than
the service to which they or the remote party subscribe are automatically informed of this by a
recorded message. Usage charges are automatically charged to the calling party; collect calls
and person-to-person calls are not permitted. Eventually, facilities for conference calls in-
cluding up to five subscribers will be provided through a special operator.

At the present time, Western Union Broadband Exchange Service is available in major U. S, cities,
Western Union indicates that these services will be expanded as the demand arises.

Western Union Broadband Exchange Service interconnects with various international carriers
to provide service between the United States, Canada, most European countries, and Hawaii,

Subscribers to Western Union Broadband Exchange Service can supply their own terminal de-
vices or lease equipment from Western Union, Customer-supplied equipment must be compatible
with the Western Union data sets listed in Table IV.

Terminal equipment offered by Western Union to be used with Schedule 1 Service (2kHz) consists
of punched card transmitters and 5- and 8-level teleprinters? For Schedule 2 Service (4 kHz),
Terminal 311, which transmits and receives data from 5-, 6-, 7-, or 8-level punched tape at
120 characters per second.

Optional features available with the Western Union Broadband Exchange Service include automatic
answering and calling equipment,

©® 1970 AUERBACH Info, Inc. 7
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Rates

The charges to a subscriber consist of a nonrecurring installation charge, a usage charge for
each call, a monthly service charge, and a monthly equipment charge for a data set. The equip-
ment and message charges for 2 kHz and 4 kHz service are summarized in Tables IV and V.,

TABLE V, SERVICE AND EQUIPMENT CHARGES FOR BROADBAND EXCHANGE SERVICE (1)

Fixed Charge, Installation,
Service or Equipment $/month $

Broadband Exchange Service —

Schedule 1 (2 kHz) (2) 15.00 25
Schedule 2 (4 kHz) (2) 30. 00 25
Data Sets —
0 to 600 bits/sec, asynchronous 27,00 25
0 to 1,200 bits/sec, asynchronous 27.00 25
600 bits/sec, synchronous 88.00 50
1, 200 bits/sec, synchronous 88.00 50
2,400 bits/sec, synchronous 72.00 100
Automatic Calling Unit 32,00 50
Automatic Answering Unit 3.75 10
Audible and/or Visual Signal 1.75 10

Device (for incoming calls)

International Data Set (DATEL) —

0 to 1,200 bits/sec, asynchronous 68. 00 50
Teleprinter (3) —

Type 33 KSR 33.00 50

Type 33 ASR 44,00 50

Type 33 RO 31.00 50

Type 35 KSR 70,00 50

Type 35 ASR 110,00 50

Info-Terminal 311 (4) —
5- through 8-level code:

Transmitter 100.00 100
Receiver 190,00 100
Combined Transmitter-Receiver 260,00 100
Info-Fax 100 Facsimile 115,00 100
Transceiver

Notes:

(1) These changes were in effect July 1, 1970, and are subject to change.
(2) Includes local loop and telephone instrument,

(3) Used with a 0 to 600 bit-per-second asynchronous data set,

(4) Used with a 0 to 1,200 bit-per-second synchronous data set,

© 1970 AUERBACH Info, Inc. 9
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4. MULTISTATION VOICEBAND LEASED SYSTEMS
4.1 Bell System 1A System

The Bell System 1A Selective Calling System provides for the operation of multiple 5-level punched
paper tape terminals over a single leased, half-duplex, voiceband line, Control circuitry located
at the master station permits automatic polling or selective calling of remote way stations. Tele-
type Telespeed 1050 equipment (see Report 6800), which operates at a transmission speed of

105 characters per second, is used. Optional speed conversion equipment permits a remote way
station to be connected to 8-level teleprinter circuits on a store-and-forward basis.,

4.2 Western Union Private Automatic Telephone System (PATS)

PATS is a private telephone system available with up to 450 stations. This system features
pushbutton~dialing telephones for faster operation, and can include such optional features as the
ability to signal an employee anywhere on the premises, to signal a busy line that another station
is trying to call, and to arrange conference calls, Western Union states that no provisions for
data transmission are currently being planned for PATS.

5. OTHER VOICEBAND SERVICE

5.1 Bell System DATASPEED Service

DATASPEED Service provides transmission and/or reception of punched paper tape data and
reception by page equipment over leased voiceband lines or over the public switched telephone
network,

DATASPEED Service (Type 1) utilizes 5-level tape equipment operating at a transmission speed
of 1,050 words per minute,

DATASPEED Service (Type 2) utilizes the Teletype Telespeed 1050 equipment, which can handle
5-, 6-, 7-, or 8-level fully punched paper tape and operates at a transmission speed of 1, 050
words per minute (105 characters per second). This equipment is described in detail in Report
6800,

DATASPEED Service (Type 4) utilizes equipment which can handle 5-, 6~, 7-, or 8-level paper
tape and operates at a transmission speed of up to 2,400 words per minute, This equipment in-
cludes error detection and correction capabilities.,

DATASPEED Service (Type 5) utilizes Teletype Telespeed 750 equipment. This equipment can
also handle 5- through 8-level paper tape, but it operates at a lower transmission speed of 750
words per minute (75 characters per second), Telespeed 750 equipment transmits data bits in
parallel by character and utilizes the Bell System 402-C and 402-D Data Sets. Telespeed 750
equipment is described in detail in Report 6801.

DATASPEED read-only page equipment is available for use with each service mentioned. Also,
a new 8-level magnetic tape terminal is available for send and receive operation presently at
transmission speeds up to 1,200 words per minute.

The line usage charges for DATASPEED Service depend upon the particular type of line used.
Rate information on the various types of voiceband lines is summarized in Tables I and III.

The terminal equipment is leased from the Bell System at the approximate rates shown in Table
VI.

10 AUERBACH Computer Technology Reports
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TABLE VI, DATASPEED TERMINAL EQUIPMENT COSTS
Approximate Rental, Installation,
DATASPEED Equipment $/month* $
Paper Tape Equipment
Type 1 (1,050 wpm)
Transmitter 100 50
Receiver 125 50
Type 2 (1,050 wpm)
Transmitter 105 50
Receiver 135 50
Type 4 (2,400 wpm)
Transmitter 175 150
Receiver 225 150
Type 5 (750 wpm)
Transmitter —-
Table-mounted 40 75
Console 60 75
Receiver 94 75
RO Page Equipment
750-wpm Printer (5-8 level) 240 100
1,050-wpm Printer (5- level) 245 100
1, 200-wpm Printer 245 100
Magnetic Tape Equipment
(1,200 wpm) 100 50

* These prices were in effect April 1, 1970 and are subject to change.

a data set or any optional features.

© 1970 AUERBACH Info, Inc.
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BROADBAND FACILITIES

REPORTS
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1. BROADBAND

Communications facilities having higher bandwidth capabilities than voiceband facilities are
termed 'broadband" or "wideband'" services. Wherever data must be transmitted at speeds
substantially higher than 2, 400 bits per second, broadband facilities will generally need to be
used.

A broadband communications facility can usually be divided, by the common-carrier, into a
number of independent channels of lower bandwidth ("'derived' channels). A voiceband channel,
derived from the basic broadband channel, is frequently used to coordinate data communications.

2. LEASED BROADBAND FACILITIES
2.1 Telpak Service

Telpak is a general name for a service which provides the capacity and felxibility required to
meet bulk communication needs and is offered by both the Bell System and Western Union,
Telpak Service is designated as Series 5000 channels. The information presented in this section
is illustrative only, and is based upon information in the current tariff, At the present time
there are some restrictions on the facilities that can be offered; the local common-carrier
communications consultant should be contacted for exact information as to the status of the
various offerings.,

Two classifications of interstate Tekpak Service are currently offered, and these are summar-
ized in Table I.

TABLE I. CLASSES OF INTERSTATE TEKPAK SERVICE

Maximum Equivalent Ba;slggg ?;y ’ Inter-Exchange
Type Class Carrier Spectrum Equivalent Line Charg?eg
Assignment, kHz Voice Channels $/mile/month*
5700 c 240 60 30
5800 D 1000 240 85

Table II summarizes the currently available Telpak terminals. Unless otherwise specified,
these terminals are available from both the Bell System (AT&T) and Western Union.

In general, the full base capacity of a Telpak channel must be leased, with the common carrier
furnishing the derived channels in accordance with the customer's specifications. The full
capacity need not be terminated, but the full Telpak line charge applies in any case. In a
manner consistent with the arrangements approved by the FCC for private microwave systems,

a Telpak channel may be shared among several users. Such users must be in the same business,
and this business must be regulated by a federal, state, or local agency; examples of such
businesses include companies and railroads. Sharing of Telpak facilities is limited to division
of the base capacity among the sharing users; the same derived channel may not be used by two
different users.

* These rates were in effect April 1, 1970, and are subject to change. The full bandwidth of
Telpak C can be utilized as a single channel for high-speed data transmission, The base
capacity of all classifications can be divided into a number of independent channels for
simultaneous data transfers at various rates. The full bandwidth of Telpak D cannot be

utilized as a single channel.

© 1970 AUERBACH Info, Inc.
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The major charges for Telpak Service consist of two components:
° Line charges, which are proportional to the distance spanned; see Table I.

e  Service terminal charges, which apply at each end of the channels for each derived facility;
see Table II.

All costs shown are illustrative only and are subject to change.

2.2 Wideband Data Channels

Both AT&T and Western Union now provide a wideband data channel service that effectively re-
places the discontinued Telpak A Service. This service is designated as Series 8000 wideband
data channels.

Wideband Service is essentially a 48-kHz facility embracing 12 voiceband channels. The service
offers various arrangements that include one of the following:

e A single 48-kHz data channel

° Two 24-kHz data channels

®  Twelve voiceband channels

° Combinations of the above not exceeding the 48-kHz channel bandwidth.

The service can be used for data, facsimile, or voice transmission, Alternate use of a wide-
band channel as individual voiceband channels is allowed when the wideband channel is not being
used for data or facsimile transmissionf

Wideband channels can be connected to equivalent Telpak terminals provided that all channels so
connected terminate at the same locations. Within limits, the user can subdivide each voiceband
channel to provide narrowband facilities.

The major charges for Wideband Service include:

e Line charges, which are proportional to the distance spanned; see Table III.

e Service terminal charges, which apply at each end of the channels for each derived facility;
see Table IV. '

e Installation charges, a one-time charge applied for each terminal; this is treated as part
of the service terminal charge; see Table 1V,

All costs shown are illustrative only and are subject to change.

2.3 Bell System Series 11000 Channels

AT&T now offers, on an experimental basis, high-capacity broadband channels classified as
Series 11000 channels. The service is for a three-year period expiring November 1, 1972 unless
cancelled, changed, or extended. Usage is confined to points in the states of Illinois, Indiana,
Michigan, New Jersey, New York, Ohio, and Pennsylvania.

AT&T states that the selected seven-state trial territory was chosen in order to obtain a rep-
resentative market study over a range of densities and lengths of haul.

2 AUERBACH Computer Technology Reports
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TABLE II.

TELPAK TERMINALS

3300

Service
Terminal

Type (2)

Bandwidth in kHz or
Data Rate in bits/sec

Equivalent

Charge per Service
Terminal (1)

Voice Channels

Installation, $

Monthly, $

Remarks

5701

10 Hz to 20 kHz
or
40, 800 bits/sec

or
50, 000 bits/sec

12
12

200
200

200

100(3)

425
425

425

65(3)

Does not include a voice
coordination channel
Includes 1 voice channel
for coordination
Asynchronous or syn-
chronous operation; in-
cludes 1 voice channel for
coordination

Optional supplementary
control arrangement

5703

29 to 44 kHz
or

19, 200 bits/sec

200

200

425

425

Designed for 2-level
facsimile transmission;
includes 1 voice channel
for coordination
Synchronous operation;
includes 1 voice channel
for coordination

5706(4)

50, 000 bits/sec

12

200

425

Designed for the trans-
mission of secure com-
munications and furnished
to a department or agency
of the U.S. Government;
a supervisory signal
arrangement is included

5707(4)

18, 750 bits/sec

400

560

Designed for the trans-
mission of secure com~
munications and furnished
to a department or agency
of the U.S. Government;
includes 1 channel for
alternate voice transmission

5708(4)

50, 000 bits/sec

12

100

150

Asynchronous or syn-
chronous operation; de-
signed for use with 50
Kilobit switched foreign
exchange service; includes
one voice channel for co-
ordination

5751

200 Hz to 100 kHz

or
230,400 bits/sec

60

200
200

100(3)

650
650

65(3)

Does not include a voice
coordination channel
Asynchronous or synchro-
nous operation; includes 1
voice channel for coordi-
nation

Optional supplementary
control arrangement

Narrowband or
voiceband ter-
minals equiv-
alent to those
specified in
Paragraph 2.1
of Reports 3100
and 3200

Up to 180 bits/sec for
narrowband and up to
2,400 bits/sec for
voiceband terminals,
depending on the spe-
cific service

Each narrowband
channel requires
the equivalent of
1/12 voice channel,

Each voiceband
channel requires 1
equivalent voice

20

20

channel

35

35-255

Normal voice channel data
sets are required and are
not included in the terminal
charge

Normal voice channel used
for facsimile operation

Notes:
)
(2

These charges wefe in effect April 1, 1970 and are subject to change.

The charges for these terminals include a data set or suitable terminating facility; the data

channels can be derived from a Telpak C or D Service. Western Union has redesignated its
Telpak Service terminals to conform with the AT&T 5000 Series designation. Previous desig-
natjons, enclosed by parentheses, were: 5701 (A1), 5703 (A3), 5703 (A3), 5751 (C1).

3)

transmission of restricted 3-of-14 code at up to 20 code combinations per second.

(4)

© 1970 AUERBACH Info, Inc.

These service terminals are supplied by AT&T only.

Supplementary control arrangement allows voice channel to be used solely or alternately for




3300 DATA COMMUNICATIONS

TABLE III. WIDEBAND SERVICE INTER-EXCHANGE MILEAGE CHARGES

Channel Charge,

Maximum Equivalent Base Capacity, $/mile/month
Type Carrier Spectrum Number of Equiv- " e
. . First 250 Next 250 Additional
Assignment, kHz alent Voice Channels Miles Miles Miles
8800 48 12 15.00 10.50 7.50

Two types of Series 11000 channels are available: Type 11240 and Type 11048. Both are fur-
nished on a point-to-point basis only. The service offerings of these two channel types are
outlined in Table V.

2.4 Other leased Broadband Facilities

Several high-speed facilities are available from both the Bell System and Western Union for
special applications. A summary of these facilities is presented in Table VI. Only illustrative
line charges are shown, because the terminals are usually custom-~engineered for specific
applications. These facilities can usually be subdivided to provide multiple voiceband channels.

3. PUBLIC SWITCHED BROADBAND SERVICES

3.1 Western Union Broadband Exchange Service

The Broadband Exchange Service is a general switched service that provides subscribers with
alternate voice/data communications over full-duplex facilities of selectable bandwidth. The
bandwidths in current use are 2 and 4 kHz. A 48-kHz extension of this service is planned for the
near futrue. A more complete description of the existing service is presented in Paragraph 3.3
of Report 3200,

3.2 Bell System Data-Phone 50 Service

AT&T introduced Data~-Phone 50 Service on April 1, 1968 on a trial basis. It provides high
speed (50 kilobit-per-second) switched, message rate service for data and facsimile. The trial
period for this service is three years (to March 31, 1971),

Data-Phone 50 became fully automatic, allowing customer dialing on all calls, on November 15,
1969. Prior to that date only calls within an exchange could be dialed by subscribers, with
intercity calls requiring operator intervention.

The service is offered within and between switching centers in four cities: New York, Chicago,
Los Angeles, and Washington, D. C. Subscribers located in the same exchange as a switching
center are connected to that center by a local access line. Other areas desiring service can
request interconnecting interstate private lines thus establishing Foreign Exchange Service.
Charges for such a Foreign Exchange Service would consist of:

(1) Series 5000 or 8000 inter-exchange charges as shown in Tables I and III, respectively

(2) Service terminal charges at each end of the Foreign Exchange Channel of Type 5708 or
Type 8802 as shown in Tables II and IV, respectively

(3) Data-Phone 50 charges between switching centers as shown in Tables VII and VIII.

AUERBACH Computer Technology Reports
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TABLE IV, WIDEBAND SERVICE TERMINALS

3300

Bandwidth in kHz or
Data Rate in bits/sec

Equivalent
Voice Channels

Charge per Service
Terminal (1)

Installation, $

Monthly, $

Remarks

8801

10 to 20 kHz

40, 800 bits/sec

50, 000 bits/sec

12

12

12

200

200

200

100

425

425

425

65

Does not include a voice
coordination channel

Includes 1 voice channel
for coordination

Asynchronous or synchro-
nous operation; includes

1 voice channel for co-
ordination; supplementary
control arrangement allows
voice channel to be used
solely or alternately for
transmission of restricted
3-0f-14 code at up to 20
code combinations per
second

Optional supplementary
control arrangement

8802(2)

50, 000 bits/sec

12

100

150

Asynchronous or synchro-
nous operation; includes

1 channel for coordination;
furnished in connection with
50 kilobit switched foreign
exchange service

8803

29 to 44 kHz

19, 200 bits/sec

200

200

425

425

Designed for 2-level fac-
simile transmission; in-
cludes 1 voice channel for
coordination

Synchronous transmission;
includes 1 voice channel for
coordination

Voiceband
terminals
equivalent to
those specified
in Paragraph
2.1 of Report
3200

up to 2,400 bits/sec

3,000 Hz

3,000 Hz

up to 12

up to 12

up to 12

10

10

10

250
plus
12.50(3)

250
plus
60(3)

250
plus
12.50(3)

Normal voice channel for
data transmission; data
sets, if required, are not
included in the service
terminal charge

Normal voice channel for
facsimile transmission; data
sets, if required, are not
included in the service
terminal charge

Normal voice channel for
voice transmission

Notes:

(1) These charges were in effect April 1, 1970 and are subject to change.

(2)  This channel is not available from Western Union.

(3)  The additional charge is for the first service terminal; each additional service terminal is charged at
$7. 50 per month (voice or data use) and $20 per month (facsimile use).

© 1970 AUERBACH Info, Inc.
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TABLE V. TYPES OF SERIES 11000 CHANNELS

Channel Charge, $/mile/month (1)
Type Mg:i‘rilll;l;l gp%ft‘;'?ll;xalnt Num%isreo(fx;i)p;uciigient Fil\r/*lsiil:e2s50 Nf;ﬁeiso A(%\c/}ﬁ?snal
Assignment, kHz Voice Channels
11240 240 60 (2) (2) 18,00 (2)
11048 48 12 15.00 10,50 7. 50

Notes:
(1) These rates were in effect April 1, 1970, and are subject to change.
(2) Type 11240 channels will be furnished only between selected points in the seven-state trial

territory. Contact the local Bell communications consultant for exact listings in a particular
area of interest.

TABLE VI. BROADBAND FACILITIES FOR SPECIAL APPLICATIONS

Type Channel Bandwidth, Appro]); Itx;a%eaz\;[ammum Line Charge,

kHz bits/se o $/mile/month
Single Channel 8 5,000 6.00
16 10, 000 11.70
Video Channel 2,800 1,500, 000 67.00
4,000 1,900, 000 67.00
6,000 2,900, 000 67.00

TABLE VII, DATAPHONE 50 INTER-EXCHANGE CHARGES
(Dollars Per Minute or Fraction Thereof)

From/To Chicago New York | Washington, D.C. | Los Angeles
Chicago — 2.25 1.75 2.75
New York 2.25 ‘ - 1.25 3.25
Washington, D. C. 1.75 1.25 — 3.25
Los Angeles 2,75 3.25 3.25 -

6 AUERBACH Computer Technology Reports
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TABLE VII,

DATAPHONE 50 STATION TERMINAL CHARGES*

Terminal Type

Installation, $

Service and Equipment,

50 kilobit, synchronous

$/Month
50 kilobit, nonsynchronous
or 125 275
50 kilobit, synchronous
Alternate, 50 kilobit non-
synchronous
and 125 300

3300

* Includes a local voice coordinated 50 kilobit-per-second access line, termination in a switch-
ing center, and appropriate data sets at subscriber's premise.

Certain switching centers provide "extended area' coverage so that subscribers located in
surrounding areas can have Data-Phone 50 service, at an additional charge.

Bell communications consultant for exact offerings in a particular area of interest.

Consult the local

All wideband circuits are four-wire, full duplex. An end-to-end, two-wire, half~duplex voice
coordination channel is also provided.

Data-Phone 50 calls can be initiated manually with a Touch-Tone telephone (see Report 6040)
or with an optional Automatic Calling Unit used in conjunction with the appropriate customer-

provided terminal equipment.

Transmission can be for 50 kilobit-per-second synchronous data,

for facsimile at a nonsynchronous rate of approximately 50 kilobit per second, or for alternate
synchronous/nonsynchronous transmission.

© 1970 AUERBACH Info, Inc.
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AUERBACH DATA COMMUNICATION REPORTS

The following pages complete the two-part March supplement of AUERBACH Data Communi-
cations Reports, The information contained herein outlines, in comparison chart form, the
salient characteristics of well over 200 communications terminal equipment systems and
devices,

A Users' Guide for Communications Terminal Equipment is included. The Users' Guide
defines each comparison chart entry.

Please file these pages promptly in your binders according to the following filing instructions.
We then suggest routing this cover sheet to those who should be informed of the significant
new information now available in AUERBACH Data Communications Reports, This cover
sheet may then be discarded.

FILING INSTRUCTIONS

Filing Instructions For New Pages in This Issue
Remove Old | Section First Last Follows
Binder Behind Tab Pages Name Page Page Page
1 COMPAR-
ISON
CHARTS
TERMINAL 4200:01- Terminal 4200:01 4200:77 Tab
EQUIP- 4200:40 Equipment
MENT
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AUERBACH

DATA 4200:01
COMMUNICATIONS
REPORTS

AUERBACH . ‘"TERMINAL EQUIPMENT

USERS' GUIDE TO COMPARISON CHARTS: COMMUNICATIONS TERMINAL EQUIPMENT

This section briefly explains the meaning of the entries found in the comparison charts for commu-
nications terminal equipment

IDENTITY

Both the formal name and model number of the subject equipment are stated, as well as any acronym
by which the unit is commonly known.

REPORT NUMBER

The four-digit number that uniquely identifies the detailed equipment report in AUERBACH Data
Communications Reports, which covers the subject device. Information in the comparison chart
has been extracted from this report.

FUNCTION
A Dbrief statement of the general purpose and characteristics of the subject equipment, usually in-

cluding the types of transmission facilities to which the equipment can be connected and the types of
input and output it can employ.

PREPARED INPUT

Medium

Types of previously prepared input data (e.g., punched paper tape, punched cards) accepted
by the subject equipment.

Code

The set of symbols and rules by which characters are represented (e.g., USASCII and Baudot
codes) at the input to the subject equipment.

Speed
Peak speed of the input unit, without regard to any restrictions imposed by the communications

facilities or the receiving terminal. Units of characters/second or cards/minute are noted as
appropriate.

MANUAL INPUT
Method of Entry

Provision(s) for entering variable data at transmission time; usually by either a keyboard or a
set of dials, switches, slides, or levers.

Number of Characters

Refers to the characters the subject equipment can transmit for each message. Indicates the
character capacity of the buffer for those devices which store all or part of a message for bulk-
type transmission.

OUTPUT
Medium

The means by which the data can appear at the output (e.g., punched paper tape, punched cards,
or printed copy).

© 1970 AUERBACH Info, Inc. 3/70



4200:02

TERMINAL EQUIPMENT

Code

A set of characters or symbols and rules by which characters are represented at the output of
the subject equipment. For page printers and display devices the number of printable/dis-
playable characters is indicated.

Speed

The peak speed of the output unit, without regard to any restrictions imposed by the communi-
cations facilities.

DATA TRANSMISSION

Line Type

Capabilities of the communication line facilities. The type(s) will be one (or more) of three
classes: narrowband, voiceband, or broadband.

Speed, bps

Output data rate(s) of the subject equipment, measured in bits per second.

Mode

The subject equipment's method of communication between two points. Operation will be in
one or more of the following basic modes: simplex, communications in one direction only;

half-duplex, communications in both directions but in only one direction at a time; or full-
duplex, communications in both directions simultaneously.

Code
A specific set of symbols and rules by which characters to be transmitted are represented.
Timing

The method used to establish synchronization. Two commonly employed techniques are start/
stop or asynchronous synchronization and synchronous transmission.

ERROR CONTROL

The method provided for detecting errors and the procedures used for correcting or overcoming
them are indicated.

3/70
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DATA 4200:03
COMMUNICATIONS
REPORTS
AUERBACH TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY American Data Systems| American Regitel American Regitel American Regitel AT&T
ADS-715 Model 701 Model 4440C Model 12212 Touch-Tone
Data Communications | Data Communications Console Printer Boarding Pass Printer | Handset
Terminal Terminal Controller
REPORT NUMBER - - - —_— 6040

FUNCTION Transmission/recep- | Transmission/recep- | Printed copy output of |High-speed std format | Remote keyboard entry
tion of alphanumeric tion of data over public | alphanumeric data re- |printout of alphanu- of digital data over
data over voiceband telephone network; ceived over voiceband |meric data on single public telephone net-
line; keyboard input; numeric keyboard data |line line work
printed copy output entry; alphanumeric

printed copy output
Medium No provision Credit cards, mer- No provision No provision Dial card
a chandise tickets
w - | Code - - - e 2-of ~8
x >
<4 a
& Z | Speed:
o« Char/sec - - - - 10
bl Cards/min - - - - -
T - Method of Entry 50-key keyboard 23-key keyboard No provision No provision 10/12-key keyboard
2 >
Z % | No. of Char Variable Variable - - 1-14
==
Medium Printer Printer Printer Printer (dual print Voice response output
heads)
5 Code 88 char 44 char 44 char 44 char -
o
5 Speed:
o Char/sec 10/15 40 40 30 (each print head) -
Cards/min - - - — -
Line Type Voiceband Voiceband Voiceband Voiceband Voiceband
4
O | Speed, bps 100-134.5 Up to 300 Up to 300 Up to 300 Approx 80
v
s Mode Half -duplex Half-duplex Half -duplex Half-duplex Half -duplex
g 5 (receive only) (receive only)
Z | Code 8-level USASCII; 6~ USASCII USASCII USAsCI 2-of -8
I level CDR/EBCD
- Timing Asynchronous Asynchronous Asynchronous Asynchronous Receiver activated by
each data group
ERROR CONTROL Char parity checking Char parity/longitudinal | No provision No provision No provision

redundancy checking

MONTHLY RENTAL, §

2800 (purchase price)

85-100 (terminal);
450 (controller)

35

75

Included in telephone
bill

COMMENTS

Remote I/0 terminal
consisting of std IBM
Selectric typewriter;
control equipment per-
mits operation as re-
placement for IBM 2741
Correspondence/EBCD
code or TTY 33 KSR
(switch~controlled);
acoustic coupler line
interface; parity error
light

Controller capable of
multiplexing up to 120
terminal communica-
tions channels; limited
processing capability;
4000- to 8000-bit stor-
age capacity

Printer uses any
single/multiple ply
paper; available in 30-,
40-, or 80-col units
with full electronics or
basic mechanism only;
impact printing up to 5
copies; 10 char/in., 6
lines/in. spacing;
friction-feed platen;
data rate up to 8KHz
optional; versions avail-
able for ticket-printing,
validation, mobile ap-
plications

Printer prints two
formatted

Auxiliary Touch-Tone
hbutton dialers/

simultaneously each
with 30 char max on 1
line; document is hand
inserted for printing;
data rate up to 8KHz
optional

card dialers available
for use with rotary-dial
handsets

© 1970 AUERBACH Info, Inc.
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TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

automatic retransmis-
sion

IDENTITY Anderson Jacobson Applied Peripheral Applied System
ADT 233 Acoustic Systems ASC 1170
Data Terminal Model DG-4 Communications Terminal

Data Entry Terminal

REPORT NUMBER 6050 - -

FUNCTION Transmission/reception of data over public Transmission of nu- Remote tr ission of punched card/paper
telephone network via acoustic coupler; meric/mag tape cas-~ |tape data over voiceband line to central computer
keyboard/paper tape input; paper tape/printed  |sette data over voice- |system; reception of data to punched cards/
copy output band line to computer/ |printed copy output

off-line mag tape
recorder
Mediuvm Punched tape (ASR) Magnetic tape Punched cards Punched tape
a
w 3 Code 8-level USASCII 11-level USASCII Hollerith 8-level
<
& Z |speed:
@« = Char/sec 10 - — 400
Ll Cards/min - - 225-500 -
- - Method of Entry  |45-key keyboard (ASR/KSR) No provision Keyboard
2 >
<zt %- No. of Char Variable - Variable
: =
Medium Punched tape (ASR) Printer (ASR/KSR) No provision Punched cards Printer
5 Code 8-level USASCI 64 char - Hollerith 64 char
a
5 Speed:
o Char/sec 10 10 - - -
Cards/min - - - 100 300-600 lpm
Line Type Voiceband Voiceband Voiceband
z
O | Speed, bps Up to 300 110, 300, 1200 2000-4800
v
E 2 Mode Half-/full-duplex Half-/full-duplex Half-/full-duplex
w
a E Code 8-level USASCII T-level USASCII USASCII/EBCDIC
E | Timing Asynchronous Asynchronous Synchronous
ERROR CONTROL Even parity generation Char parity checking; Char parity checking; communications support

software (optional)

MONTHLY RENTAL, §

88 (mobile KSR);
99 (mobile ASR);
107 (portable KSR);
128 (portable ASR)

50;
2200 (purchase)

500-1600

COMMENTS

Modified TTY 33; ASR/KSR units available as
ADT 233/integral acoustic coupler or as TTY
33/separate coupler; couplers provide originate,
originate/dual input interface, or originate/
answer modes; portable or mobile facilities avail-
able; KSR includes keyboard/printer; ASR adds
paper tape 1/0

DG4 transmits to
DG-5 (off-line, 9-track,
800-bpi, mag tape re-
corder) or directly to
computer communica-
tion device; can be
Ipolled or operate in
loriginate mode; pro-
lvisions for other input
(badges, cards) avail-
lable; compatible with
Bell System 103A Data
t via acoustic
oupling/DAA; keyboard
nerates digits 0-9
plus special function
char; 132, 000~char
Istorage/mag tape cas-
lsette; 15-key adding
machine keyboard enters
data onto mag tape

Used as on-line system/optionally as stand-alone,
off-line computer; programmable processor in-
cludes 4096~char core memory; compatibility,
formatting, data compression under program
control; expandable to include 500-cpm card
reader, 1000-lpm printer, 400~cpm card punch;
optional software compatibility with IBM 360/20,
1050, 2270, 2780, Burroughs TC-500/remote
operation with IBM 360, Univac 1108, CDC 6600;
synchronous/asynchronous modem controllers
compatible with Bell System Data Sets 201/202
(up to 1800 bps) or 103 (110, 150, 300 bps); 80~/
132-char print line; remote TTY 83/35 ASR, IBM
2741, GE 300 keyboard/printers, 8-level, 50~-cps
Ipaper tape punch available
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COMMUNICATIONS
4 ERBACY, REPORTS TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Badger Meter Badger Meter Berkeley Scientific

Noller Control System
DTS-112 Remote Batch Terminal

Noller Control System
DTS-114 Remote Batch Terminal

Laboratories
GP-30
Data Terminal

REPORT NUMBER

FUNCTION Remote, programmable, communications Remote, programmable, communications Remote keyboard entry/
terminal for transmission/reception of batched | terminal for transmission/reception of batched | visual display via nixie
data over voiceband line; keyboard data entry; data over voiceband line; keyboard data entry; tubes of numeric data
punched card 1/0; printed copy output punched card 1/0; printed copy output transmitted to/received

from remote computer
over voiceband line
Medium Punched cards Punched cards No provision
[}
E Code Hollerith/binary Hollerith/binary -
< a
& Z | Speed:
o Char/sec - —_ -
a Cards/min 400 600 -
-g‘ e Method of Entry | TTY 33 ASR TTY 33 ASR 19-key keyboard
Z % | No. of Char Variable Variable Up to 11
=
Medium Printer Punched cards Printer Punched cards Nixie tubes
§ Code 64 char Hollerith/binary 64 char Hollerith/binary 10 digits; 1 special
e char (decimal)
> Speed:
o Char/sec - - - - 50,000
Cards/min 300 1Ipm 120 1000 lpm 120 -
Line Type Voiceband Voiceband Voiceband
z
O | Speed, bps 2000, 2400, 4800, 9600 2000, 2400, 4800, 9600 110, 2000, 2400
wv
5 ‘é Mode Half-/full-duplex Half~/full-duplex Half-Guplex
e 2 Code Any 6- to 9-level code Any 6- to 9-level code T-level USASCI
<
= Timing Synchronous Synchronous Synchronous

ERROR CONTROL

As programmed

As programmed

No provision

MONTHLY RENTAL, $§

1095 (basic system includes line printer, card
reader, TTY 33 ASR, 4K-memory computer);
49,529 (purchase)

1585 (basic system includes line printer, card
reader, TTY 33 ASR, 4K-memory computer);
71,886 (purchase)

Purchase price:
4300 (serial, USASCII);
3700 (parallel, BCD)

COMMENTS

Computer-based terminal; additional 4K storage/
peripherals expand stand-alone processing capa-
bilities; card punch/mag tape units optional;
monthly rental applies to 5-yr lease

Computer-based terminal; additional 4K storage/
peripherals expand stand-alone processing capa-
bilities; card punch/mag tape units optional;
monthly rental applies to 5-yr lease

Operates stand~alone or
under remote program
control; asynchronous,
4-bit parallel, BCD
model also available up
to 50,000 cps; max of
14 nixie tubes (10 digits/
tube); 4 control keys;
compatible with Bell
System Data-Phone Data
Sets 201A (switched,
2000 bps) and 201B
(leased, 2400 bps)

© 1970 AUERBACH Info, Inc.
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COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Burroughs
Series TC500
Terminal Computex

Burroughs
2531/3351
Single-Line Controls

Burroughs 3353
Multi-Line Control

REPORT NUMBER

6072

6070

FUNCTION Stored program terminal with arithmetic computation capability; can Connects Burroughs Connects up to 36
transmit/receive data over voiceband line to most Burroughs/non- B2500/B3500 computer | narrow/voiceband com-
Burroughs computer systems to a single narrow/ munication lines to
voiceband line Burroughs B3500 com-
puter system
Medium Punched tape Punched cards Computer Computer
2 = | Code 5-level TTY/any 6- or Any code with internal translation 8 bit USASCII, EBCDIC, | 8bit USASCII, EBCDIC,
:‘ 2 7-level for 64 char 6 bit BCL, 5bit Baudot | 6 bit BCL, 5 bit Baudot
& Z | Speed:
« ~ Char/sec Up to 40 - Up to 600 Up to 600/line
o Cards/min - Up to 100 — -
< - Method of Entry 74-key keyboard No provision No provision
2>
Z o Variabl - -
<z No. of Char riable
=
Medium Punched tape Printer Punched cards Computer Computer
'5 Code 5-level TTY/any 6~ 64 char Same as card input 8bit USASCII, EBCDIC, | 8bit USASCII, EBCDIC,
& or 7-level 6 BCL, bit5bit Baudot | 6 bit BCL, 5 bit Baudot
=3 Speed:
o Char/sec 40 20 Up to 25 Up to 300 Up to 600/line
Cards/min - - - - -
Line Type Voiceband Narrow/voiceband Narrow/voiceband
z
O | Speed, bps 1200 Up to 4800 Up to 4800
wv
E 2 | Mode Half-duplex Half-/full-duplex Half-/full-duplex
wv
e E Code 8-level USASCII Any code up to 8- Any, up to 8 levels
levels
= Timing Asynchronous Synchronous/asyn~ Synchronous/asyn-~
chronous chronous

ERROR CONTROL

Char/longitudinal parity checking; automatic retransmission

Char/message parity
checking (depending on
code)

Char/message parity
checking (depending on
code)

MONTHLY RENTAL, $

295-645

155~238 (depending on
line adapter used)

400

COMMENTS

Features integrated circuit logic, flexible internally-stored firmware,
up to 1280 64-bit words of disc storage; programs loaded via line from
computer or integral paper tape loader; all I/0 functions controlled by

stored program

Various adapters
available for con-
nection to wide range
of std communications
facilities/remote ter-
minals

Various adapters
available for con-
nection to wide range
of std communication
facilities/remote ter-
minals
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TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Burroughs TC-700
Teller Terminal

Burroughs B9351

Input and Display System

REPORT NUMBER

6071

FUNCTION Stored-program teller terminal with arithmetic computation capability; Video display of alphanumeric data transmitted
can transmit/receive data over voiceband line to most Burroughs/non-~ to/received from remote computer; printed copy
Burroughs computer systems output
Medivm Punched tape Punched cards No provision
2 ~ | Code 5-level TTY/6- or 7-level Any code with internal translation -
: 2 code for 64 char
& Z | Speed:
a Char/sec Up to 40 Up to 100 -
o- Cards/min - - -
< - Method of Entry 74-key keyboard 67-key keyboard
2>
‘Zt ; No. of Char Variable Up to 250, 506, or 1018
=
Medivm Punched tape Printer Punched cards Cathode ray tube Printer
5 Code 5-level TTY/6- or 64 char Same as card input 67 char 64 char
[ 7-level code
-
=3 Speed:
[} Char/sec Up to 40 Up to 20 Up to 25 2400 10
Cards/min - - - - -
Line Type Voiceband Narrow/voiceband
z
Q ‘Speed, bps 1200 150, 1200, 1800, 2000, 2400
wv
E 2 | Mode Half-duplex Half~duplex
n "
z Code 8-level USASCII 8-level USASCH
= Timing Asynchronous Synchronous/asynchronous

ERROR CONTROL

Char/longitudinal parity checking; automatic retransmission

Char/longitudinal parity checking; manual/
automatic retransmission

MONTHLY RENTAL, $

260 to 431

100-325 (control); 60 (display); 20 (keyboard);
75 (printer/adapter)

COMMENTS

Features integrated circuit logic, flexible internally-stored firmware,
up to 1280 64-bit words of disc storage; programs loaded via line from
central computer/through integral paper tape loader; all I/O functions

controlled by stored program

Multiple display stations can be connected to
central controller; multiple controllers can
share 1 data set; printed copy output via TTY 33
RO (1/controller); includes 1024-char core mem-
ory; screen format is 25 80-char lines; 250, 506,
1018 total displayable char

© 1970 AUERBACH Info, Inc.
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4200:08
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Burroughs B9352
Input and Display
Terminal

Bonnar-Vawter
Expedata 600
Tape Reader/
Transmitter Unit

Bunker-Ramo
Series 200
Data Display System

REPORT NUMBER

6060

parity checking; auto-
matic/manual retrans-
mission

FUNCTION Video display of al- Transmission/recep~ | Video display of alphanumeric data transmitted to/received from remote
phanumeric data tion of paper tape data | comp ; keyboard/punched tape input; display/punched tape/printed
transmitted to/re- over voiceband line copy output
ceived from remote
computer

Medium No provision Punched tape Punched tape
g = | Code - Any 5- to 8-level code | 8-level USASCI
<2
a Z | Speed:
x T Char/sec - 60 10
e Cards/min - -_ -
b= - Method of Entry 68-key keyboard No provision 15-/42-key keyboard
2 D5
E % | No. of Char Up to 960 - Up to 384/768 char/unit (depending on model/arrangement)
£ =
Medium Cathode ray tube Punched tape Cathode ray tube Punched tape Prinfer
5 Code 69 char Any 5-to 8-level code |14-64 char Any 5- to 8-level 64 char
S code
=3 Speed:
o Char/sec 2400 bps 60 41,600 10 10
Cards/min - - - —-_ -
Line Type Narrow/voiceband Voiceband Voiceband
r4
o Speed, bps 150, 1200, 1800, 2000,| 600 600-2400; typically 1200, 1800, 2000, 2400
@ 2400
E g Mode Half-duplex Simplex Half-duplex
a 2 Code 8-level USASCI Any 5- to 8-level code | 8-level USASCII
«
= Timing Asynchronous/syn- Synchronous Synchronous/asynchronous
chronous
ERROR CONTROL Char/longitudinal No provision Char/longitudinal parity checking; manual retransmission from display

units; automatic retransmission from auxiliary units

MONTHLY RENTAL, §

195

38; 900 (purchase)

56-88/display unit; 331 to over 900/central controller; approx 53/non-

display device control; nondisplay devices extra

COMMENTS

Multiple displays can
be connected: 9 per
direct cable con-
nection/16 per modem
per multi-drop

Basic configuration
includes paper tape
reader/punch, integral
data set; compatible
with Bell System Data
Set 402C; automatic
answer optional

Multiple display/punched tape/printer units connected to central con-
troller; 14 or 15 additional keys generate special function codes

3/70

AUERBACH Data Communications Reports




AUERBACH

DATA
A COMMUNICATIONS
REPORTS

AUERBACH
®

4200:09
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Bunker-Ramo ComData
Series 2200 Series 33

Data Display System

Portable Terminal

REPORT NUMBER

FUNCTION Video display of alphanumeric data transmitted to/received from remote |Portable transmission of manually-keyed/punched]
computer; keyboard/punched tape input; display/punched tape/printed tape data over voiceband/telegraph-grade lines
copy output via acoustic coupler; paper tape/printed copy

output
Medium Punched tape Punched tape
Q
w 5 Code 8-level USASCIL 8-level USASCI
<
o 2 Speed:
o Char/sec 110 10
o Cards/min — —
= - Method of Entry 58-/71-key keyboard 53-key keyboard
2 >
E ; No. of Char Up to 960 char/unit (depending on model/arrangement) Variable
s =
Medivm Cathode ray tube Punched tape Printer Punched tape Printer
'5 Code 62/92 char Any 5- to 8-level 64 char 8-level USASCI 80 char
& code
=) Speed:
o Char/sec 55,000 100 10 10 10
Cards/min — - - —_ —_
Line Type Voiceband Narrow/voiceband
z
o Speed, bps 600-2400; typically 1200, 1800, 2000, 2400 Up to 110
wv
E g Mode Half -duplex Half-/full-duplex
e 2 Code 8-level USASCII 8-level, 11-unit USASCII
= Timing Synchronous/asynchronous Asynchronous

ERROR CONTROL

Char/longitudinal parity checking; manual retransmission from display
units; automatic retransmission from auxiliary units

Char parity generation

MONTHLY RENTAL, §

60-83 (display unit); 250 to over 800 (central controller); approx 50 (non-
display device control); nondisplay devices extra

23 (KSR);
37 (ASR)

COMMENTS

Multiple display/punched tape/printer units connected to a central con-
troller; approx rental for single-station configuration is $216 (display
station/control unit); 12 or 16 additional keys generate special function
codes

TTY 33 KSR/ASR modified for time sharing ap-
plications; interfaces ComData 301A Acoustic
Coupler/301F Data Set; 74-char print line; KSR
includes keyboard/printer; ASR adds paper tape
1/0; fixed 21-char WRU answerback message;
acoustic coupler operates in originate/answer
modes

© 1970 AUERBACH Info, Inc.

3/70



4200:10
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Clary Datacomp System

4000 Series

Intelligent Terminals

REPORT NUMBER

FUNCTION Remote programmed pre ing, pre-pr report generation of data transmitted/received over voice/broadband
facilities; can be used as stand-alone computer system
Medium Punched tape Magnetic card Magnetic tape
g - | Code Any 5-to 8-level Any 5~ to 9-level Any 8-level code
>
<
& E Speed:
o = Char/sec 60-300 Up to 1000 Up to 1000
e Cards/min - Up to 60 -
< - Method of Entry IBM Selectric TTY 33/35 ASR 49-key CRT keyboard
2 >
Z % | No. of Char Variable Variable Variable
=
Medium Punched tape Magnetic card Magnetic tape Printer Cathode ray tube
5 Code Any 5- to 9-level Any 5- to 9-level Any 8-level code " |64 char 64 char
a
5 Speed:
o Char/sec 60-300 Up to 1000 Up to 1000 - TTY -compatible
Cards/min - Up to 60 - 100-600 lpm -
Line Type Voiceband/broadband
4
O | Speed, bps Up to 3,800,000
wv
E g Mode Half-/full-duplex
a 2 Code Same as input
<
= Timing Asynchronous

ERROR CONTROL

Program-controlled character/longitudinal/cyclical parity checking, automatic retransmission

MONTHLY RENTAL, $

300-1000 (depending on peripheral equipment/memory options)

COMMENTS

4000 Series is an extension of Datacomp 404 general-purpose digital computer product line; available in wide variety of
system configurations incorporating extensive selection of peripheral equipment; up to 16 multiple I/O stations may be
time-shared by Datacomp 404; max data rate restricted only by data set used; 2-usec memory speed per 16-bit word; 4
program-selected word length modes of 16, 32, 48, 64 bits; memory capacity of 1024/4096 16-bit words, expandable to
65,536 in 4096-word increments; 120 (Selectric), 72 (TTY), or 64 (CRT) keyboard-generated char; up to 132-char print
line; decimal arithmetic unit using 16-bit words; 16 addressing modes; 2 hardware index registers; 4 addressable registers

(1 is 64-bit) can be subdivided and individually addressable; 64-bit addr

via single I/0 instruction

ble

lator; cc

plete editing/formatting
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A DATA 4200:11
COMMUNICATIONS
AUERBACH REPORTS TERMINAL EQUIPMENT
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Clary Datacomp Communitype Communitype 550 and | Compat 88-03

Systems SP20 Digital Data Communication System 850 Magnetic Tape Conversational
Strip Printer Transmission/Con- Terminal
version Systems

REPORT NUMBER 6110 6120 6121 -

FUNCTION Prints binary coded Mag tape cartridge records data from keyboard/ | Transmission/recep~ | Transmission/recep-
input data received communications line; output from mag tape to tion of mag tape data tion of inquiry data over
from computer key- printer/communications line over voiceband line; voiceband line to re-
board/TTY source off-line transcription/ | mote computer
onto single-copy strip code translation
paper

Medivm No provision Mag tape Punched cards Magnetic tape No provision
a (optional)
w o | Code - 7-level IBM Hollerith Any 7-level (550)/ -
<2 Selectric 9-level (850) code
& Z | Speed:
2 Char/sec - 150 - 100 -
o Cards/min - - 75 - -
= Method of Entry No provision 55-key keyboard No provision 44-key IBM Selectric
s 5 keyboard
Z % | No. of Char - Variable up to 200,000 - Variable
=
Medium Strip printer (single Mag tape Printer Magnetic tape Printer
line)
5 Code 64 char 7-level IBM 88 char IBM BCD (550); 88
a Selectric EBCDIC (850)
= Speed:
o Char/sec 20 150 14.8 100 15
Cards/min - - — — -
Line Type Voiceband Voiceband Voiceband Voiceband
z
O | Speed, bps 20 cps 1200 Up to 1200 (switched)/ | Up to 134.5
< A 1800 (leased)
% Mode Half-duplex Half -duplex Half -duplex Half-duplex
a v
Z | Code 8-level USASCIL/ 6-level IBM Selectric IBM 7-level BCD 7-level IBM corre-
2 . 5-level Baudot spondence
- Timing Synchronous/ Synchronous Asynchronous Asynchronous
asynchronous
ERROR CONTROL No provisions Char/longitudinal parity checking; automatic Char/longitudinal Char parity checking

retransmission parity checking; re-
transmission initiated
via reverse channel
MONTHLY RENTAL, $ Purchase price: 295-460 395 (550); 105
690 (rack mount); 535 (850)

700 (desk mount)

COMMENTS

Parallel data entry
std; serial entry
optional; prints 64~
symbol USASCII char
set; min paper supply
is 160 ft with 19,000~
char capacity; print
speed increases with
smaller char set

Optional program and data memory (PAD) pro-
vides storage for up to 80,000 char (1000 lines
at 80 char/line); card reader optional

Transmit/receive op-
eration switch-
selectable at sending/

Standard features in-
clude Selectric key-
board, simul

receiving station;
record density of 556
bpi (550)/800 bpi (850);
includes 160-char
MOS/FET buffer

printed copy 1/0, bi-
directional inquiry
mode; oversize print
carriage optional

© 1970 AUERBACH Info, Inc.
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4200:12

TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY Compat 88-13 Compat Compat Compat Computer Terminals

Batch Terminal 88-23 CDT-100 CDT-200 UT-100
Batch Terminal Magnetic Tape Ter- Printer Terminal Utility Terminal
minal

REPORT NUMBER - - - - -

FUNCTION Remote, programmed | Transmission/recep~ | High-speed code trans- | High-speed, on-line/ | On-line remote conver-
transmission/recep~ | tion, batch processing | lation, transmission/ |off-line printed copy sation/batch processing
tion, batch processing | of data over voiceband | reception of mag tape |output of data received | of data transmitted/re-
of alphanumeric data | line data over voiceband over voiceband line i{el"?g over voiceband
over voiceband line line ine; keyboard/punched

card input; printed copy
output
Medium No provision No provision Magnetic tape No provision Punched cards
2 o |code - - Any 7-/9-level code | — Hollerith
<2
&z Speed:
o« Char/sec - - Up to 48,000 - -
o Cards/min - - - - -
= Method of Entry 44-key IBM Selectric | 44-key IBM Selectric | TTY 33 ASR keyboard |TTY 33 ASR keyboard | —
s 5 keyboard keyboard
=)
E 2 No. of Char Variable Variable Variable Variable -
=
Medivm Printer Printer Magnetic tape Printer Printer (nonimpact)
5 Code 88 char 88 char Any 7-/9-level code 64 char -
[
5 Speed:
[o] Char/sec 15 15 Up to 48,000 136,150, 212, 250
Cards/min - - - 425 lpm -
Line Type Voiceband Voiceband Voiceband Voiceband Voiceband
z
[¢] Speed, bps 1200/2000 bps 1200 or 2000 bps Up to 300/48,000 cps 1200/2400 1200 (async); 2400/
< i 4800 (sync)
= = | Mode Half-duplex Half -duplex Half-duplex Half-duplex Half-duplex (full-
P z duplex optional)
Z | Code 8-level USASCII; any 8-level USASCII; any 7-/9-level EBCDIC Any code up to 8 level | USASCI/EBCDIC
z 8-level code (optional) | 8-level code (optional)
= Timing Synchronous Synchronous Synchronous Synchronous Asynchronous/syn-
chronous
ERROR CONTROL Horizontal/vertical Horizontal/vertical Vertical/horizontal Vertical/horizontal Lateral/longitudinal

parity checking; auto-
matic retransmission

parity checking; auto-
matic retransmission

parity checking; pro-
grammed automatic
retransmission by
block

parity checking; auto-
matic retransmission
by block

parity checking; auto-
matic retransmission

MONTHLY RENTAL, $§

210

315

630 (7-track);
680 (9-track)

COMMENTS

Contains stored-
program controller
with 4K, 16-bit word
core memory; 50,000~
char mag tape storage

Contains stored-
program controller
with 4K, 16-bit word
core memory; 50,000~
char mag tape storage
ity; can be re-

send/receive; format
control; compatible
with Bell System Data
Sets 201A3, 202C,
202E; printed copy 1/0;
bidirectional batch
transmission/inquiry
mode; oversize print
carriage optional

programmed; unat-
tended send/receive;
format control; com-
patible with Bell Sys-
tem Data Sets 201A3,
202C, 202E; printed
copy 1/0; bidirectional
batch transmission/
inquiry mode; anytime
edit mode

TTY 33 ASR enables
keyboard/paper tape
entry of special control
char/block data; print-
out of block, char, or
message count under
program control; dual
density recording at
200/800, 556/800,
200/556 bpi; variable/
fixed length block
transmission; includes
stored-program central
controller; mag tape
7-channel-compatible
with IBM 729/7330
transports, 9-channel-
compatible with IBM
360/ USASCII; compati~
ble with Bell System
Data Set 201A/201B
(300 cps) or 300 Series
(48,000 cps); pro-
grammed record for-
matting; automatic
answering; 4K (16-bit)
storage

29,750 (purchase price)

entry of control data;
printout of block, char,
message count under
program control; vert/
horiz tab; automatic
answering; 40, 80, 120,
132 char/line available;
printing up to 1000~lpm
off-line; includes code
translation facilities;
optional card, paper
tape, mag tape input
devices; programmed
record formatting;
compatible with Bell
System Data Set 201A/
201B, 202C and 300
Series; expandable to
include data conversion;
no longer in production

TTY 33 ASR provides | Std configuration in-
keyboard/paper tape cludes card reader/

nonimpact printer, 1200
bps data rate; impact
printer to be announced;
includes programmable
control unit; 2400/4800-
bps data rates optional;
fundamental report gen-
eration/tabulating capa-
bilities
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4200:13

A EOA;I:VIUNICATIONS
AUERBACH T ORTS TERMINAL EQUIPMENT
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Compace Compucord

Versicom 300 System

Data Sense 5000
Video Display/Mag Tape Terminal

REPORT NUMBER

FUNCTION Transmission of keyboard/punched card/paper tape data; reception of Video display and mag tape read/record of data
data from remote computer to punched card/paper tape/printed copy transmitted to/received from remote computer
output over voiceband line over voiceband line

Medivm Punched cards Punched tape Magnetic tape (cassette)
=] .
: - Code Hollerith Any 6- to 8-level code 8-level USASCIL
<2
ez Speed:
I3 Char/sec - 10, 15, 30 6000
o Cards/min 20 - -
< - Method of Entry 65-key keyboard 56-key keyboard
2 >
Z % | No. of Char Variable Up to 400
£ =
Medium Printer Punched cards Punched tape Cathode ray tube Magnetic tape (cassette)
N Code 64 char Hollerith Any 6- to 8-level code |64 char 8-level USASCIT
a.
5 Speed: i
o Char/sec 10, 15, 30 10, 15, 30 10, 15, 30 Up to 180,000 500
Cards/min - - - - -
Line Type Voiceband Voiceband
z
o Speed, bps Up to 300 2400
wr
S 2 | Mode Half-/full-duplex Half -duplex
3 &
5 Code 8-level USASCIL 8-~level USASCIT
= Timing Asynchronous Synchronous/asynchronous

ERROR CONTROL

Parity checking/generation (optional)

Char parity checking

MONTHLY RENTAL, $§

113 (RO printer); 120 (RO printer, data set); 158 (keyboard/printer,
data set); 55 (paper tape reader/punch); 100 (card reader); 66 (card
punch); 55 (mag tape read/write unit)

98.50

COMMENTS

Central controller provides interface/control facilities for I/0 devices;
USASCI/TTY-compatible; EBCDIC/IBM-compatibility, parallel inter-

2 integrated Compudette 1100 recorders enable
off-line key-to-tape/tape-to-screen operations;

face, incremental mag tape cassette transport optional; can te on-
line 1/0 operations while creating input/reading out locally; adjustable
print spacing at 26-132 char/line (10 char/in.); built-in modem is com-
patible with Bell System Data Set 103A; external acoustic coupler

(originate-only or originate/answer) optional; 2- to 12-channel multiplexer

optional; high-speed multiplexer interface operates with Bell System Data

Set 201; switch-selectable operating speeds/modes; full USASCI keyboard;

TTY/USASCI printer std; IBM/EBCDIC printer optional; impact printing
up to 6 copies; pin-feed std; basic unit consists of keyboard/printer, con-
troller; incremental punched card, punched tape I/O optional; mag tape
unit reads/records at 10, 15, 30 cps (capacities of 17,000, 25,000,
50,000 char, respectively); card punch processes 1 card at a time

display format is 16 25-char lines; variable rec-
ord lengths up to 400 char; 500-/1000-bpi mag
tape recording density; read/write tape speed is
5 in. /sec; optional 100-lpm page printer

© 1970 AUERBACH Info, Inc.
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4200:14
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Comp C ti
Wescal Industries

CAL 30/30

Remote Data Terminal

Com: tions

C
CC-30 Communications Station

REPORT NUMBER

6125

FUNCTION Transmission of mag tape data to remote com~ | Portable, video display of alphanumeric/graphic data transmitted to/
puter over voiceband line; typewriter/adding received from remote computer; keyboard data entry; optional punched
machine data entry; printed copy output card 1/0, printed copy output

Medium Magnetic tape Punched cards
§ - Code 8-level IBM Correspondence Hollerith
2
<
s ; Speed:
« ~ Char/sec 10 -
o Cards/min - 100
= Method of Entry IBM 731 Selectric Keyboard; 61-key keyboard
> 5 auxiliary numeric keyboard
3 “z- No. of Char Variable 800; 960 optional
s =
Medium Printer Printed paper tape Cathode ray tube Punched cards Printer
5 Code 88 char 18 char 69 char; 96 optional Hollerith 64 char
a.
5 Speed:
o Char/sec 10 10 500,000 - 300 lpm
Cards/min - - - 100 -
Line Type Voiceband Voiceband Broadband
z
o Speed, bps 75 cps (parallel) 110-9600 50,000
w
E 2 | Mode Half-duplex Half~duplex Full-duplex
o g Code 8-level IBM Correspondence 8-level USASCIL 8-level USASCII
= Timing Asynchronous Asynchronous Modified synchronous

ERROR CONTROL

Manual retransmission std; char/longitudinal
parity checking, automatic retransmission
optional

Char parity checking; manual retransmission

MONTHLY RENTAL, $

5900-8500 (purchase price)

Purchase price:
195-490 (display); 6300 (controller); 500 (serial interface);
550 (keyboard); 7500 (printer); 4700 (card reader)

COMMENTS

Optional system intertie unit allows remote
computer to receive data from several CAL
30/30 terminals, record it on standard IBM~
compatible mag tape for off-line applications;
CAL 30/30 terminals can be used with CCI
CC=70 programmed buffered multiplexor;
optional Hermes Adder/Printer provides aux-
iliary numeric keyboard entry/printed paper
tape output; switch-selectable modes include
record, print, transmit, receive; bit parallel,
75-cps data rate compatible with Bell System
Data Sets 402C/402D; rates up to 200 cps
optional; 100, 000-char mag tape cassette re-
cording capacity

Up to 7 1/0 devices, including TTY 33 RO/ASR, can be connected to
Control Unit; 300 bps acoustic coupler, IBM Selectric Typewriter, mag
tape 1/0, paper tape I/0, light pen optional; channel adapters available to
interface IBM 360/1130, CDC 3000 Series, SDS Sigma Series, DEC
PDP-8/PDP-12; controller contains 1024-word (3-bit) buffer, char gen- -
erator, 1/0 control, communications interface; 8-, 12-, 14-, 17-in.
monitors available; up to 32 terminals can be connected to computer 1/0
channel via optional multi ; 800 displayable char positions; includes
graphics mode; 960-char display format optional; switch-selectable
char/block transmission modes.
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DATA 4200:15
A COMMUNICATIONS
AUERBACH "o ORTS TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY tions Computer Transceiver | Computone Systems

CC -36 Televideo Convetsatmnal/ Batch Station

Systems
Execuport 300
Printer Terminal

CT-14M
Computer Terminal

REPORT NUMBER

6127

impact/nonimpact printer); 23,900-39,900 (purchase)

3800 (purchase)

FUNCTION | Remote conversational/batch pr g terminal; displays/prints data | Portable transmission/ | Transmission of manu-
received over voice-/broadband line; data to be transmitted entered via reception of alpha- ally prepared data over
keyboard/punched cards numeric data over public telephone net-

voiceband line to re- work to remote com-
mote computer via in- | puter via acoustic
tegral acoustic coupler | coupler
Medium Punched cards No provision No provision
a
w 5 Code Hollerith/binary - -
<
F % Speed:
a Char/sec - - -
o Cards/min 300 - -
< Method of Entry 65-key keyboard 81-key keyboard 10-position thumbwheel
> 5 switches
‘zt % | No. of Char 800; 960 optional Variable 14 (up to 18 optional)
£°
Medivm Cathode ray tube Printer (impact) Printer (nonimpact) Printer Voice response
5 Code 64 char; 96 (optional) | 64 char 63 char 96 char -
a
5 Speed:
0o Char/sec 500, 000 - 300 10, 15, 30 1.7-2 words/sec
Cards/min - 300 lpm 225 lpm - -
Line Type Voiceband Broadband Voiceband Voiceband
z
O | Speed, bps 110-9600 50,00 Up to 110, 165, 300 40 (based on 10 cps)
wv
E 2 | Mode Half-duplex Full-duplex Half~/full~duplex Half-duplex
w
@ 2 | Code 8-level USASCH 8-level USASCIL 8-level, 10-/11-unit 2-0f -8 (equivalent to 4
2 USASCIL parallel bits)
= Timing Asynchronous Modified synchronous Asynchronous Receiver activated by
each data group
| ERROR CONTROL Char parity checking; manual retransmission Even/odd parity gen- | Tone count within each
. eration char; char count per
message
MONTHLY RENTAL, $ 875-1175 (basic unit includes display, controller, keyboard, card reader, {150; 300 (purchase);

350 (with electronic
scan)

COMMENTS

Off-line, key-to-print, and card-to-print operations possible; can execute
up to 8 consecutive stored control seq direct tion data rate
50,000 bps; 2 basic onfigurations are Model I (nonimpact printer), Model
II (impact printer); configuration is consolidation of modular components
available with CCI CC-30 Station; serial interface compatible with Bell
System Data Set Series 100, 200, 300 optional; channel adapters available
to interface IBM 1130/360, CDC 3000 Series, SDS Sigma Series, DEC
PDP-8/PDP-12; switch-selectable char/block transmission modes; con-
troller buffer memory has capacity of 1024 9-bit words; 800 display po-
sition format std (20 40-char lines); 80-char std print line; impact printer
includes 132-char buffer

Portable unit with
acoustic coupler;
switch-selectable
transmission mode,
print speed, even/odd
parity generation; non-
impact printing; key-
board interlock; se~
lectable upper-/
lowercase modes, off-
line operation; 80-char
print line; compatible
with Bell System Data
Set 103 Series; optional
answerback; keyboard
generates full USASCI
set; integral interface
for Execuport 200 CRT,
415 mag tape memory
unit

Portable, 8-lb, battery/
ac-powered unit; front
panels custom-labeled
for each application;
provision for wired-in
security/program entry
digits; contains integral
acoustic coupler; 14
manually generated char
std
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4200:16
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

C £ 4
CT-16 Series
Computer Terminal

Comp Systems
CT-23
Computer Terminal

C Sy

C ticut Technical

CT-60
Computer Terminal

Data Terminal

REPORT NUMBER

FUNCTION Transmission of man- | Transmission of manu~| Transmission of man~ | Transmission/reception of alphanumeric data
ually prepared data ally prepared data over | ually prepared data over narrow/voiceband line; keyboard/punched
over public telephone public telephone net- over public telephone tape data entry; punched tape/printed copy output
network to remote work to remote com- network to remote
computer via acoustic | puter via ti p via tic
coupler coupler coupler

Medivm No provision No provision No provision Punched tape
o
E 5 Code - - —_ Any 5- to 8-level code
o
ez Speed:
o Char/sec - - - 50
e Cards/min - - - -
I, Method of Entry 10-/12-pos levers; 10-pos thumbwheel/15~ | 10-pos thumbwheel/ 44-key keyboard
2 > 42-key keyboard pos slide switches lever switches
<zt E No. of Char 16 (lever switches); 23 (up to 27 optional) 60 (up to 80 optional) Variable
s - variable (keyboard)
Medium Voice response/tone Voice response Voice r Punched tape Printer
- detector
=Y Code - - - Any 5~ to 8-level 88 char
& code
=) Speed:
o Char/sec 1.7-2 words/sec 1.7-2 words/sec 1.7-2 words/sec 50 14.5
Cards/min - - - — -
Line Type Voiceband Voiceband Voiceband Narrow/voiceband
z
O | Speed, bps 40 (based on 10 cps); | 40 (based on 10 cps) 40 (based on 10 cps) Up to 400
P 60 (alphanumeric set)
%= Mode Half-duplex Half-duplex Half-duplex Full-duplex
a v
Z | Code 2-of-8; extended 2- 2-of -8 (equivalent to 2-of-8 (equivalent to 4 |Any 5-to 8-level code
I of -8 4 parallel bits) parallel bits)
- Timing Receiver activated by | Receiver activated by | Receiver activated by | Asynchronous
each data group each data group each data group

ERROR CONTROL

Tone count within each
char; char count for
scanned data

Tone count within each
char; char count per
message

Tone count within each
char; char count per
block/message

Parity checking optional

MONTHLY RENTAL, $

250~500 (purchase,
depending on options)

500 (purchase)

850 (purchase)

150

COMMENTS

Low-cost, desk-top
version intended for
credit checking/other
large volume applica-
tions; provision for
wired-in security/
program entry digits;
contains integral
acoustic coupler;
voice/tones activate
speaker; status lights
activated for confi-
dential replies; 2-of-8
equivalent to 4 parallel
bits; extended 2-of-8
equivalent to 6 parallel
bits

Portable, 8.5-Ib, bat-
tery/ac-powered unit;
front panels custom-
labeled for each ap-
plication; multipurpose
program card overlays,
lever-operated switches
available; provision for
wired-in security/pro-
gram entry digits;
contains integral
acoustic coupler; 23
manually generated
char std

Portable, battery-
powered unit in attache
case; contains integral
acoustic coupler; modu-|
lar integrated-circuit
scanner; provision for
wired-in security or
program entry digits/
plug-in card for source
identity digits; 60
manually generated
char std

Electronic keyboard operates independent of
typewriter printing action; parallel bit I/O
available; additional special function keys,
interlock/2-key roll-over, 1- to 3-char mem-
ory, key overlays, keyboard lock-out optional;
std keyboard generates 86 char
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AUERBACH

DATA 4200:17
A COMMUNICATIONS
AUERBACH REPORTS TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY Control Data Control Data 210
200 User Terminal Inquiry/Retrieval System

REPORT NUMBER 6160 -

FUNCTION Visual display via CRT/remote batch processing of data received over Video display/printed copy of alphanumeric data
voiceband line; data entry manual from keyboard/automatic under pro- transmitted to/received from remote computer
gram control over voiceband line

Medium Punched cards No provision
[=]
w 5 Code Hollerith -
< a
& Z |Speed:
o Char/sec - —
o Cards/min 330 -
g‘ - Method of Entry 58-key keyboard Display station keyboard
)
Z % | No. of Char 1000 or 1040 Up to 1000
£ <
Medium Cathode ray tube Line printer Page printer Cathode ray tube Printer
5 Code 64 char 64 char 64 char 64 char 64 char
o
5 Speed:
o Char/sec 250 400-680 15.5 50,000 15.5
Cards/min - - - - -
Line Type Voiceband (leased/switched) Voiceband
z
O | Speed, bps 2400 (switched); 2000/2400
<2 2400 (leased)
2= Mode Half -duplex Half -duplex
“w
e Z | Code 7-level BCD 6-bit BOD (data); USASCII (control)
& | Timing Synchronous Synchronous

ERROR CONTROL Char/longitudinal parity checking; automatic retransmission Char/longitudinal parity checking; manual re-

transmission

MONTHLY RENTAL, $ 350 (display station); 135 (display unit); 725 (controller); 270 (printer)

255 (typewriter printer);
465 (80-col line printer);
545 (136~col line printer);
140 (card reader)
COMMENTS Rental charges apply to 1-yr lease; basic unit includes keyboard/display; | Multiple display/printer devices connected to

. card input/printed output optional; display format 50 20-char/80 13-char | central controller; 50-char/20-line display for-
lines; includes 1000-/1040-char delay line buffer; equipment controller mat std; 1000 total displayable char positions;
provides selection of auxiliary I/0 devices 80-char/13-line format optional; max of 12
displays/printer can interface controller (6
printers max); 1000-char buffer capacity/display;
printed copy output via IBM Selectric Typewriter;
interfaces available for direct connection to com-
puter 1/0 channel
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TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Control Data 212
Inquiry/Retrieval
System

Daedalus Computer Products « *
711 PDT Programmable
Data Terminal

Data 100
Model 70-1
Remote Batch
Terminal

Data 100

Model 70-2

Remote Line Printer
Terminal

REPORT NUMBER

FUNCTION Video display of al- Batch pr ing, editing, voiceband trans- Transmits data from | Records, via line
phanumeric data mission/reception of data under control of punched cards/re- printer, data received
transmitted to/received| stored program; data entered from keyboard/ cords, via line printer, | over voiceband line
from remote computer | mag tape; can be programmed for printed copy/ |data received over
over voiceband line mag tape output voiceband line

Medium No provision Magnetic tape Punched cards No provision
-]
w 5 Code - 7-level USASCII plus parity Hollerith -
<
e _%_' Speed:
a Char/sec — 20 ips - -
a- Cards/min — - 300 -
X, | Method of Entry  |Display station key- 71-key keyboard No provision
2 > board
Z % | No. of Char Up to 1000 Up to 256 -
£ =
Medium Cathode ray tube Printer Magnetic tape Printer
5 Code 64 char 64 char USASCII 39 (EBCDIC/SBT), 47 (SBT), 52 (EBCDIC), 63
2 char (USASCH/EBCDIC)
= Speed:
[e] Char/sec - 30 20 ips -
Cards/min - - - 300 Ipm
Line Type Voiceband Voiceband Voiceband
r4
o Speed, bps 2000/2400 800 2000, 2400; 4800 optional
v
E g Mode Half-duplex Half -duplex Half-duplex
2 2 | cede 6-bit BCD (data); 8-level USASCI 6-bit SBT, 8-bit USASCII, 8-bit EBCDIC
: USASCII (control)
- Timing Synchronous Synchronous Synchronous
ERROR CONTROL Char/longitudinal Char parity checking on read; echo checking Cyclical redundancy checking (EBCDIC/SBT);

parity checking;
manual retransmis-
sion:

on write

vertical/longitudinal redundancy checking
(USASCII); automatic retransmission

MONTHLY RENTAL, §

380

11,000 (purchase)

780 (3-yr lease);
32,000 (purchase)

690 (3-yr lease);
26,950 (purchase)

COMMENTS

Each display device
contains internal
controller

Over 45 instructions can be used to program

std 4K memory; software support also available
via Daedatran translator, executive routine;
poll/address environment; separate read-only
memory; 3-pad keyboard includes 51 alphanu-
meric, 12 numeric, 8 function keys; 132-col
print line; pin-feed platen; adjustable printing
to 26 char/line; mag tape recorded at 1500 bpi;
mag tape cassette capacity 460,000 char (128
char/block); manual (attended) or automatic
(unattended) call initiation/reception; basic con-
figuration includes keyboard, processor, modem,
mag tape cassette, printer

Capable of operating
off-line for mainten-
ance/card-to-print
functions; custom I/0
devices available; in-
cludes terminal con-
trol unit; plug com-
patible with IBM 2780,
Model 1; point-to-
point/multipoint oper-
ation over switched/
leased lines; 7 (400
char)/31 (1000 char)
records per block
message length; ver-
tical format control;
80~col print line std;
120-/132-col print line
optional; options in-
clude read/write speed
adapters, compression/

Custom output devices
available; 4800 bps not
available for SBT code
or in conjunction with
compression/decom-
pression; includes ter-
minal control unit; plug
compatible with IBM
2780, Model 3; point-to-
point/multipoint opera-
tion over switche: ]
leased lines; 7 (400
char)/31 (1000 char)
records per block mes-
sage length; vertical
format control; 80-col
print line std. ; 120~/
132~col print line op-
tional; options include

read/write speed ,

decompression, horiz
tab; 2 records (200
char) per block mes-
sage length std; com-
patible with Bell Sys-
tem Data Sets 201A
(2000)/201 B (2400)

decompression, horiz
tab; 2 records (200 char)
per block message
length std; compatible
with Bell System Data
Sets 201A (2000)/ 201B
(2400)
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AUERBACH

DATA 4200:19
A COMMUNICATIONS
Averach; " TERMINAL EQUIPMENT
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Data Computer Systems DatagraphiX

Cp-4 S-D 1100
Remote Communication Terminal Inquiry-Display System
Model I Model I Model I

REPORT NUMBER

FUNCTION High-speed transmission/reception of alphanumeric data over voiceband | Video display/printed copy of alphanumeric data
line; punched card input; printed copy output transmitted to/received from remote computer
over voiceband line
Medium Punched cards No provision
E ~ | Code Hollerith -
2
<«
% E Speed:
« = Char/sec - g
e Cards/min 300 -
< - Method of Entry No provision 42-key keyboard
2 5
Z o - Up to 500
<z No. of Char P
=
Medium Printer (132-col; Printer (80-col; Printer (80~col; Cathode ray tube Printer
impact) nonimpact) impact)
5 Code 64 char 64 char 64 char 61 char 61 char
(S
5 Speed:
o Char/sec - 120 - 25,000 10
Cards/min 300 Ipm 90 lIpm 300 lpm - -
Line Type Voiceband Voiceband
z
Q | Speed, bps 2000/2400/4800 bps 800-1300; 2000/2400
v
E g Mode Full-duplex (half -duplex optional) Half-/full-duplex
e g Code 8-level EBCDIC (7-/8-level USASCII 8-level USASCII
= Timing Synchronous Synchronous/asynchronous

ERROR CONTROL

Cyclic redundancy checking; vertical/longitudinal parity checking
(optional); automatic retransmission

Char parity checking; automatic retransmission

MONTHLY RENTAL, §

975 (basic unit);
34,100 (purchase)

1100 (basic unit);
42,500 (purchase)

852 (basic unit);
29,000 (purchase)

98 (display unit); 320-555 (controller); 92-101
(printer)

COMMENTS

Compatible with IBM 2780; basic unit includes card reader/line printer,
ication prc , 400-char MOS memory, operator control
console; options include paper tape/mag tape 1/0, CRT, keyboard, disc
file, TTY 33 ASR, additional memory modules up to 800 8-bit words,
auto answer, horiz tab; nonimpact printer is TTY Inktronic; compatlble

Multiple; display/printer units connected to
central controller; up to 24 displays/4 printers
per controller; 61-char user selected char set
from possible 78; 50~char line/10 lines std
display format; 500 total displayable char/buffer-

with Bell System Data Set 201 Series; p
to 3200 char; can interface up to 15 simultaneous I/0 devxces

ity; delay line buffer storage
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4200:20
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY Data Access Systems Data Access Systems Data Access Systems
DF33ASR-0 DF33KSR-O DF35ASR-O
Data Terminal Data Terminal Data Terminal

REPORT NUMBER - - -

FUNCTION Transmission of 1ly-keyed/punched tape T ission of manu- |Transmission of manually-keyed/punched tape
data over voiceband line; punched tape/printed |ally-keyed data over data over voiceband line; punched tape/printed
copy output voiceband line; printed |copy output

copy output
Medium Punched tape No provision Punched tape
Q
e Code 8-level USASCII - 8-level USASCII
<2
& Z | Speed:
I Char/sec 10 - 10
o Cards/min - - -
< - Method of Entry 45-key keyboard 45-key keyboard 45 key keyboard
2 >
E % No. of Char Variable Variable Variable
s <
Medium Punched tape Printer Printer Punched tape Printer
5 Code 8-level USASCII 80 char 62 char 8-level USASCI 80 char
o
5 Speed:
o Char/sec 10 10 10 10 10
Cards/min - - - - -
Line Type Narrow/voiceband Narrow/voiceband Narrow/voiceband
z
o Speed, bps Up to 110 Up to 110 Up to 110
wv
E g Mode Half-/full-duplex Half~/full-duplex Half~/full-duplex
e g Code 8~level USASCIT 8-level USASCIT 8-level USASCIT
= Timing Asynchronous Asynchronous Asynchronous

ERROR CONTROL No provision No provision No provision

MONTHLY RENTAL, § 80; 1650 (purchase) 70; 1460 (purchase) 179; 4495 (purchase)

COMMENTS Modified TTY 33 ASR; includes direct- Modified TTY 33 KSR; [Modified TTY 35 ASR; includes direct-
connected (DAA)/acoustic-coupled data set includes direct con- connected (DAA)/acoustic-coupled data set
line interface; available in mobile, portable, nected (DAA)/acoustic- |line interface; available in mobile, portable,
auto-answer configurations; options include |coupled data set line auto-answer configurations; options include
originate, answer, originate/answer modes interface; available in |originate, answer, originate/answer modes;

mobile, portable, designed for heavy-duty usage

auto-answer configura-
tions; options include

ori

,
originate/answer modes
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DATA
A COMMUNICATIONS

4200:21

AURBACH REPORTS TERMINAL EQUIPMENT
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY DataNetics Data Systems Design
Model 33 DSD-8

Secretarial Terminal

Batching Processing Terminal

REPORT NUMBER

FUNCTION Remote keyboard Processes data from multiple peripheral data handling devices/concentrates data for high-speed
entry of parallel alpha-| transmission to/from large-scale computers over voice-/broadband lines
numeric data over
voiceband line to re-
mote computer
Medium No provision Punched cards Punched tape Magnetic tape
Q
] 5 Code - Hollerith USASCI IBM BCD, binary, USASCI
<«
o 2 Speed:
™ Char/sec - - Up to 200 Up to 10,000
o Cards/min - Up to 300 - -
g‘ - Method of Entry 61-key keyboard Keyboard (i.e., Teletype)
>
Z % | No. of Char Variable Full USASCII set
=
Medium No provision Printer Teletypewriter Cathode ray tube Magnetic tape
5 Code - 64 char 64 char 64 char IBM BCD, binary,
[ USASCII
> Speed:
(o] Char/sec - -_ 10 Variable Up to 10,000
Cards/min - 300 lpm - - -
Line Type Voiceband Voice/broadband
z
O | Speed, bps Up to 75 cps 2400/4800
v
g g Mode Simplex; send only Half-/full-duplex
“wv
e z Code Any 8-level code 8-level USASCII (standard)
= Timing Asynchronous Synchronous

ERROR CONTROL

Via reverse channel

Validity checking; automatic retransmission

MONTHLY RENTAL, $

750 (purchase)

1500 (depending on data handling devices selected)

COMMENTS

Designed for trans-
mission of fixed
record-length data (by
line/block) to be re-
structured in formatted
text under program
control; Bell System
Data Set 402C trans-
mits 8 data channels in
parallel, serial by
char, plus timing
channel; answerback
mode allows receiving
2 data channels at 20
cps for data entry
error indication

Modular, batch-processing terminal designed to select among various peripheral modules for

data 1/0, storage, editing; minimum system can be expanded; up to 128 low-speed data inputs

can be concentrated into 1 high-speed synchronous line at 2400/4800 bps; front-end interfaces to
any major computer system available; internally programmed for fundamental instruction formats;
memory protection system, off-line data conversion std.
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TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Data Products
PC-8110

Portable Communica~-
tions Terminal

Data Products
DT-8280
Data Transmission Terminal

Datel

Model 30
Conversational Data
Terminal

Datron Systems

Model 102

Data Transmission Card
Reader

REPORT NUMBER

FUNCTION Portable, transmis- Transmits data from punched cards/receives Print-to-point recep- | Transmission of
sion/reception of data | data to punched card/printed copy output over tion of data to printed | punched card data over
over public telephone voiceband line copy output/transmis- | voiceband line via Bell
network; keyboard sion of keyboard entry | Sysem 401E Data-Phone
input; printer output data over narrow-/ Data Set

voiceband lines
Medium No provision Punched cards No provision Punched cards
s — | code - Hollerith - Hollerith
=]
< o
& Z | Speed:
] Char/sec - 300 - 10
o Cards/min - - -, -
< - Method of Entry 51-key keyboard No provision 44 -key keyboard 16-key keyboard (op-
S 5 tional)
5 % | No. of Char Variable - Variable Variable
£°=
Medivm Printer Punched cards Printer Printer (IBM Selectric) | No provision
5 Code 64 char Hollerith 64 char 88 char (EBCD/Cor- | —
o respondence)
=
o Speed:
o Char/sec 10 - 356-1110 lpm 14.8 -
Cards/min - 100-275 - - -
Line Type Voiceband Voiceband Narrow/voiceband Voiceband
4
[*] Speed, bps 110 1200, 2000, 2400, 4800 134.5 10 cps
3
2 2 | Mode Half~/full -duplex Half -duplex Half-duplex Half~duplex
<
e 2 Code 8-level USASCII IBM 6-bit SBT, 8-bit USASCII, 8-bit EBCDIC 1 of 3 IBM, 6-level, 3-of-14
< 9-unit codes
x Timing Asynchronous Synchronous Asynchronous Asynchronous
ERROR CONTROL Char parity genera- Cyeclic redundancy checking (SBT/EBCDIC); Bidirectional parity No provision

tion/transmission
optional; print error
char

char/longitudinal parity checking (USASCII);
automatic retransmission by block

checking; reverse
break; manual retrans-
mission

MONTHLY RENTAL, $

80-90 (depending on
lease plan)

475 to 1040 (depending on model/options)

113.50-125; 133.50-
150 (with integral
acoustic interface)

28.65

COMMENTS

Unit is fully TTY-
compatible; external
acoustic coupler inter-
faces conventional tele-
phone handset; direct
connection through ac-
cess plate optional;
compatible with Bell
System Data Set 103;
std 4-row typewriter
keyboard generates full
128-char USASCII set;
can be configured to
print any char, check
odd/even parity, print
error char on detec-
tion; operates in origi-
nate/answer modes;
key interlock; options
includes numeric key
cluster, fixed 20-char
WRU answerback mes-
sage

Model I (basic unit) includes RO buffered printer;
Model II adds punched card input; Model III adds
punched card output; compatible with IBM BSC
equipment, plug-to-plug with IBM 2780 (via IBM
2701/2708); print speeds at 356 (80—col), 460
(60-col), 650 (40-col), 1110 (20~col) lpm via 4-
segment printer; up to 6 copies; point-to-point/
binary-sync (BSC) ications std; includ
80-char print line (std), 400-char (7 records)
data buffer 20-char peripheral buffer, auto-
answer; options include horiz/vert tab, block/
record count display, multipoint line control,
data compression, 6-bit TransCode (SBT)/8-
level EBCDIC data codes

Portable unit intended
for remote inquiry/
time sharing with var-
ious computer systems;
can interrupt computer;
optional acoustic
coupler for communi-
cation over public tele-
phone network; plug-
to-plug compatible with
IBM 2741; local/remote
(switch-selectable)
operating modes; op-
tions include pin feed
platen, 130-/156-char
print line

Requires single card/
manual insertion oper-
ation; optional keyboard
provides variable data
entry; 80-/51~-col cards
read interchangeably;
audible speaker signals
status of receiving unit
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4200:23

DATA
A COMMUNICATIONS
REPORTS
AUERBACH TERMINAL EQUIPMENT
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Datron Systems A.B. Dick Digitronics Reverse- Digitronics Reverse-Channel Dial-o-verter
Model 107 M960 Channel Dial-o-verter |522 Magnetic Tape Terminal

CRT Data Transmitter

Videojet Printer

507 Paper Tape Trans-
mitter

REPORT NUMBER

6221

6221

FUNCTION Visual display/trans- | High-speed, RO, non- |Transmission of Transmission of mag tape data over voiceband
mission of keyed-in impact printing of al- |punched tape data over |line; optional punched tape output, local con-
numeric data over phanumeric data re- voiceband line version between mag paper tape
voiceband line via Bell | ceived over voiceband
System 401E Data- line
Phone Data Set

Medium No provision No provision Punched tape Magnetic tape Punched tape
E - Code — - Any 5- to 8-level code |Any 5- to 8-level code |Any 5-to 8-level code
<z
& Z | Speed:
x = Char/sec - - 300 Up to 24,000 700
e Cards/min - - - - -
< - Method of Entry 19-key keyboard No provision No provision No provision
2 >
Z a i - - —
<z No. of Char Variable
E3
Medivm No provision Printer No provision Magnetic tape Punched tape
5 Code - - - Any 5- to 8-level code |Any 5- to 8-level code
a.
5 Speed:
o Char/sec - 250 - Up to 24,000 100
Cards/min - - - - -
Line Type Voiceband Voiceband Voiceband Voiceband
z
o Speed, bps 10 cps 2000 800, 1200, 2400 800, 1200, 2400
v
5 g Mode Half-duplex Half-/full~duplex Simplex Simplex
e g Code 3-of-14 8-level USASCIL Any 5- to 8-level code |Any 5- to 8-level code (8-unit)
= Timing Asynchronous Synchronous Synchronous Synchronous
ERROR CONTROL No provision Char/longitudinal Char/longitudinal Char/longitudinal parity checking; automatic

parity checking parity generation; retransmission
automatic retransmis-
sion
MONTHLY RENTAL, $ 62.50 7000 (purchase price) |152-198 1302-2779

COMMENTS

16 numeric char can
be displayed, visually
verified, transmitted
to receiving card
punch; automatic pro-
vision for time/date
data; audible speaker
signals status of re-
ceiving unit

Prints up to 13.6-in.
line; can compress
char size to 204 char/
line; low noise level;
136-char print line std;
adjustable 5- to 15~
char/in. spacing (nom-
inally 10 char/in.); 6
lines/in. vertical
spacing; pin feed platen
std

Not compatible with
Turn-Around equipment;
reverse~-channel error
indication; unbuffered

Reverse-Channel equipment not compatible with
Turn-Around equipment; contains 1020-char
buffer; mag tape format IBM 729-compatible
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TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Digitronics Reverse-
Channel Dial-o-verter
509 Paper Tape
Receiver

Digitronics Turn-Around Dial-o~verter 524

Magnetic Tape Terminal

Digitronics Reverse-
Channel Dial-o-verter
4021 Printer Terminal

Digitronics Reverse-
Channel Dial-o-verter
5072 Printer/Paper Tape]
Transmitter

REPORT NUMBER

6221

6220

6221

FUNCTION Punches data, received | Transmission/reception of mag/paper tape data | Prints data received [Transmits data from
over voiceband line, over voiceband line; optional punched tape out- over voiceband line hed tape input/prints
into paper tape put, local conversion between mag/paper tape data received over

voiceband line
Medium No provision Magnetic tape Punched tape No provision Paper tape
5 - Code - IBM BCD, 6 bits plus |Any 5- to 8-level code Any 5- to 8-level code
< 2 parity
a. 2 | Speed:
o« = | Char/sec - Up to 24,000 500 300
e Cards/min - - - - -
- - Method of Entry No provision No provision No provision No provision
2>
Z o - —_ - -—
<z No. of Char
E3
Medium Punched tape Magnetic tape Punched tape Printer Printer
5 Code Any 5- to 8-level code | IBM BCD, 6 bits plus Any 5- to 8~level code 64 char 64 char
o parity
5 Speed:
(] Char/sec 100 Up to 24,000 107 300 300
Cards/min - - - - -
Line Type Voiceband Voiceband Voiceband Voiceband
z
o Speed, bps 800 1200, 2000, 2400 800, 1200, 2400, 3600 [|800, 1200, 2400, 3600
v
E g Mode Simplex Half-duplex Simplex Simplex
e :z; Code Any 5- to 8-level code |Same as input plus sync bit (8-/9-unit) Any 5- to 8-level code [Any 5- to 8-level code
= Timing Synchronous Synchronous Synchronous Synchronous
ERROR CONTROL Char/longitudinal Char/longitudinal parity checking; automatic Char/longitudinal Char/longitudinal

parity checking; auto- | retransmission parity checking; auto- |parity checking; auto-

matic retransmission matic ret issi matic ret: issi
MONTHLY RENTAL, $ 189-228 1325-2950 650-782 750-892

Error indication re- Turn-Around equipment not compatible with Error indication Te-  |Reverse—ch 1 equip-

COMMENTS

turned via reverse
channel; unbuffered

Reverse-Channel equipment; tape format IBM
729-compatible; other tape formats, code
translation optional; 524 supersedes D520

turned via reverse
channel; contains 2
alternating 132-char
buffers; formerly D401
model .

'ment not compatible with
Turn-Around equipment;
error indication returned
via reverse channel
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4200:25
TERMINAL EQUIPMENT

IDENTITY

Digitronics Reverse
Channel Djal-o-verter
5079 Paper Tape

Digitronics Reverse~

Digitronics Reverse-~

Channel Dial-o-verter
5122 Printer/Card

Ch 1 Dial-o-verter
5225 Magnetic Tape

Dura 1021/1051
Data Terminals

parity checking; auto-
matic retransmission

parity checking; auto-
matic retransmission

parity checking; auto-
matic retransmission

Transmitter/Receiver | Reader Terminal Terminal

REPORT NUMBER 6221 - 6221 -

FUNCTION Transmits punched tape| Transmits data from |Transmission/reception | Transmission/reception of data over narrow/
data over voiceband punched/mark-sense of mag tape data over |voiceband line; keyboard/paper tape data entry;
line; receives data cards; prints data voiceband line paper tape/printed copy output
from voiceband line, received over voiceband|
punches into paper tape | line

Medium Punched tape Punched/mark-sense | Magnetic tape Punched tape (ASR)
o cards
: S Code Any 5- to 8-level code | Hollerith/BCD Any 5~ to 8-level code |Any 6-level code
< o
ez Speed:
™ Char/sec 300 - Up to 24,000 30
e Cards/min - 200 - -
I . | Method of Entry | No provision No provision No provision 44-key keyboard
2 2
Z o —_ —_ - i
2z No. of Char Variable
H3
Medium Punched tape Printer Magnetic tape Printer Punched tape (ASR)
5 Code Any 5- to 8-level code | 64 char Any 5~ to 8-level code {88 char Any 6-level code
o
5 Speed:
o Char/sec 100 300 Up to 24,000 14.8 18
Cards/min - - - - -
Line Type Voiceband Voiceband Voiceband Narrow/voiceband
z
O | Speed, bps 800, 1200, 2400 800, 1200, 2400, 3600 [800, 1200, 2400 134.5
vy
E g Mode Simplex Simplex Simplex Half-duplex
“w)
a 5 Code Any 5-/8-level code Any 5-to 8-level code |[Any 5- to 8-level code {Any 6-level code
& | Timin 9 Synchronous Synchronous Synchronous Asynchronous
ERROR CONTROL Char/longitudinal Char/longitudinal Char/longitudinal Char parity checking

MONTHLY RENTAL, $§

300-399

850-992

600-1115

98 (1021);
190 (1051)

COMMENTS

Reverse-Channel equip-|
ment not compatible
with Turn-Around
equipment; error in-
dication returned via
reverse channel

Reverse-channel equip-
ment not compatible
with Turn-Around
equipment; error in-
dication returned via
reverse channel

Reverse~Channel equip~
ment not compatible
with Turn-Around
equipmént; has 512-char
buffer; mag tape format
IBM 729 -compatible

Model 1021 includes keyboard/printer (KSR);
Model 1051 adds paper tape I/0 (ASR); up to

2 readers, 2 punches can be included; paper tape
reader/punch also accepts edge-punched cards;
supersedes Dura 1041/1015 Data Terminal
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TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Dura 1041/1015
Data Terminals

Dynatronics
EDX-1901 .
Data C ications T 1

Electronic Information
Systems
ET-39 Telewriter

REPORT NUMBER

6240

FUNCTION Transmission/reception of data over narrow/ | Transmission/reception of alph ric data Remote printed copy
voiceband line; input from punched tape/key- over voiceband line; keyboard/paper tape output/transmission of
board; output to punched tape/printer input; paper tape/printed copy output manually-keyed data

over narrow-/voice
band line
Medium Punched tape Punched tape No provision
2 — | code 6-level 8-level USASCII _
® >
< o
a Z | Speed:
« - Char/sec 30 25 -
a Cards/min - - —_
P Method of Entry 44-keyboard; 65-key keyboard 52-key keyboard
> 5 12 additional function keys
Z & | No. of Char Variable Variable Variahle
=
Medivm Punched tape Printer Punched tape Printer Printer
5 | Code 6-level 88 char 8-level USASCI 94 63 char
[
5 Speed:
o Char/sec 18 14.8 25 25 10
Cards/min - - - - -
Line Type Narrow/voiceband Voiceband Narrow/voiceband
z
o Speed, bps 134.5 250 110
"
E 2 | Mode Half-duplex Half-/full -duplex Half-/full-duplex
2 2 | Code 6-level 8-level USASCI 8-level USASCI
<
= Timing Asynchronous Asynchronous; Asynchronous
(synchronous optional)

ERROR CONTROL Char parity checking; manual correction Odd/even char parity checking Parity checking

MONTHLY RENTAL, $ 304-643 180 29;

835 (purchase)

COMMENTS

Up to 2 readers/2 punches can be included;
paper tape reader/punch also accepts edge-
punched cards; no longer in production

Basic EDX~1901 includes keyboard, page
printer, paper tape reader/punch; designed for

Direct TTY 33 KSR~

asynchronous operation using USASCII code at
15/25 cps; modular electronics allows code/
timing conversion for compatibility with ITA-2,
Baudot, other codes at various synchronous/
asynchronous speeds; keyboard generates full
128-char USASCII set; printed copy via com-
munications line, keyboard, paper tape reader,
read/punch any 5- to 7-level code optional; std
typewriter keyboard with interlock; up to 120-
char print line (10 char/in.); print position in-
dicator; automatic CR/LF; prints up to 5 copies;
horiz/vert tab; pin feed platen

patibility; available
as RO unit; compatible
with Bell System Data
Set 101C; keyboard
interlock; various
interfaces available; 72-]
char print line (12 char,
in.); prints 3 copies;
friction feed platen
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A DATA 4200:27
COMMUNICATIONS
oernch REPORTS TERMINAL EQUIPMENT
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Electronic Engineering Foto-Mem Friden
1650/51 Terminal Foto-Print 30 Teledata Line

Data Printing Terminal

REPORT NUMBER - - 6270
FUNCTION Transmission/reception of alphanumeric data Transmission/reception of alphanumeric data Transmission/reception
over voice/narrowband lines; keyboard entry/ over voiceband line; punched tape/keyboard of punched paper tape
printed copy output std; paper tape 1/0 optional | input; output to punched tape/nonimpact printer |data over narrow/voice-
band line
Medium Punched tape Punched tape Punched tape
3 - Code Any 8-level code 8-level USASCIL Any 5-, 6-, or 8-level
: 2 code
& Z | Speed:
o = Char/sec 15.3 10, 15, 30 Upto7.9;
e Cards/min - (14.2 Dual Teledata)
< - Method of Entry 44-key keyboard 53-key keyboard No provision
2 5
Z‘t E No. of Char Variable/up to 100 Variable -
£°=
Medivm Printer Punched tape Printer Punched tape Punched tape
5 Code 88 char Any 8-level code 64 char 8-level USASCII Any 5- to 8-level code
a
5 Speed:
o Char/sec 15.3 15.3 10, 15, 30 10, 15, 30 Upto 7.9;
Cards/min - - - - (14. 2, Dual Teledata)
Line Type Voice/narrowband Voice/narrowband Narrow/voiceband
z
o Speed, bps Up to 4800 bps Up to 300 45, 56, 75; 150 (Dual
< 5 Teledata)
%= Mode Half -duplex Half-/full-duplex Half-/full-duplex
a g Code Any 8-level code 8-level USASCII Any 5-, 6~, or 8-level
code
= Timing Asynchronous Asynchronous Asynchronous

ERROR CONTROL

No provision

Parity checking optional

1 or 2 parity bits/char,
depending on model;
when receiving, parity
is accumulated me-
chanically by activation
of punches

MONTHLY RENTAL, $

Purchase price:
2500 (KSR);
3200 (ASR)

Purchase price: 940 (printer); 295 (keyboard);
200 (tape reader); 315 (tape punch)

165-179; 500 (Dual
Teledata)

COMMENTS

Up to 130-char print line; optional 100-char
buffer enables transmission bursts of fixed-
length records; KSR provides keyboard/printer
only; ASR option adds paper tape I/0; internal
code conversion to USASCII; EBCDIC model
available

Acoustic coupler option ($320) requires TTY
communications interface ($215); modular key-
board interchangeable with Foto-Vision Display;
switch-selectable operating speeds; 80-char
print line; off-line key-to-print/tape-to-print
applications; bit-parallel interface available;
nonimpact printing std; up to 70-key keyboard
optional

Dual Teledata requires
2 communications
channels; can be con-
nected to single voice-
band line via suitable
channel-deriving equip-
ment
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TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Friden
Model 7102
Communications Terminal

Friden
Model 7311/7381
Communications
Terminal

GE Terminet 300
Data Communication Terminal

REPORT NUMBER

6272

FUNCTION Transmission/reception of data over narrow/ Transmission/reception | Transmission of keyboard/paper tape input data;
voiceband line; keyboard/ punched tape data of data over voiceband |reception of data to paper tape/printed copy out-
entry; punched tape/printed copy output line; keyboard/punched |put over voiceband line

card entry; printed
copy output
Medivm Punched tape Punched cards (7331) Punched tape (ASR)
£ o |code 8-level USASCII Hollerith 7-level USASCH
=)
< a
& Z | Speed:
o« Char/sec 10 10 10, 15, 30
o Cards/min - - -
:t' - Method of Entry 53-key keyboard 56-key keyboard (7311) |61-key keyboard
22
i % No. of Char Variable Variable Variable
=
Medium Punched tape Printer Printer (7311) Printer Punched tape (ASR)
5 Code Any 8-level code 89 char 91 char 94 char 7-level USASCIT
o
5 Speed:
(o] Char/sec 10 10 12 10, 15, 30 10, 15, 30
Cards/min - - - - -
Line Type Narrow/voiceband Voiceband (leased) Voiceband
z
O | Speed, bps Up to 110 Up to 150 110, 150, 300
“wv
E g Mode Half-duplex Half-duplex Half-/full-duplex
e g Code 8-level USASCII 8-level USASCII 7-level USASCIL
= Timing Asynchronous Asynchronous Asynchronous

ERROR CONTROL

Char parity checking; manual retransmission

Char parity checking;
automatic block re-
transmission up to 3
times

Char parity checking optional; manual retrans-
mission

MONTHLY RENTAL, $

148

240 (7311 Keyboard/
Printer);
90 (7331 Card Reader)

150 (KSR); 225 (ASR);
Purchase price:

3080 (RO);

3625 (KSR);

5860 (ASR)

COMMENTS

Optional edge-punched/paper tape reader, punch
can be substituted for paper tape reader/punch;
can transmit/receive entire 128-char USASCI
set; 16-/20-in. printer carriage available

Model 7331 Card Reader
normally incorporated
in basic 7311 configura-
tion; includes full
USASCII char set; 16~/
20-inch printer car-
riage available; 135~
char print line (10
char/in.) std; options
include 175-char print
line, pin feed platen,
vertical tab

75-char print line std; options include pin feed
platen, paper tape 1/0, 118-char print line, code
transparency, 120-cps (1200-bps) operating
speed, horiz/vert tab, 20-char programmable
answerback, parallel interface; available as RO
unit; switch-selectable operating speeds std
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A COMMUNICATIONS T
AUERBACH REPORTS TERMINAL EQUIPMEN
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY GE Datanet 600/601 GE Datanet 730 GE Datanet 760

Acoustically Coupled Terminal

Keyboard/Display Subsystem

inverse of each char
transmitted; automatic

REPORT NUMBER 6320 6322 6321
FUNCTION Transmission/recep- | Transmission/reception of data over voiceband | Video display/printed copy of alphanumeric data
tion of punched tape line via acoustic coupler; paper tape/keyboard transmitted to/received from remote computer
data over voiceband entry; paper tape/printed copy output over voiceband line
ine
Medium Punched tape Punched tape (ASR) No provision
a
w 5 Code Any 5~ to 8-level code | 7-level USASCII -
<
& ; Speed:
x = Char/sec 50 10 -
o Cards/min - - -
g‘ - Method of Entry No provision 45-key keyboard 53-key keyboard
=)
Z % [ No.of Char - Variable Up to 184, 368, 736, 1196
£ =
Medium Punched tape Printer Punched tape (ASR) Cathode ray tube Printer
5 Code Any 5~ to 8-level code | 64 characters 7-level USASCI 63 char 63 char
a
5 Speed:
o Char/sec 50 10 10 150-300 10
Cards/min - - - - -
Line Type Voiceband Voiceband Voiceband Voiceband
z
O | Speed, bps 850 Up to 110 Up to 1200 2000/2400
Al
E ‘é’ Mode Half-duplex Half-/full~duplex Half-duplex Half-duplex
wv
a 5 Code Same as input plus 7-level USASCI 8-level USASCI 8-level USASCII
inverse ’
= Timing Asynchronous Asynchronous Asynchronous Synchronous
ERROR CONTROL Complete redundancy; | Even parity generation Char/longitudinal (optional) parity checking;

automatic retransmission

2100 (portable KSR/mobile ASR);
2200 (portable ASR)

retransmission
MONTHLY RENTAL, $§ 275 (600); 110 (ASR); 83/terminal (32-terminal configuration)
300 (601) Purchase price:

COMMENTS

8-level data trans-
mitted at 25 cps; 601
can operate on-line to
a GE 200 Series com-
puter via Datanet~15

Basic unit consists of a TTY ASR 35 connected
to a GE Model TDM-114 acoustic coupler;
modified TTY 33 units connected to GE TDM~
114 acoustic coupler; ACT 731 includes portable
KSR/coupler; ACT 733, portable ASR/coupler;
ACT 735, mobile ASR/coupler; originate-only
mode; compatible with Bell System Data Set
103A2

Max of 32 display/printer units connected to
central controller; multiple keyboard configura-
tions available
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TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

GE Datanet 765
CRT Communication Terminal

GDL
CT-300
Card Transmitter

Gulton Industries
LG 10/30
Remote Computer Terminal

REPORT NUMBER

FUNCTION Provides communication between 1 or 2 key- Transmission of Remote conversational terminal for transmission/
board/video display terminals and data pro- punched card data over |reception of alph ic data over band
cessor over voiceband line voiceband line via Bell |line; mag tape 1/0; keyboard entry; printed copy

System Data-Phone output
Data Set
Medium No provision Punched cards Magnetic tape
2 o |code - Hollerith 8-level USASCI
<2
8. Z |Speed:
« = Char/sec - - 10, 15, 30
Ll Cards/min - 300 -
= - Method of Entry Various keyboards No provision 63-key keyboard
2 >
Z S | No. of Char Variable - Variable
==
Mediuvm Cathode ray tube Printer No provision Magnetic tape Printer
5 Code 64 char 64 char - 8-level USASCII 64 char
o
5 Speed:
o Char/sec 12-60 10, 15, 30 - 10, 15, 30 10, 15, 30
Cards/min - - . - - -
Line Type Voiceband Voiceband Voiceband
z
o Speed, bps 1200, 2000, 2400, 4800 1200/2400 Up to 300
wv
= ‘é Mode Half-duplex Simplex Half -/full-duplex
<
e 2 Code 8-level, 11-unit, USASCII 6-level, 8-unit BCD 8-level USASCII
<
= Timing Synchronous/asynchronous Asynchronous Asynchronous

ERROR CONTROL

Char/longitudinal parity checking; automatic
retransmission

Char parity checking;
automatic retransmis-
sion by block

Char parity checking

MONTHLY RENTAL, $

170 (2-terminal configuration)

175;
5200-6400 (purchase)

150 (includes acoustic coupler)

COMMENTS

Available in 3 basic configurations; can be lo-
cated up to 5000 ft from terminal controller via
coaxial cable; up to 64 terminals can be ac-
commodated on single polled communication
network; multiple keyboard configurations avail-
able; displayable characters range from 22
lines/46 char to 22 lines/92 char; optional
Terminet 300 or TTY 33 KSR

Compatible with Mohawk
Data Sciences 1103/6403
Data Recorders; error
indication via reverse
channel; interfaces di-
rectly Bell System Data
Sets 202C/202E2; auto-
matic retransmission
via core memory buffer;
400-card 1/0 hopper
capacities; available
with 32-, 64-, 96-,
128-char USASCI inter-
face

TTY 33-compatible; rated for continuous opera-
tion; options include mag tape cassette, 16-key
numeric entry keyboard, line buffer, acoustic
coupler; tape cassette stores 100, 000 char;
switch-selectable operating speeds; up to 132-
char adjustable print line std; prints 5 copies;
basic unit is KSR; ASR adds mag tape 1/0; 26
keyboard control char; compatible with Bell Sys-
tem Data Set 103A
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4200:31

DATA
A COMMUNICATIONS
A e, REPORTS TERMINAL EQUIPMENT
]
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Honeywell Honeywell Series 200 Honeywell 281
Data Station Visual Information Projection System Single Channel
Communications
Control
REPORT NUMBER 6383 6384 6382
FUNCTION Transmission/reception of data over voiceband | Video display/printed copy of alphanumeric Connects Honeywell
line with Honeywell Series 200 computer; data transmitted to/received from remote com~ | Series 200 computer to
punched tape 1/0; keyboard entry; printed copy | puter; keyboard entry single narrow/voice/
output broadband line
Medium Punched tape Bar-coded cards No provision Computer
[=]
P Code 8-level USASCI 4-bit bar/2-bit mark~ | — 5~ to 8-level, depending
< 2 sense on model
& Z | Speed:
o = Char/sec 120 50/25 - 1-6250
o Cards/min - - — -
< - Method of Entry 48-key keyboard 15-/42-key keyboard No provision
2 >
Z % [No. of Char Variable/up to 132 Up to 384/768 char/unit -
£°
Medivm Punched tape Printer Cathode ray tube Printer Computer
5 Code 8-level USASCII 59 char 14 to 64 char 64 char 5- to 8-level (depending
& on model)
=) Speed:
o Char/sec 120 10 41,600 10 10-6250
Cards/min — — - - -
Line Type Voiceband Voiceband Narrow/voice/broad-
z band
O | Speed, bps Up to 1200 1200, 2000, 2400 Up to 134.5, 2400,
<2 50, 000
%= Mode Half -duplex Half -duplex Half ~duplex
[« wv
Z | Code 8-level USASCIT 8-level USASCI 5- to 8-level (depending
: . on model)
- Timing Asynchronous Synchronous/asynchronous Synchronous/asynchro-~
nous

ERROR CONTROL

Char/message parity checking; automatic re-
transmission with buffer option

Char/longitudinal parity checking; manual re-
transmission from display units; automatic
retransmission from auxiliary units

Char/message parity
checking on some
models; error sets
testable indicator

MONTHLY RENTAL, $

217-730 (depending on selection of 1/0 com-
ponents); 42-288 (per component)

50-92 (display unit); 293 to over 1000 (central
controller); 23-60 (nondisplay unit control);
28-81 (nondisplay unit)

122-263 (depending on
model/special features)

COMMENTS

Transmission can be initiated only by remote
Series 200 computer; option permits selective
addressing/polling operations (controlled by
remote computer); each data station consists of
control unit/1~4 I/0 components; 128-char key-
board; bar-coded card reader optional

Multiple display/printer units connected to
central controller; equipment manufactured/
marketed by Bunker-Ramo; keyboard entry via
auxiliary TTY 33/35 KSR available; max
keyboard-g ted length depends on
model/configuration

Various models avail-
able for connection to
wide range of std com~
munications facilities/
remote terminals
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TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Honeywell 481
Single Channel Com-
munications Control

Honeywell
K-700 Series
Keytape Communicators

Honeywell
K-900 Series
Keytape Communicators

REPORT NUMBER

6381

6385

6385

FUNCTION Connects Honeywell Transmission/reception of mag tape data over |Transmission/reception of mag tape data over
400/1400 puter iceband line; many 1/0 options available; voiceband line; many 1/0 options available;
to single narrow/ preparation of tape for direct entry to computer |preparation of tape for direct entry to computer
voiceband line
Medium Computer Magnetic tape Punched cards (K-731) |Magnetic tape Punched cards (K-931)
g .5 Code 6-bit BCD 6-level BCD Hollerith 8-level EBCDIC Hollerith
<
& Z Speed:
o Char/sec 6-105 13,344 (556 bpi); -_ 19,200 -
o Cards/min - 19,200 (800 bpi) 100 - 100
g . | Method of Entry | No provision 49-key keyboard 49-key keyboard
=
5 %’ No. of Char - Up to 80/120 Up to 80, 90, 100, 110, 120
<
Medium Computer Magnetic tape Printer (K-735) Magnetic tape Printer (K-935)
5 Code 6-bit BCD 6-level BCD 64 char 8-level EBCDIC 64 char
a.
5 Speed: 1
o Char/sec 6-105 183,344 (556 bpi); — 19,200 -
Cards/min - 19,200 (800 bpi) 300 lpm - 300 lpm
Line Type Narrow/voiceband Voiceband Voiceband
z
O | Speed, bps Up to 75 (narrow)/ 1200/1800 1200/1800
< 2 1050 (voice)
% = Mode Simplex/half-duplex Half-duplex Half-duplex
a g Code Any code up to 8-levels | 6-level BCD 8-level EBCDIC
= Timing Asynchronous Asynchronous Asynchronous

ERROR CONTROL

As programmed; no
automatic checking

Char/longitudinal parity checking during trans-
mission; complete bit-for-bit checks of all tape
recording; automatic retransmission

Char/longitudinal parity checking during trans-
mission; complete bit-for-bit checks of all tape
recording

MONTHLY RENTAL, $§

300

245-1750

270-775

COMMENTS

Two alternating 2-char
buffers when receiving;
one 4-char buffer when
transmitting; available
to present users on

as-returned basis only

Various models provide different auxiliary I/0
devices

Various models provide different auxiliary 1/0
devices
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A DATA 4200:33
COMMUNICATIONS
AueRaach " ORTS TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Honeywell Hewlett-Packard IBM Magnetic Tape Selectric Typewriter

Series 2440/RTT
Remote Transmission Terminal

Model 2761A
Optical Mark Reader

REPORT NUMBER

6458

FUNCTION Remote transmission/reception of data with Remote punched card | Transmission/reception of data over public tele-
Honeywell Series 200 Computers over voiceb reader terminal; ac- phone network; input keyboard/mag tape car-
line; punched card 1/0; printed copy output cepts input from 40-/ |tridge; output printer/magnetic tape cartridge

80-col punched/bar-
coded cards; transmits
data over voiceband line
Medivm Punched cards Punched cards; bar- Magnetic tape
a coded cards (optional)
w | code Hollerith Hollerith; dial mark- |IBM MT/ST
<2 sense (bar-coded)
& Z | Speed:
« Char/sec - 10/105 14.8
a Cards/min 400 - -
< - Method of Entry No provision No provision 44-key keyboard
2 o
Z 5 | No. of Char - - Up to 23, 240/tape cartridge
b3
Medivm Punched cards Printer No provision Printer Magnetic tape
5 Code Hollerith 63 char - 88 char IBM MT/ST
oo
5 Speed:
(o] Char/sec - - — 14.8 14.8
Cards/min 100-400 270 lpm - - Lt
Line Type Voiceband Voiceband Public telephone network
z
o Speed, bps 2000 (switched); Up to 110/1050 Up to 134.5
< 2 2400 (leased)
=z Mode Half-duplex Half-/full-duplex Half -duplex
aa
z Code 8-level USASCII USASCI IBM MT/ST
= Timing Synchronous Asynchronous Asynchronous

ERROR CONTROL

Message parity checking; automatic retrans-
mission

Parity generation

Char parity checking; manual retransmission

MONTHLY RENTAL, $

675-1055 (depending on selection of 1/0 com-
ponents)

2950~3150 (purchase
price)

265 (1 tape);
323 (2 tapes)

COMMENTS

Transmission can be initiated by Series 200
computer or another 2440 terminal; automatic
blocking feature provides for transmission of
full buffers, does not limit transmission to size
of I/0 media; double buffer provides transmis-
sion of data while reading, punching, printing;
132-char print line std

Adds card entry capa-
bilities to TTY 33 on
time sharing networks;
card feeding controlled
by supervisory return
line/X-ON facility;
automatic input hopper
capacity 300 cards;
available with 52-/64-
char Hollerith or dial
code recognition for
40~/80~col cards

With optional second tape unit, MT/ST can be
used for producing edited copy of previous tape;
Model II is single-tape station; Model IV, double-
tape station
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TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

IBM 65/66
Data Transceiver

IBM 1013
Card Transmission
Terminal

IBM 1050
Data Communications System

REPORT NUMBER 6440 6444 6447
FUNCTION Transmission of Transmission/recep~ |Transmission of data over narrow/voiceband lines; remote terminal for
punched card data over | tion of punched card dat | most IBM computers; off-line data preparation
telegraph-grade/voice- | data over voiceband
band line line
Medium Punched cards Punched cards Punched tape Punched cards
E’ ~ | Code Hollerith Hollerith 8-level IBM PTT Hollerith
<2
& Z |Speed:
« = Char/sec 16 col/sec (65); 1000 col/sec 14.8/8.33 14.8/8.33
a Cards/min 14 col/sec (66) — - 10
b~ - Method of Entry No provision No provision 53-key keyboard 15-/16-col keyboard
2>
5 S | No. of Char - - Variable 15, 16, 26 digits
s =
Medium Punched cards Punched cards Punched tape Punched cards Printer
5 Code Hollerith Hollerith 8-level IBM PPT Hollerith 88 char
a
S Speed:
o Char/sec 140 (65); 160 (66) 160 col/sec 14.8/8.33 14.8/8.33 14.8/8.33
Cards/min 3-11 40-400 - 10 —
Line Type Voiceband/telegraph- | Voiceband Voiceband/telegraph-grade
4 grade
O | Speed, bps 1400/1600 (voice); 1200, 2000, 2400 Up to 133.2 (voice);
P 75 (telegraph) 75 (telegraph)
% = Mode Half -duplex Half -duplex Half -duplex
wv
e z Code IBM Transceiver 4- | IBM High-Speed 4- 9-bit IBM PTT
of -8 of -8
= Timing Asynchronous Synchronous Asynchronous
ERROR CONTROL Char validity; manual | Char validity/ ge |Char/; parity; automatic retransmission optional
retransmission parity checking; auto-
matic retransmission
MGCNTHLY RENTAL, $ 170-220 775 110-500;

30-100 (per component used)

COMMENTS

65 and 66 are based
on IBM 024 and 026
Key Punches, respec-
tively; 66 can print
data on card as it is
punched

Extensive format con-
trol; compatible with
other IBM STR ter-
minals

Master Station feature permits multistation polling/addressing; each
1050 terminal consists of control unit/1~7 I/0 units
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4200:35

DAT.
A C(‘;MAMUNICATIONS
AUERBACH "o ORT TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY IBM 1978 IBM 2260 1BM 2721
Print Read Punch Terminal Display Station Portable Audio
Terminal

REPORT NUMBER 6445 6456 -

FUNCTION Transmits data from punched cards; prints/ Video display/printed copy of alphanumeric Remote keyboard entry
punches into cards data received over voiceband | data transmitted to/received from remote of alphanumeric inquiry
line computer over voiceband line data to central computer

over voiceband line via
integral acoustic
coupler
Medium Punched cards No provision No provision
o
w 5 Code Hollerith - -
< a
& Z | Speed:
« = Char/sec - — —
o Cards/min 190 - -
g' - Method of Entry No provision 26-/50-key keyboard 60-key keyboard
>
Z 2 | No. of Char - Up to 240, 480, 960 Variable
=
Medium Punched cards Printer Cathode ray tube Printer Voice response
5 Code Hollerith 13, 39, 52, 63 char 64 char 64 char -
[
5 | speed:
o Char/sec - - 2560 14.8 —
Cards/min 91-190 475-160 lpm - - -
Line Type Voiceband Voiceband Voiceband
z
O | Speed, bps 600, 1200, 2000, 2400 Up to 1200/240¢ 12cps (two 0.5-sec
< 9 words)
5= Mode Half-duplex Half -duplex Half -duplex
o w
z Code IBM High-Speed 4-of -8 8-level USASCIU 3-of-14 inquiry code
o _—
- Timing Synchronous Asynchronous Receiver activated by
each data group

ERROR CONTROL

Char validity/block parity checking; automatic
retransmission by block

Char/longitudinal parity checking; automatic
retransmission

No provision except
tone response to mes-
sage entry error

MONTHLY RENTAL, $

850 (RO) to 1350

30-50 (display); 390-1050 (central control); 49
(printer)

20;
600 (purchase)

COMMENTS

Model 1 provides punched card input/printed
output; Model 2 adds punched card output;
Model 3 provides printed output only; compat-
ible with other IBM STR terminals

Multiple display/printer units connected to
central controller (2848); up to 24 displays/1
IBM 1053 Printer per controller; buffer capacity
up to 7680 char

Connects remotely to
IBM 7770/Model 3
Audio Response Unit;
keyboard generates 26
alpha, 10 numeric, 14
special, 5 function,
and 5 control char;
overlays available;
audio reception via
speaker or ear plug; 3-
char, hard-wired, ter-
minal ID code is user-
specified; 30-sec
timeout will disconnect/
request more terminal
data
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TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

IBM 2265 IBM 2740 IBM 2741 IBM 7702
Display Station Communication Communication Magnetic Tape
Terminal Terminal Transmission Terminal
REPORT NUMBER 6459 6454 6455 6450
FUNCTION Video display/printed copy of data transmitted | Typed data Typed ge data Transmission of mag
between 2265 and remote IBM System/360 com- | communication over communication over tape data over voice-
puter over voiceband line narrow/voiceband line | narrow/voiceband line | band line
with IBM System/360
computer
Medium No provision No provision No provision Magnetic tape
[=)
w 5 Code - - - IBM BCD/binary
< a
& Z | Speed:
« = Char/sec - - - —
a Cards/min - — - 150, 250, 300
g‘ . | Method of Entry 50-key keyboard 44-key keyboard 44-key keyboard No provision
=
5 % | No. of Char Up to 960 Variable Variable -
£ =
Medium Cathode ray tube Printer Printer Printer Magnetic tape
5 Code 64 char 64 char 1 of 3 IBM 6-level 1 of 3 IBM 6-level IBM BCD/binary
a codes codes
= Speed:
o Char/sec 2560 14.8 14.8 14.8 150, 250, 300
Cards/min - - - - —_
Line Type Voiceband Narrowband Narrowband Voiceband
z
O | Speed, bps Up to 1200/2400 134.5 134.5 1200, 2000, 2400
Rid
E 2 | Mode Half-duplex Half-duplex Half-duplex Half~duplex
a v
Z | Code 8-level USASCII 1 of 3 IBM 6-level, 9~ |1 of 3 IBM 6-level, 9~ | IBM High-Speed 4~
: L unit, codes unit, codes of -8
- Timing Asynchronous Asynchronous Asynchronous Synchronous
ERROR CONTROL Char/longitudinal parity checking; automatic Char/message parity | No provision Char validity/message
retransmission : checking optional parity checking; auto-
matic retransmission
MONTHLY RENTAL, $ 360-445 (display/control); 95-145 95 to 105 1260

49 (printer)

COMMENTS

IBM 2845 controller interfaces 1 display/1 IBM
1053 Printer; 960-char buffer capacity; display
formats are 15 64~char/12 80-char lines

Can be used as re-
mote input for IBM
System/360 computer;
can be polled/ad-
dressed by computer

Intended as remote
inquiry terminal for
IBM System/360 com-—
puter; can interrupt
computer (optional)

Tape format compatible
with IBM 729 Series
Magnetic Tape Units;
compatible with other
IBM STR terminals
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AUERBACH
DATA
A COMMUNICATIONS

4200:37

AUERBACH FEPORTS TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY IBM 2770 IBM 7710
Data Communications System Data Communication
Unit
REPORT NUMBER - 6451

FUNCTION Remoteé, prog d batch pr ing of alpt ic data transmitted/received over voiceband | Connects IBM 1401
line to another 2770 or System/360 computer computer to single
voice/broadband line
Medium Punched cards Magnetic tape Punched tape Magnetic char reader | Computer
Q
= = Code Hollerith EBCDIC 5~ to 8-level EBCDIC/ | EBCDIC/USASCI 6-bit BCD
<32 USASCI
ez Speed:
« Char/sec - 117 120 - 250 or 300
Cards/min 150(A1); 300 (A2) - - Upto 500 6-in. doc/min. | —
g‘ . | Method of Entry  fKeyhoard (IBM 2772 Control Unit) No provision
>
5 % | No. of Char Variable -
b
Medivm Punched cards Printer Punched tape Cathode ray tube Computer
S Code Hollerith 63 (EBCDIC); 5- to 8-level EBCDIC/ |63 (EBCDIC); 6-bit BCD
s 64 (USASCIT) USASCII 64 (USASCII)
=3 Speed:
o Char/sec Up to 20 Up to 66 120 Up to 300 250/300
Cards/min — — - - _
Line Type Voiceband Voice/broadband
z
O | Speed, bps 1200, 2000, 2400 2000/2400 (voice);
< 40,800 (broad)
== Mode Half-duplex Half -duplex
a v
z Code EBCDIC/ USASCIT IBM High-Speed 4-of-8
o -
3 Timing Synchronous Synchronous

ERROR CONTROL

Parity/cyclic redundancy checking; automatic retransmission by block

Char validity/message
parity checking; pro-
grammed retransmis—
sion

MONTHLY RENTAL, $§

265 (control unit); 130~170 (printer); 170 (2265 display); 112-145 (card reader); 112-131 (card
punch); 49 (paper tape reader); 121 (paper tape punch); 175 (mag tape inscriber)

1575

COMMENTS

Can communicate with another 2770 or IBM System/360 (Models 25-85) via binary synchronous
communications; functions as batch/conversational terminal; all configurations employ keyboard;
printer/any 2 of 5 I/0 devices can be attached; optional features available on 2772 multipurpose
control unit include automatic answering, buffer expansion, conversational mode, EBCDIC trans-
parency, identification, keyboard correction, multipoint data link control, synchronous clock,
display format control; interlocked keyboard generates EBCDIC/USASCIH char; friction/pin feed
printer platen; 132-char print line (10 char/in.); 6-part forms; 2265 displays 960 char max via 12
80-char/15 64-char line format; card punch can print punched data; mag char reader reads MICR
encoded data in 4, 6, 8, 10, 12 records per buffer block

Compatible with other
IBM STR terminals;
can be connected to
other IBM computers
RPQ

© 1970 AUERBACH Info, Inc.
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4200:38
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

IBM 7711
Data Communication
Unit

IBM 2780

Data Transmission Terminal

Data Station

Interface Mechanisms
Series 3 Dual Image
Remote Data Entry
Terminal

REPORT NUMBER 6452 6457 - —

FUNCTION Transmission of mag | Transmission/reception of alphanumeric data | Programmed, high- Keyboard to printed
tape data over voice/ | over voiceband line; punched card I/0; printed |speed transmission/ tape data conversion/
broadband line copy output reception of mag tape transmission to remote

data over voice/broad- | computer; reception of
band line data from remote com-
puter to printed tape
Medium Magnetic tape Punched cards Magnetic tape Printed paper tape
[=]
w 5 Code IBM 6-bit BCD/binary | Hollerith . 8-level BCD/EBCDIC | Any 5- to 8-level code
<4 o
a Z | Speed:
x Char/sec Up to 90,000 - 4000/30, 000 (7-/9-track)| Up to 150
a Cards/min - 400 - bt
. Method of Entry No provision No provision TTY 33 ASR keyboard | Keyboard
2 >
Z 5 | No. of Char - - Variable Variable
s =
Medium Magnetic tape Punched cards Printer Magnetic tape Printed paper tape
5 Code IBM 6-bit BCD/binary | Hollerith 39, 47, 52, 63 char 8-level BCD/EBCDIC | Any 5- to 8-level code
a
5 Speed:
o Char/sec Up to 90,000 91-355 - 4000/30, 000 (7-/9-track) Up to 90
Cards/min - - 200-300 lpm - -
Line Type Voice/broadband Voiceband Voice/broadband Voiceband
b4
O | Speed, bps Up to 2400 (voice); 1200, 2000, 2400 3600 (public); 9600 Up to 9600
< o 40,800 (broad) (leased); 40, 800 (broad)
: = Mode Half -duplex Half -duplex Half-/full-duplex Half-duplex
a v
<zt Code IBM High-Speed 4-of-8 | IBM 6-bit SBT, 8-bit USASCII/EBCDIC 4-0f-8 SBT/bisynchro- | Any 5- to 8-level code
= . nous
- Timing Synchronous Synchronous Synchronous/asynchro- | Asynchronous/synchro-
nous nous

ERROR CONTROL Char validity/message | Cyclic redundancy checking (SBT/EBCDIC); Block parity checking; | Char/longitudinal parity
parity checking; auto- | char/longitudinal parity checking (USASCII); programmed retrans~ | checking; automatic re-
matic retransmission | automatic retransmission mission transmission

MONTHLY RENTAL, $ 1065; 680 (card read/punch) to 1200 1670 (controller/7-tr |165

46,755 (purchase)

mag tape/async data-
phone interface/TTY
33 ASR/software);

28,625 (purchase)

COMMENTS

Up to 2400 char of
buffering available;
uses IBM 729 II, 1V,
V, or VI, or 7330 Ma
Magnetic Tape Units

Model 1 provides punched card input/printed
output; Model 2 adds punched card output;
Model 3, printed output only (RO); Model 4,
punched card 1/0 only; compatible with IBM

BSC equipment

Contains 4096/8192,
12-bit word, PDP-8
processor; can inter-
face up to 32 low-speed,
half~duplex, voiceband
lines (async)/ up to 8
high-speed, voiceband
lines (sync)/ up to 32
parallel lines/up to 2
broadband lines; in-
cludes data break; op-
tional auto dial-up
(100/channel); com-
patible with Bell System
Data Sets 103A/103B/
103E/103G/103H/202C/
202D/811B/303B
(async), 201A/201B/
202C/202D/301B/303B/
303C/303D (sync),
401J/403J (parallel)

Operates via various
data sets at 300, 600,
1200, 2400, 4800, 9600
bps; std version up to
2400 bps; higher speed
modems available;
printed output speed de-
pends on char set;
printing speed at 27
{128-char), 60 (64-char),
80 cps (15-char set); up
to 50, 000-char storage
per 5-in. reel; prints
alphanumeric char/
machine code simul-
taneously on same tape
for entry verification;
300~/1000-cps read
speed optional; numeric/
alphanumeric keyboards
available; USASCII/
EBCDIC codes std; par-
allel interface available
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AUERBACH

DATA 4200:39
A COMMUNICATIONS
LA, REPORTS TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY ITT Kleinschmidt Kleinschmidt
Data Equipment and Systems Model 311 Model 321
Model 3010 Electronic Data High-Speed
Envoy Electronic Dataprinter Printer Automatic Data Set
REPORT NUMBER - 6520 6520
FUNCTION Transmission/reception of data over narrow/ | Transmission of manu- | Transmission of manually-keyed/punched tape
voiceband line; punched tape/keyboard input; ally keyed data over data over narrow-/voiceband line; output to
output to punched tape/printer narrow/voiceband line; | punched tape/printer
printed copy output of
data received
Medium Punched tape No provision Punched tape
[=]
5 Code Any 8-level code - See Comments
<
a E Speed:
a Char/sec 10 - Up to 37.5
o Cards/min - - -
I, | Method of Entry [ 62-key keyboard 33, 52, 53-key 33, 52, 53-key keyboard
2 5 keyboard
Z % |No.of Char Variable Variable Variable
b
Medium Punched tape Printer Printer Printer Punched tape
5 Code Any 8-level code 96 char 51/63 char 51/63 char See Comments
a.
5 Speed:
o Char/sec 10 10 Up to 37.5 Up to 37.5 Up to 37.5
Cards/min —_ —_ - _ —
Line Type Narrow/voiceband Narrow/voiceband Narrow/voiceband
z
O | Speed, bps 50, 75, 110 110, 150, 300 110, 150, 300
wv
<
= g Mode Half-/full -duplex Half-/full -duplex Half-/full-duplex
a v
Z | Code 8-level, 11-unit USASCII 8-/11-unit code 8-/11-unit code
o ..
~ | Timing Asynchronous Asynchronous Asynchronous

ERROR CONTROL

Char parity checking; automatic substitute error
symbol printed; manual retransmission

Char parity generation
(USASCIH keyboards
only); char parity
checking (USASCII)
optional

Char parity generation (USASCII keyboards only);
char parity checking (USASCH) optional

MONTHLY RENTAL, $

83;
2750 (purchase)

2370-4000 (purchase
price)

5750-7000 (purchase price)

COMMENTS

Options include 2-color printing, 30-char
answer bank, horizontal/vertical tab, remote
control facilities; parallel transfer capability
for direct connection to computer; prints up to
6 copies; 72-char print line; friction/pin-feed
platen; 3 or 6 lines/in. spacing; includes 15-
cps burst buffer; RO/KSR versions available;
compatible with Bell System Data Set 103B

Can be equipped for
5-level Baudot or 6~/
8-level USASCIHI; 5~

to 8-level codes can be
used; 5~/6-level codes
have 8-unit structure;
7-/8-level codes, 11~
unit structure

Can be equipped for 5-level Baudot or 6-/8-level
USASCH; 5~ to 8-level codes can be used; 5/
6-level codes have 8-unit structure; 7-/8~level
codes, 11-unit structure

© 1970 AUERBACH Info, Inc.
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4200:40

TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

KSW Controls
Series 600
Input Terminals

Mazxson Electronics
M 1389
Digital Message

Mohawk Data Sciences
1100 Series
Data-Recorders

Terminal )
REPORT NUMBER — —_ 6540
FUNCTION Remote keyboard Storage/transmission | Transmission/receiption of mag tape data over voiceband line; keyboard
entry of variable nu- of manually-keyed, data entry; punched card/paper tape input; printed copy output
meric data for trans- | formatted/unformatted,
mission over narrow/ | data messages over
voiceband line narrow/voiceband line;
printed copy output
Medium No provision No provision Magnetic tape (all) Punched cards (1109) | Punched tape (1115)
-]
w 5 Code - - IBM 6-bit BCD Hollerith Any 5- to 8-level code
<
& 2 |speed:
o Char/sec - - 6250 - 133.3
Cards/min - - - 75 -
:::; . | Method of Entry | 19 t5 25-key keyboard | 53-key keyboard 47-/64-key keyboard
=)
Z % | No. of Char Variable 512 Up to 80, 84, 90, 100, 120, 140, 160, 180 char
£ =
Medium No provision TTY 32/33 RO Magnetic tape (all) Printer (1183) 1320 Printer (all)
5 | Code - 80 char IBM 6-bit BCD 64 char 64 char
o
5 Speed:
[+] Char/sec — 10 6250 15 -
Cards/min - - - - 375 Ipm
Line Type Narrow/voiceband Narrow/voiceband Voiceband
z
O | Speed, bps 100-400 10 cps (narrow); 1200, 1600, 2400
< 9 150 cps (voice)
%= Mode Half-/full-duplex Half-duplex Half-/full-duplex
n wv
Z | Code Any code 5-level Baudot; Modified BCD (4 bits/numeric; 8 bits/nonnumeric)
3 8-level USASCII
- Timing Asynchronous Asynchronous Synchronous/asynchronous

ERROR CONTROL

Automatic parity gen-
eration; automatic
multi-key contention

Parity checking
optional

Char validity/longitudinal parity checking during transmission; complete
bit-for-bit checks of all mag tape recording; automatic retransmission

MONTHLY RENTAL, $

10 to 40 (depends on
keyboard configura-
tion) 350 to 485
(purchase price)

4500 (purchase)

232

COMMENTS

Intended primarily

for file preparation
operations; normally
used with TTY or other
terminal for printout;
std configuration in-
cludes 19-key
keyboard

Basic, low-speed unit
includes 512-char
transmit memory, TTY
RO, line interface;
field keys facilitate
formatted message
composition; operates
on polled/contention
basis in monomode
(conversational) or
duomode (program
control); 72-char print
line; fixed machine-
generated ID char;
optional 1024~-char
memory with low-speed
system

Various models have different auxiliary I/0 devices; 1320 printer can be
used with all models; input, tr ission, output performed separately
via internal mag tape unit; 1320 printer can receive/print directly; tape
format is IBM 729 -compatible
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AUERBACH

DATA 4200.41
A COMMUNICATIONS TERMINAL E P T
o REPORTS QUIPMEN

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY Mohawk Data Sci Mohawk Data Sci
Model 6403 System 7500
Data-Recorder Data Communications Terminal
REPORT NUMBER 6543 -
FUNCTION Transmission/recep- | Transmission/reception of alphanumeric data over switch/leased voiceband lines; 1/0 options

tion of mag tape data include paper tape, mag tape, punched card, high-speed printer
over voiceband line;
keyboard data entry

Medivm Magnetic tape Magnetic tape Punched cards Punched tape
o
= Code 8-level EBCDIC 6-level BCD, 8-level IBM Hollerith Any 5- to 8-level code
<2 EBCDIC, or 7-level USASCII
8. Z | Speed:
a Char/sec 6250 6250 - 400
o Cards/min - - 400/1000 -
g‘ - Method of Entry 48-key keyboard 64-char keyboard
2
5 ; No. of Char Variable 10-190 char (selectable record length in increments of 10)
=
Medium Magnetic tape Magnetic tape Punched cards (7256) | Punched tape Printer
5 Code 8-level EBCDIC same as input Hollerith Any 5-, 7-, or 8-level | 64 char
= code
=3 Speed:
] Char/sec 6250 6250 - 300 -
Cards/min - - 300 - 300 lpm
Line Type Voiceband Voiceband
z
O | Speed, bps 1200, 1600, 2400 1200, 1600, 2400
wv
E g Mode Half-duplex Half-/full-duplex
wv
e 5 Code Modified BCD Modified BCD (4 bits/numeric; 8 bits/nonnumeric)
= Timing Asynchronous Asynchronous
ERROR CONTROL Char validity/longi- Char validity/longitudinal parity checking; automatic retransmission
tudinal parity checking;
automatic retrans-
mission
MONTHLY RENTAL, § 259 280 to 1886
COMMENTS Tape format compatible| Mag tape drive included as part of controller; 1 input device can be selected at sending terminal;
with 9-channel IBM high-speed printer plus 1 other output device can be selected at receiving terminal; system can

2400 series units; can | communicate with any MDS 1103/6403; mag tape read/write density 200/800 bpi; punched card 1/0
transmit to/receive compatible with mag tape BCD code; dial-selectable record length pertains to all I/O media
from Mohawk 1103;
BCD code structure 4
bits/numeric, 8 bits/
nonnumeric
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4200:42
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Metroprocessing
Spartan Fone-Tone
Models FT-1240/

1241 and FT-1200/1248

Mite
Model 123
Printer Terminal

NCR 735 Series
Data-Encoders

REPORT NUMBER

FUNCTION Portable remote key- | Portable, low-speed Basic data encoding, transmission/reception of magnetic tape data over
board entry of alpha- transmission/recep- voiceband line; punched card/paper tape input; keyboard entry; printed
numeric/digital data tion of alphanumeric copy output
over public telephone data over voiceband
network via acoustic line to remote com-
coupler puter; keyboard entry;

Medivm No provision No provision Magnetic tape (200 bpi | Punched cards (601/701)| Punched tape (501)
7-channel)
[-]
: 5 Code - - 6-bit IBM BCD Hollerith Any 5- to 8-level
<
. ; Speed:
a« Char/sec - - 6250 - 133.3
o Cards/min - - - 75-200 -
< - Method of Entry 12-key Touch-Tone 50-key keyboard 47-1/64~character keyboard
2 5 keyboard
f ; No. of Char Variable Variable 80, 84, 90, 100, 120, 140, 160, 180
£°
Medium Voice/tone response Printer Magnetic tape (200 Printer (801) Printer (745) ~
bpi, 7-channel)
5 Code - Up to 128 char 6-bit IBM BCD 64 char 64 char
a
5 Speed:
o Char/sec - 10 6250 15
Cards/min - - - - 375 lpm
Line Type Public telephone net- | Voiceband Voiceband
4 work
O | Speed, bps 12,16 (2-3 digits/1-2 | 110 (serial) 1200, 1600, 2000, 2400
< 9 alpha cps)
%= Mode Half-duplex Half-/full-duplex Half-duplex
wv
e Z | Code 2-0f-8 Touch-Tone 7-level, 11-unit Modified BCD (4 bits/numeric; 8 bits/alpha)
2. code USASCIL
- Timing Receiver activated by | 5-level Baudot Synchronous
each data group Asynchronous

ERROR CONTROL No provision Even/odd parity gen- | Character validity/longitudinal parity checking; bit-for-bit checks of

eration mag tape recording; aut tic ret issi

MONTHLY RENTAL, $

5-10;
195-250 (purchase)

Purchase price:
414 (printer);
487 (printer/keyboard)

231, 50-356. 50 (depending on model/options)

COMMENTS

Acoustic device is
coupled to handset
mouthpiece; accepts
voice/tone replies from
audio response equip-
ment/data sets; Model
FT-1200 includes
speaker/amplifier;
battery-powered with
no electrical connec-
tion; char transmission
requires depression of
2/3 keys; provides
audio readback of in-

Portable unit; 80 char/
line; 10.8 char/in.

6 line/in. spacing;
pin/friction feed platen;
key interlock; 1-char
mechanical memory;
keyboard roll-over
capability; parallel
interface std; serial
interface not available
to date; keyboard/
printer modules avail-
able separately;

a ti pler option-

put, format checking;
field length control

al; prints 5-part forms;
printer weights 91b;
keyboard 2.5 1b

Various models have different auxiliary devices; 745 printer can be

used with all model

input, tr

output are performed

separately via internal magnetic tape unit; tape format is IBM 729-com-~

patible
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AuERBACH 4200:43
/a\ aepoRTy 0N TERMINAL EQUIPMENT
AUERBACI;
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY NCR 736 Series NCR 760/765 Class

Data-Encoders

Parallel Data Communications Equipment

REPORT NUMBER

FUNCTION Transmission/reception of mag tape data over voiceband line; punched Transmission/reception of paper tape data
card/paper tape input; keyboard entry; printed copy output over voiceband line
Mediuvm Magnetic tape (800 Punched cards Punched tape Punched tape
o bpi, 9-channel)
w 5 Code EBCDIC/USASCIL Hollerith Any 5- to 8-level Any 5- to 8-level code
<
& 2 Speed:
o« Char/sec 13, 200 - 133.3 72
a Cards/min - 200 - -
< - Method of Entry 64-char keyboard No provision
2>
Z % | No. of Char 100; variable 10-180 -
==
Medium Magnetic tape (800 bpi, 9-channel)  Printer (745) Punched tape
5 Code EBCDIC/USASCII 64 char Any 5- to 8-level code
o.
5 Speed:
(o] Char/sec 13, 200 -~ 120
Cards/min — 375 lpm -
Line Type Voiceband Voiceband (leased/switched)
z
O | Speed, bps | 1200, 1600, 2000, 2400 576 (72 cps)
wvy
<
: E Mode Half-duplex Simplex (sender/receiver)
v
e 5 Code Modified BCD (4, 8 bits); EBCDIC/USASCII (12 bits) Any 5- to 8-level code
o P
[ Timing Synchronous Receiver activated by each data group

ERROR CONTROL

Character validity/longitudinal parity checking; bit-for-bit checks of mag
tape recording; automatic retransmission

Error signaling via reverse channel/automatic
retransmission (760-128); char parity checking/
retransmission request via reverse channel (765~
228)

MONTHLY RENTAL, $

253.50-387. 50 (depending on model/options)

Punched tape trans-
mitters:

35 {‘760-120;;
44 (160-122);
55 (760-128)

Punched tape receiver:
205 (765-228)

COMMENTS

Various models have different auxiliary I/O devices; 745 printer can
be used with all models; input, transmission, output performed
separately via internal mag tape unit; 745 printer can receive/print
directly

760-128 is capable of unattended operation;
765-228 can receive unattended/activate remote
unattended sender; transmission/reception is
8-bit parallel; effective tape output speed up to
72 cps; 5-, 6-, T-level codes are zero filled on
transmission

© 1970 AUERBACH Info, Inc.
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4200:44
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Motorola
MTP30
High-Speed Line

Motorola
MTP 6000
Teleprinter Terminal

Novar

Model 5-41

Data Communications
Terminal

Novar
Model 5-50
Data Communications Terminal

REPORT NUMBER

FUNCTION High-speed, dry- High-speed, nonimpact, | Transmission/recep- |High-speed transmission/reception of mag tape
process line printer receive-only page tion of data to/from data to/from computer or another terminal;
for computer readout/ | printer accepts remote | computer or another keyboard entry; output to printed copy, multiple-
remote printed copy input over voiceband terminal; keyboard part business forms; prints on-/off-line from
over voiceband line line entry output to printed |tape cartridge
copy, multiple-part
business forms
Medium No provision No provision No provision Magnetic tape
E = | Code - - - IBM Selectric; BCD, EBCDIC, USASCII (optional)
<2
ez Speed:
€ = Char/sec - - - 15, 30, 60, 90, 120 cps (asynchronous);
o Cards/min - - - 120, 140, 180, 200, 240 cps (synchronous)
< ,. | Method of Entry | No provision No provision 54-key Selectric key- | 54-key Selectric keyboard
2 o board
Z 5 | No. of Char - - Variable Variable up to 350
s =
Medium Printer Printer Printer Printer Magnetic tape
5 Code 63 char 95 char 88 char 88 char IBM Selectric; BCD,
e EBCDIC, USASCII
> Speed:
o Char/sec 400 400 15 15-240 15-240
Cards/min - 240 lpm - - -
Line Type Voiceband Voiceband Voiceband Voiceband
z
O | Speed, bps 1200 Up to 1200/2000 Up to 135 135-2400
3
E ‘é‘ Mode Half-/full-duplex Half-/full-duplex Half-duplex Half-duplex
<l
e ‘zt Code 7-level USASCII 7-level USASCII IBM Selectric IBM Selectric; BCD, EBCDIC, USASCII (optional)
= | Timing Asynchronous Asynchronous Asynchronous Synchronous/asynchronous

ERROR CONTROL

No provision

No provision

Vertical parity

Vertical parity checking; longitudinal/char

3850 (purchase)

checking redundancy check characters; automatic
retransmission
MONTHLY RENTAL, $ 264 (3-yr lease); 3800 (purchase price) |99 165;

5950 (purchase)

COMMENTS

Basic configuration
includes nonimpact
E;;rinter, 7-bit serial
SASCII code con-
lverter, 200-char buffer,
[Bell System Data Set
202C series interface;
prints on 8. 5-in. forms

Nonimpact printing;
optional keyboard
facility for local data
entry; contains pro-
grammable 4K-memory
controller; options in-
clude parallel input,
BCD/EBCDIC codes,
100-char print line,
240-cps (2400-bps)
operating speed; 80-
char print line std; 6
lines/in. spacing; com-
patible with Bell System
Data-Phone Data Sets
202C2/202D2

Incorporates 2-char line|
buffer for intermediate
storage; options include
built-in data set for
DAA, carrying case,
BCD/EBCDIC operating
codes; Correspondence
code std; keyboard
generates 88 char set;
compatible with IBM
2741; 130-char print
line max; 9.5-, 9.9-,
10.4-, 10,7-, 11,8-,
13.7-in, pin feed
platens available; horiz/
vert tab optional; un-
attended, automatic
answering optional

Options include operating speed above 15 cps
(135 bps), BCD/EBCDIC/USASCII operating
codes, LRCC/CRCC, automatic retransmission,
built-in data set for DAA, polling/addressing,
unattended/automatic answer, numeric input
attachment; IBM Correspondence code std; .
asynchronous operation std; binary sync optional;
keyboard editing includes delete char, word, line
via 350-char buffer; keyboard generates 88-char
set; compatible with IBM 2740/2741 (BTAM/
QTAM); operates in conversation/batch modes;
pin feed platen; 24, 000-/48, 000-char mag tape
cartridge capacity; Bell System Data Sets 103/
202 available; 130-char print line, 4-record
buffer, dial-up/interrupt capability std; vertical
tab optional; horizontal tab std
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AUERBACH

A DATA 4200:45

COMMUNICATIONS

AUERBACH REPORTS TERMINAL EQUIPMENT
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY
Novar Olivetti
Model 5-51 TC 380

Data Communications Terminal

Computer Terminal

REPORT NUMBER

FUNCTION High-speed data transmission/reception of mag Stored program buffered terminal with 256-character message buffer;
tape data to/from remote computer; dual tape transmits/receives mag tape/paper tape data in multidrop connection
units for letter composition/editing; keyboard over voiceband line; keyboard data entry; printed copy output
entry; prints multiple-part business forms
on/off-line from tape cartridge

Medium Magnetic tape (dual) Punched tape Magnetic tape
a
@ = | Code IBM Selectric; BCD, EBCDIC, USASCIT 8-level USASCI 8-level USASCII
< 2 (optional)
ez Speed:
o Char/sec 15, 30, 60, 90, 120 cps (asynchronous); 15 120
Cards/min 120, 140, 180, 200, 240 cps (synchronous) - -
g‘ - Method of Entry 54-key Selectric keyboard 48-key alphanumeric keyboard; 10-key numeric keyboard
=)
5 ; No. of Char Variable up to 350 Variable
=
Medivm Printer Magnetic tape (dual) Printer Punched tape Magnetic tape
5 Code 88 char IBM Selectric; BCD 84 char 8-~level USASCII 8-level USASCII
= EBCDIC, USASCII
2 Speed:
o Char/sec 15-240 15-240 15 15 120
Cards/min — — - - -
Line Type Voiceband Voice
4
o Speed, bps 135 to 2400 1200/2400
v
E é Mode Half-duplex Half-duplex
@ Z | Code IBM Selectric; BCD, EBCDIC, USASCII 8-level USASCII
: (optional)
- Timing
Synchronous/asynchronous Synchronous/asynchronous

ERROR CONTROL

Vertical parity checking; longitudinal/char re-
dundancy check characters; automatic retrans-
mission

Char/longitudinal parity checking; automatic retransmission

MONTHLY RENTAL, $

205

206-292

COMMENTS

Options include operating speed above 15 cps
(135 bps), BCD/EBCDIC/USASCII operating
codes, LRCC/CRCC, automatic retransmission,
built-in data set for DAA, polling/addressing,
unattended/automatic answer, numeric input
attachment/ vertical tab, binary sync operation;
same as Model 5-50 with dual cartridge mag
tape system for editing, formatting; IBM
correspondence code, asynchronous operation,
pin feed platen, 130-char print line, 4-record
buffer, horizoutal tab, dial-up/interrupt capa-
bility std; compatible with IBM 2740/2741
(BTAM/QTAM); operates in conversation/batch
modes; 88-char keyboard can delete char, word,
line via 350-char buffer; Bell System Data Sets
103/202 available; 24, 000-48, 000 —char mag
tape cartridge capacity

Stand-alone terminal not requiring controller; can operate with local
scanner to control 16 terminals on 1 drop; stored program controls
1/0 operations, arithmetic calculation, check digit verification, logical
tests; mag tape cartridge provides 39, 000-char storage; prints 120
char/line

© 1970 AUERBACH Info, Inc.
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4200: 46
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Olivetti
TC 308SH
Time Sharing Terminal

Olivetti
TC 349BI
Buffered General Purpose Terminal

Omnitec
Model 800
Portable Data Terminal

REPORT NUMBER

FUNCTION Transmission/reception of alphanumeric data Buffered terminal with 500-char ag Tr ission/reception
over public telephone network; keyboard/paper | storage transmits/receives paper tape data of alphanumeric data |
tape input; printer/punched tape output in multidrop tion over voiceband line; over voiceband line via

keyboard data entry; printed copy output acoustic coupler; key-
board entry; strip
printer output
Mediuvm Punched tape Punched tape | No provision
E = | Code 8-level USASCII 8-level USASCIL —
<2
& Z | Speed:
« = Char/sec 10 15 -
a Cards/min - — -
< Method of Entry 67-key keyboard 48-key alphanumeric keyboard; 10-key numeric | 51-key keyboard
-
S5 keyboard
E E No. of Char Variable Variable Variable
£ =
Medivm Printer Punched tape Printer Punched tape Strip printer
'2' Code 64 char 8-level USASCI 96 char 8-level USASCI 63 char
5 Speed:
o Char/sec 10 10 15 15 10
Cards/min — —_— — —_ _
Line Type Public telephone network Voiceband | Voiceband
z
O | Speed, bps Up to 110 1200/2400 Up to 110
"
g 2 | Mode Half-/full -duplex Half-duplex Half-/full-duplex
w
o 5 Code 8-level USASCII 8-level USASCII USASCIL
o . )
- Timing Asynchronous Synchronous/asynchronous Asynchronous

ERROR CONTROL

No provision

Char/longitudinal parity checking; automatic
retransmission

0dd parity generation

MONTHLY RENTAL, $

75

188

49

COMMENTS

Standard features include off-line operation,
keyboard interlock, automatic start/stop,
3/4/6 lines/in., 10 char/in. spacing, friction/
pin feed; options include uppercase only,
answer back, 80-char print line, numeric
keyboard

Stand-alone terminal not requiring controller;
can operate with local scamer to control 16
terminals on 1 drop; prints 120 char/line

| Built+in-coupler com-
{patible with Bell System |

‘|weighs 25 Ib. ; switch-

Data-Phone Data Set
103A2, Omnitec 703
Acoustic Coupler; origi-
nate only mode; prints onl
0. 5-in. paper strip; TTY|
33/35-compatible;

lontahl

}modes

trans
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AUERBACH

4200:47

DATA
A COMMUNICATIONS
4 EREACY REPORTS TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
| IDENTITY Omnitec Omnitec Model 805 Omnitec Model 807 Omnitec Model 812
Model 800A Tape-~to~Coupler Key-to-Tape/Coupler-to-Tape/Tape-to-Coupler

Portable Data Ter-
mi;

Coupler-to-Tape
P .

ion:

Sub-

Ce tions Sub~

system

system

Communications Subsystem

REPORT NUMBER

FUNCTION Transmission/recep- | Reception of alpha- | Transmission of mag | Transmission/reception of keyboard/mag tape
lnta aver volocband. | Tamecmt v matse | ban e via acouosie | 2242 over voiceband line via acoustic couplers
line via acoustic band line via acoustic | coupler I;ﬁmard/ ‘mag tape entry; strip printer/mag tape
coupler; keyboard coupler
entry; strip printer
output

Medivm No provision No provision Magnetic Tape Magnetic tape
o
w S Code - — 11-bit USASCII 11-bit USASCII
< a
ez Speed:
o Char/sec —_ - 10 10
e Cards/min - — - —
2 - Method of Entry 51-key keyboard No provision No provision 52-key keyboard
2 >
5 E No. of Char Variable - Variable
s =
Medivm Strip printer Magnetic tape No provision Magnetic tape Strip printer
5 Code 88 char 11-bit USASCII - 11-bit USASCH 63 char
a.
5 Speed:
o Char/sec 15 10 - 10 10
Cards/min — —_ — — —
Line Type Voiceband Voiceband Voiceband Voiceband
z
O [ Speed, bps 134.5 Up to 300 Up to 300 Up to 300
"
E g Mode Half-/full-duplex Half-duplex Half-duplex Half-/full-duplex
<3
2 2 |code IBM Correspondence T7-level, 11-unit T-level, 11-unit T-level, 11-unit USASCII
3 USASCI USASCI
= | Timing Asynchronous Asynchronous Asynchronous Asynchronous

ERROR CONTROL

0dd parity generation

MONTHLY RENTAL, $

58

69 (2-yr lease);
1490 (purchase)

69 (2-yr lease);
1490 (purchase)

163 (2-yr lease);
3500 (purchase)

COMMENTS

Built-in coupler com-
patible with Bell Sys-
tem Data-Phone Data
Set 103A2, Omnitec
703 Acoustic Coupler;
originate/answer
modes; prints on 0.5-
in. strip paper; com-
patible with IBM 2741;
switch~selectable
transmission modes

Storage capacity of
36, 000 char; originate
only mode; compatible
with Bell System Data
Set 103A2; accepts
data transmitted from
Omnitec 807

Accepts mag tape car-
tridges prepared on
Omnitec 805; originate-
only mode; compatible
with Bell System Data
Set 103A2

Storage capacity of 36, 000 char; on-/off-line mag
tape recording capability; TTY 33/35-compatible;
originate/answer modes; compatible with Bell
System Data Set 103A; simultaneous printer/tape
recording

© 1970 AUERBACH Info, Inc.
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4200:48
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Omnitec

Model 900
Conversational Data
Terminal

Oneida Electronics
Acousticom Series 33
Data Terminal

Peripheral Data
Machines
Magnyx 6600
Data Terminal

REPORT NUMBER

Transmission/reception of alphanumeric data

FUNCTION Transmission/reception| Transmission/reception of alphanumeric data
of alphanumeric data over public telephone network via acoustic cou- |over narrow-/voiceband line; keyboard/paper tape
over voiceband line; pler; keyboard/paper tape input; paper tape/ entry; printer/paper tape output
keyboard entry; printed | printed copy output
copy output

Medium No provision Punched tape (ASR) Punched tape
o
W= Code — 8-level USASCII 8-level USASCII
<z
& Z | Speed:
™ Char/sec - 10 10, 15, 30
a- Cards/min - - -
:;' - Method of Entry 58-key keyboard 45-key keyboard 63-key keyboard
=]
Z % | No. of Char Variable Variable Variable
=
Medium Printer Punched tape (ASR) Printer Punched tape Printer
5 Code 88 char 8-level USASCII 64 char 8-level USASCII 94 char
a
5 Speed:
o Char/sec 15 10 10 10, 15, 30 10, 15, 30
Cards/min — - — - -
Line Type Voiceband Voiceband Narrow-/voiceband
z
o Speed, bps 134.5 Up to 300 Up to 110, 150, 300
wv
s 3 Mode Half-duplex Half-/full-duplex Half-/full -duplex
3 w T-level IBM Selectric
Z | Code 8-level USASCI 8-level USASCIL
<
& | Timing Asynchronous Asynchronous Asynchronous

ERROR CONTROL

Parity checking

Even parity generation

Even char parity generation

MONTHLY RENTAL, $

Purchase price;
1726-1919 (KSR)
1985-2655 (ASR)

Purchase price:
1020 (KSR)
1415 (ASR)

COMMENTS

Compatible with IBM
735 Selectric Type~
writer; programmed
automatic terminal
checking; interrupt ca-
pability; no longer in
production

Modified TTY 33 KSR/ASR units with integral
acoustic coupler; KSR includes keyboard/print-
er; ASR adds paper tape 1/0; mobile/portable
facilities available; operating modes are origi-
nate (260), originate/alternate transmission via
dual input interface (262), originate/answer (300);]
pin feed, X-on/X-off optional; one 20-char
answerback drum std

KSR includes keyboard/printer; ASR adds paper
tape 1/O wide carriage, 132-char print line,
fixed 20-char WRU answerback message std;
options include 10-key numeric cluster, pin feed,
integral hard-wire data set, parallel interface;
switch-selectable operating speeds, transmission
modes
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Data Transmission
System

Mark II Data Trans-
mission Terminal

DaraBACH 4200:49
A commmcrmons TERMINAL EQUIPMENT
AUERBACP;
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Plessey Plessey Qantel V Philco-Ford Model D-20|
PT200PT PT600/1200PT Terminal Processor Alphanumeric Color

Display Unit

REPORT NUMBER

6650

FUNCTION Low-speed transmis- | Medium-speed trans- | Functions as stand-alone, small computer/re- | 4-color video display
sion/reception of paper| mission/reception of mote data terminal; keyboard entry; paper tape | of data transmitted be-
tape data over voice- paper tape data over 1/0; printed copy output tween D-20 and remote
band line voiceband line computer over voice-

band line
Medium Punched tape Punched tape Punched tape No provision
E ~ | Code Any 5-to 8-level code | Any 5- to 8-level code | Any 5~, 7-, 8-level code -
<z
&z Speed:
« Char/sec 18.2 50/100 50 —
a Cards/min - — -
g - Method of Entry No provision No provision IBM Selectric keyboard 53-key keyboard
=)
5 ; No. of Char - - Variable up to 128 Up to 768
=
Medium Punched tape Punched tape Punched tape Printer Cathode ray tube
5 Code Any 5- to 8-level code | Any 5- to 8-level Any 5-, 7-, 8-level 88 char 60 char
a code
5 Speed:
o Char/sec 18.2 50/100 50 15 10
Cards/min - - - _ —_
Line Type Voiceband Voiceband Voiceband Voiceband
z
O | Speed, bps Up to 200 600 (50 cps); 1200 (100 {75 to 4800 Up to 110
vy
< cps)
5 2 | Mode Simplex/full-duplex | Simplex/full-duplex | Half-duplex Half-duplex
a v
‘zl Code Any 5- to 8-level code | Any 5- to 8-level code |Depends on adap in central p 8-level USASCI
o -
- Timing Asynchronous Asynchronous Synchronous/asynchronous Asynchronous

ERROR CONTROL Char parity checking; | Char parity checking; | Vertical/longitudinal redundancy checking Char/longitudinal parity
automatic retransmis- | automatic transmission checking manual
sion correction

MONTHLY RENTAL, $

Purchases price:
2400 (transmitter); 3480
(receiver); 4925 (trans-|
mitter/ receiver)

Purchase Price:
3600 (transmitter) ;4450
(receiver); 8050 (trans-
mitter/receiver)

275 (per system); 85 (per additional work station)

7200 (purchase price)

COMMENTS

Automatic backspacing;
tape copying in full-
duplex mode; optional
unattended operation
with additional con-
troller feature; can
interface any pro-
cessor via special
adapter

Automatic answering
unattended operation
optional; Tally~com-~
patible paper tape read-
er; TTY -compatible
paper tape punch;
switch-selectable
odd/even parity
checking

Transmission codes handled by microprograms
supplied for most communications adapters; any
modem up to 4800 bps can be used; can operate
using most transmission codes available; switch-
selectable timing; employs buffered, heavy duty
IBM Selectric keyboard/printer; includes 128-
char buffer; control via 1-usec, MOS, 1024-word,
read-only memory; additional 1024 char optional;
128-char print line; main magnetic core memory
(3-usec cycle) contains 4096 8-bit words, ex-
pandable to 8192 words

Single-station or rack-
mounted unit; capable of
intermixed display of
data in red, green, blue,
or white; optional 8-bit
parallel 1/0; compatible
with Bell System Data-
Phone Data Set 103A
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4200: 50
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY Philco-Ford Raytheon DIDS-400 Remcom Systems
Model D-21 Digital Information Model 2780
Alphanumeric Display System Remote Batch Terminal
Display Unit
REPORT NUMBER 6651 6735 -
FUNCTION Video display of data Video display/printed copy of alph ic data |Tr its data read from punched cards/prints
transmitted between transmitted to/received from remote computer |data received from another terminal or remote
D-21 and remote over voiceband line computer over voiceband line
computer over voice-
band line
Medium No provision No provision Punched cards
?‘ 5 Code - - Hollerith
< o
& Z | Speed:
4 Char/sec - — - -
Cards/min - - 300 (2780-01) 500 (2780-02)
-;' - Method of Entry 65-key keyboard 60-key keyboard No provision
=)
Z % | No. of Char Up to 1536 Up to 520, 1040, 1472 —
==
Medium Cathode ray tube Cathode ray tube Printer Printer
5 Code 62 char 64 char 64 char 63 char
a.
5 Speed:
o Char/sec 120 100, 000 10 - -
Cards/min - - - 400 1pm (2780-01) 600 lpm (2780-02)
Line Type Voiceband Voiceband (402) 'Voiceband (401) Voiceband
z
O | Speed, bps Up to 1200 Up to 1200 2000/2400 2000-9600
w
E 2 | Mode Half-duplex Half-duplex Half -duplex Half-/full -duplex
w
e z Code 8-level USASCII 8-level USASCII 8-level USASCII 8-level EBCDIC/USASCII
o PRy
- Timing Asynchronous Asynchronous Synchronous/asynchro- [Synchronous
nous
ERROR CONTROL Char/longitudinal parity | Optional char/longitudinal parity checking, au- |Cyeclic redundancy checking (EBCDIC) vertical/
checking; automatic re-|tomatic retransmission longitudinal redundancy checking (USASCII); au-
transmission ltomatic retransmission

MONTHLY RENTAL, $

9200 (purchase price)

120-200 (display); 285-500 (controller); 100
(printer control); 30 or 52 (printer)

675 (2780-01) 1045 (2780-02)

COMMENTS

Single-station or rack-
mounted unit developed
from/compatible with
IBM 2260; optional
8-bit parallel I/O; com-
patible with Bell System
Data-Phone Data Set
103A

Multiple display/printer units are connected
to central controller; independent display units
with internal controller also available

ICompatible with IBM 2780; basic system includes
[400~-char buffer, multiple record transmission,
[EBCDIC transparency, 132-position print line,
12-channel of vertical forms control; options in-
clude 1200-char buffer, horizontal tab, auto
lanswer, multipoint line control
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AUERBACH

4200: 51

DAT,
A COM’:IIUNICATIONS
L oAy, REPORTS TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY RCA 70/740 Data RCA 70/750 RCA 70/752
Terminal Modular Video Data System Video Data Terminal
REPORT NUMBER 6704 6703 6702

parity checking; special
block-count checking;
validity checking; au-
tomatic retransmission

FUNCTION Transmits data read Video display/printed copy of alphanumeric data | Video display/printed copy of alphanumeric data
’ from punched cards, transmitted to/received from remote computer |transmitted to/received from remote computer
prints data received over voiceband line over voiceband line
over voiceband line
Medium Punched cards No provision No provision
E ~ | Code Hollerith - _
<2
& Z | Speed:
o Char/sec - - -
o Cards/min 300 - —
< - Method of Entry No provision 66-key keyboard 48-key keyboard
2 5
Z % | No. of Char - Up to 1080 Up to 1134
£°=
Medium Printer Cathode ray tube Printer Printer Cathode ray tube
5 Code 64 char 96 char 96 char 64 char 64 char
o
5 Speed:
o Char/sec 300 Ipm 4800 108 10 120
Cards/min — - - — —
- Line Type Voiceband Voiceband Voiceband
O | Speed, bps Up to 9600 2400 1200
Ll
5 2 | Mode Half-duplex Full-duplex Half-duplex
e g Code 8-level USASCI 8-level USASCI 8~level USASCII
<
= Timing Synchronous Synchronous Asynchronous
ERROR CONTROL Char/longitudinal Char parity checking; manual retransmission Char parity checking; manual retransmission

MONTHLY RENTAL, §

695-760 (basic unit);
190 (card reader plus
adapter)

97-179

110-170

COMMENTS

2 models provide 80-/
132-char print line;
can operate in card-to-
print, off-line mode;
designed for operation
with RCA Spectra 70
Series computers

Up to 8 display units connected to central con-
troller

Each display unit independent, contains own
control logic; up to 8 displays can be multiplexed
on 1 line; 1 printer per display; replaces RCA
6051 Video Data Interrogator

© 1970 AUERBACH Info, Inc.
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4200; 52

TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY RCA 70/653 Communi-| Sangamo Sangamo . Sycor 301/302

cation Control DS-7000 Series DS-9000 Series Key-Cassette Terminal
Data Station Data Station

REPORT NUMBER 6700 6750 6750 -

FUNCTION Connects RCA Spectra | Transmission/recep- | Transmission/recep- | Visual display, transmission/reception of
70/15, 25, 35, 45, 55 | tion of mag tape data | tion of mag tape data | mag tape cassette data over voiceband line; off-
computer to single over voiceband line; over voiceband line; line key-to-tape data preparation
voice/broadband line keyboard entry keyboard entry

Medium Computer Magnetic tape Magnetic tape Magnetic tape
o
H 5 Code 6-bit/ 8-bit 6-level BCD 8-level EBCDIC 8-level USASCIL
<
e E Speed:
e« T Char/sec 222-5100 6000-24, 000 24, 000 120 (asynchronous); 120/150 (synchronous)
o Cards/min - - - -
< - Method of Entry No provision 49-key keyboard 49-key keyboard 85-key keyboard
2 >
5 ; No. of Char — Up to 80, 100, 240 Up to 80, 100, 120, Variable up to 216 (read/write memory)
s = 240
Medium Computer Magnetic tape Magnetic tape Magnetic tape Cathode ray tube
s Code 6-bit/8-bit 6-level BCD 8-level EBCDIC 8-level USASCIL 62 char
o.
5 Speed:
[o] Char/sec 222-5100 6000-24, 000 24, 000 120/150 120/150
Cards/min — - — - -
Line Type Voice/broadband Voiceband Voiceband Voiceband
z
O | Speed, bps 2000, 2400, 40, 800 1200/1600 1200/1600 1200
S g
E ‘é’ Mode Half-duplex Half -duplex Half-duplex Half-duplex
v
e E Code 8-level/9-level Modified BCD Modified BCD 8-level USASCII
E Timing Synchronous Synchronous Synchronous Asynchronous/synchronous

ERROR CONTROL Char/message parity | Char parity checking | Char parity checking Char/message parity checking; automatic re-
checking; programmed | (validity/longitudinal); | (validity/longitudinal); transmission
retransmission automatic retransmis- | automatic retransmis-

sion sion
MONTHLY RENTAL, $§ 285 232-302 255-315 175-195

COMMENTS

8-level transmission
permits communica~
tion with RCA 301/3301)
computers

100-char basic core
storage; 7-channel mag
tape I/0 is IBM 729~
compatible; off-line
modes include data
entry/verify, search,
and program entry/
verify; code employs

4 bits/numeric, 8 bits/
nonnumeric; bit-by bit
mag tape recording
check

120-char basic core
storage; 9-channel
mag tape I/0 is IBM
2400-compatible; off-
line modes include
data entry/verify,
search, and program
entry/verify; code
employs 4 bits/numeric,
8 bits/nonnumeric; bit-
by-bit mag tape record
ing check

Communications procedure uses IBM synchro-~
nous transmission procedure; unattended opera-
tion optional; master communications station
interfaces remote terminals via manual dialing/
recording or reading from 9- or 7-track tape;
Model 302 includes second tape recorder
(copying/pooling) ; cassette stores up to 180, 000
char (800 bpi); 350-char display capacity
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AUERBACH

DATA 4200, 53
A COMMUNICATIONS
AUERBACH " ORT TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Sanders 620 Stand-Alone Sanders 720

Data Display System

Data Display System

REPORT NUMBER

6744

6745

FUNCTION Video display/printed copy of alphanumeric data | Video display/printed copy of alphanumeric data transmitted to/received
transmitted to/received from remote computer | from remote computer over voiceband line; auxiliary paper tape I/O
over voiceband line

Medium No provision Punched tape
Q
] 5 Code — 8-level USASCI
< a
&z Speed:
x T Char/sec - 10
o Cards/min - -
g‘ - Method of Entry 51-key keyboard 42-key keyboard
>
Z & | No. of Char Up to 768 Up to 256, 512, 1024
=
Medium Cathode ray tube Printer Cathode ray tube Punched tape Printer
5 Code 64 char 64 char 64 char Any 5- to 8-level code | 64 char
o
5 Speed:
(o] Char/sec 300 10 47,500 10 10
Cards/min —_ —
Line Type Voiceband Voiceband Voiceband Voiceband
z
QO | Speed, bps Up to 100-1800 Up to 200/2400 Up to 110, 1000, 2000/2400
< 4 1200, 1800
2 H Mode Half-duplex Half-duplex Half-/full-duplex Half-/full-duplex
a v
5 Code 8-level USASCI 8-level USASCII 8-level USASCI 8-level USASCIL
-3 P
-~ Timing Asynchronous Synchronous Asynchronous Synchronous

ERROR CONTROL

retransmission

Char /longitudinal parity checking automatic

Char/longitudinal parity checking; automatic retransmission

MONTHLY RENTAL, $

180-301

100 (display); 20 (keyboard); 238-339 (control)

COMMENTS

Printed copy via TTY 33/35 RO; controller
interfaces max 1 display and 1 printer; up to 20
terminals can be multidropped on 1 line

2048, 3072 char

Multiple display/auxiliary units connected to central controller; printed
copy via TTY 33/35 RO; auxiliary units include TTY paper tape CX
Reader/DRPE Punch; max 12 displays per controller; various multi-
purpose keyboard configurations available; buffer capacity up to 1024,

© 1970 AUERBACH Info, Inc.

3/70




4200: 54
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY Scientific Control Tally Parallel System | Tally Serial System
DCT-132 Programmable 100, 102, 108 Senders | 111 Sender
Remote Batch Terminal

REPORT NUMBER - 6760 6761

FUNCTION High-speed transmission/reception, batch processing of data over voice- | Transmission of Transmission of
band line under control of stored program; punched card input/printed punched tape data over | punched tape data over
copy output std voiceband line voiceband line
Medium Punched cards Punched tape Punched tape Punched tape
2 5 Code Hollerith 8-level USASCII Any 5- to 8-level code | Any 5- to 8-level code
<
a g Speed:
™ Char/sec - 10 60 120
e Cards/min 200 - - -
I . | Method of Entry 53-key keyboard (T'TY 33 ASR) No provision No provision
2>
Z a i - -
<z No. of Char Variable
3
Medium Printer Punched Punched tape No provision No provision
5 Code 64 char Hollerith 8-level USASCI - -
o
5 Speed:
o Char/sec - - 10 - -
Cards/min 300 lpm 100 - - -
Line Type Voiceband Voiceband Voiceband
z
O | Speed, bps 2000,/2400/4800/9600 bps 480 (60 cps) Up to 1200
v
E 2 | Mode Half-/full-duplex Simplex Half-duplex
wv
e 5 Code Any 8-level code Any 5- to 8-level code | Any 5- to 8-level code
= Timing Synchronous Receiver activated by | Asynchronous
each data group

ERROR CONTROL

Longitudinal parity/cyclic fedundancy checking

Error signaling via re-
verse channel 108; au-
tomatic retransmission
(108)

Automatic retransmis-
sion

MONTHLY RENTAL, $

Purchase price: 21, 000 (basic unit); 1900 (TTY33 ASR); 6200 (paper tape
reader/punch); 10, 000 (card punch)

27-80 (depending on
model/options)

160-260 (depending on
special features)

COMMENTS

Basic unit includes line printer, card reader, 2000/2400/4800-bps data
set interface; off-line capability includes data conversion between any
combination of 1/O media; stored program can emulate CDC 200, Univac
DCT 2000/1004/9200, IBM 2780 (USASCII/EBCDIC); terminal controller
includes 21-instruction set, 2K/4K-byte core storage, 32-byte read-only
memory; basic memory of 2048 8-bit core locations expandable to 4096;
can be configured as data concentrator/data set to terminate up to 32 low-
speed (110-bps) lines; prints 132 char/line; operates in edit/list modes

Systems 102 and 108

capable of unattended
operation; transmission|
is 8-bit parallel

Capable of unattended
operation; compatible
with Tally 211, 311,

1021, 4031 terminals
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AUERBACH

DATA 4200, 55
A COMMUNICATIONS
AUERBACH TEPORTS TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY

Tally Parallel System
120, 122, 128 Senders

Tally Parallel System
200 and 228 Receivers

Tally Serial System
211 Receiver

Tally 1021
Data Terminal

REPORT NUMBER 6760 6760 6761 6762
FUNCTION Transmission of Reception of punched Reception of punched Tr ission/reception of alphanumeric data
punched tape data over tape data over voice- tape data over voice- over voiceband line; mag tape/paper tape input;
voiceband line band band line mag tape/printer output; keyboard data entry
Medivm Punched tape No provision No provision Magnetic tape Punched tape
E 5 Code Any 5- to 8-level code | — —_ Any 5- to 8-level code | Any 5- to 8-level code
< a
& Z | Speed:
« Char/sec L ¢ - -
a Cards/min —_ - n 1-?0/1600 fo
g . | Method of Entry No provision No provision No provision 53-key keyboard
=)
tzt ; No. of Char - - _ Variable
s =
Medium No provision Punched tape Punched tape Magnetic tape Printer
—_
2 Code - Any 5- to 8-level code | Any 5- to 8-level code | Any 5- to 8-level code | 64 or 88 char
'g Speed:
Char/sec _
Cards/min - ﬁ? (200)/72 (228) ]-_.20 1_20/1600 1~5.5
z Line Type Voiceband Voiceband Voiceband Voiceband
O | Speed, bps 576 (72 cps) Up to 480 (200)/576 1200 Up to 1200
< 2 Mod . (228)
< = ode Simplex Simplex Half-duplex Half-duplex
a v
‘Zt Code Any 5- to 8-level code | Any 5- to 8-level code | Any 5- to 8-level code | Any 5- to 8-level, 10-unit code
o .
~ | Timing Receiver is activated | Receiver activated by | Asynchronous Asynchronous
by each data group each data group

ERROR CONTROL

Error signaling via
reverse channel (128);
automatic retransmis-
sion (128)

Char parity checking;
request retransmission|
via reverse channel
(228)

Char parity checking;
request retransmission

Char parity checking; automatic retransmission

MONTHLY RENTAL, $

27-80 (depending on
model/options)

105-240 (depending on
model/options)

280-370 (depending on
special features)

200 (basic unit); 75-90 (communications adapt-
ers); 60-120 (I/O options)

COMMENTS

Systems 122 and 128
capable of unattended
operation; transmis~
sion is 8-bit parallel

System 228 can receive
unattended/start re-

mote unattended sender}|

reception is 8-bit
parallel

Canreceive unattended/
start a remote un-
attended sender; op-
tion permits data re-
ception from Tally
parallel sender

Input, transmission, output operations per-
formed separately via a removable internal mag
tape buffer; optional 360 communications buffer
provides direct computer interface for Model
1021 Terminal, all options

© 1970 AUERBACH Info, Inc.
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4200: 56
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Tally Serial System
311 Sender/Receiver

Tally .
System 4031
Data Terminal

Technitrend
RP 2800 Transmitter/Printer Terminal

Technitrend
TT 3100 Portable Data
Terminal

when receiving; auto-
matic retransmission

parity checking; auto-
matic retransmission

REPORT NUMBER 6761 - - -

FUNCTION Transmission/recep- | Receives/records data | Keyboard entry of variable numeric/control data Remote, portable, key-
tion of punched tape on mag tape, reads/ over voiceband line to remote voice response/ board entry of variable
data over voiceband transmits mag tape computer system; audio reply/printed al- numeric/contro] datato
line data over voiceband phanumeric output voice response/co;nput—

line er system over voice-
band line via acoustic
coupler
Medium Punched tape Magnetic tape No provision No provision
[=]
] 5 Code Any 5- to 8-level code | Any 5-to 8-level code | — -
< a
& Z | Speed:
3 Char/sec 120 72/120 - —
e Cards/min - - - -
I . | Method of Entry No provision No provision 16-key Touch-Tone keyboard 16-key Touch-Tone
2 5 ) keyboard
Z & | No. of Char - - Variable
< z Variable
E3
Medium Punched tape Magnetic tape Voice/tone response Printer Voice/tone response
5 Code Any 5- to 8-level code | Any 5- to 8-level code | — 64 char -
a
5 Speed:
(o] Char/sec 120 72/120 - 10 —_
Cards/min — - - - _
Line Type Voiceband Voiceband Voiceband Voiceband Voiceband
4
O | Speed, bps 1200 1200 80 110 80
"
E g Mode Half-duplex Half-duplex Half-duplex Half-duplex Half-duplex
w
2 2 |[code Any 5- to 8-level code | Any 5- to 8-level, 10- |2-of-8 11-unit USASCII 2-0f-8
= - unit, code
= [ Timing Asynchronous Asynchronous Receiver activated by | Asynchronous Receiver activated by
each data group each data group
ERROR CONTROL Char parity checking | Char/longitudinal No provision No provision

MONTHLY RENTAL, $

400-675 (depending on
special features)

900 (basic unit);
1020 (includes all op-
tions)

65; 1600 (purchase price)

350 (purchase only)

COMMENTS

Canreceive unattended/|
start a remote un-
attended sender; option
permits data reception
from Tally parallel
sender

Recording density can
be selected at 200, 556,
800 bpi on 7-tracktape,
or 800 bpi on 9-track
tape; read/record rates
determined by data
set interface

Designed to operated with computer-controlled
voice response system; Touch-Tone pad gene-
rates 10-digit numeric data plus 6 special func-
tion codes; line interface compatible with Bell
System Data Sets 401A/401E; TTY 33 RO prints
72-char line; operates over leased line/public
switched network; basic unit includes keyboard/
printer, integral speaker, data set interface

AC operated, portable
unit designed to operate
with computer -controlled
voice response system;
weighs 7. 51b; consists of
keyboard, integral acous-|
tic coupler, speaker,
carrying case; Touch-
Tone pad generates 10~
digit numeric data plus
6 special function codes;
2-of-8 tones compatible
with Bell System 403
Data Set
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AUERBACH

DATA 4200: 57
A COMMUNICATIONS
AUERBACH REPORTS TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY Teletype Telespeed Teletype Teletype Teletype Model 28
750 Telespeed 1050 Telespeed 1200
Equipment Equipment EDC Equipment
REPORT NUMBER 6801 6800 6799 6802
FUNCTION Transmission/ recep- | Transmission/recep- Transmission/recep- | Transmission of manually keyed/punched tape
tion of punched tape tion of punched data tion of punched tape data over telegraph-grade line; paper tape/
data over voiceband over voiceband line data over voiceband printed copy output
line line
Medium Punched tape Punched tape Punched tape Punched tape
E = | Code Any 5- to 8-level code | Any 5- to 8-level code | Any 5- to 8-level code | 5-level Baudot
<2
& Z |Speed:
x = Char/sec 75 105 120 10
a Cards/min - — - -
< . | Method of Entry No provision No provision No provision 32-key keyboard
2>
Z o . - -
zz No. of Char Variable
E3
Medivm Punched tape Punched tape Punched tape Punched tape Printer
s Code Any 5- to 8-level code | Any 5-to8-level code |Any 5~ to 8-level code | 5-level Baudot 62 char
a
5 Speed:
o Char/sec 75 105 120 10 10
Cards/min - - - - -
Line Type Voiceband Voiceband Voiceband Telegraph-grade
z
O | Speed, bps 600 Up to 1050 Up to 1200 Up to 45, 56, 75
wv
E £ | Mode Half-duplex Half-/full -duplex Half-duplex Half-/full-duplex
wv
a E Code Any 5- to 8-level code | Any 5- to 8~level code |Any 5- to 8-level code |5-level Baudot
£ | Timing Receiver activated by | Asynchronous Asynchronous Asynchronous
each data group
ERROR CONTROL No provision except No provision except 2 check char per block; |No provision
detection of line break |detection of line break |read-after-punch check;
automatic retransmis-
sion
MONTHLY RENTAL, $ See Comments/TTY See Comments/TTY See Comments/TTY See Comments/TTY Comparison Chart, Page
Comparison Chart, Comparison Chart, Comparison Chart 4210:01
Page 4210:02 Page 4210:02 Page 4210:02
COMMENTS Available for lease from|Available for lease |Available for lease RO set has printer; KSR set adds keyboard; ASR
the Bell System as Data-|from Bell System as from the Bell System as | set adds punched tape I/O; leased from common
Speed Type 5 Service; |Data-Speed Type 2 Ser- |Data-Speed Type 4 carrier; purchased from Teletype; designed for

available from Teletype |vice; available from Service; available from | heavy-duty use
on purchase basis only |Teletype on purchase Teletype on purchase
basis only basis only
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4200: 58

TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY Teletype Teletype T
Model 32 Model 33 Mﬁ;{%%
REPORT NUMBER 6803 6804 6806

FUNCTION Transmission of manually-keyed/punched tape | Transmission of manually-keyed/punched tape | Transmission of manuaH]
data over telegraph-grade line; paper tape/ data over telegraph-grade line; paper tape/ ly-keyed data over
printed copy output printed copy output narrowband line

Medium Punched tape Punched tape No provision
a
: - Code 5-level Baudot 8-level USASCII —_
<2
& Z |Speed:
x = Char/sec 10 10 -
o Cards/min - - -
= - Method of Entry 32-key keyboard 45-key keyboard Keyboard
2 >
Z & | No. of Char Variable Variable Variable
=
Medivm Punched tape Printer Punched tape Printer Printer
5 Code 5-level Baudot 62 char 8-level USASCH 80 char 128 char
a.
5 Speed:
(o] Char/sec 10 10 10 10 15
Cards/min - — - - -
Line Type Telegraph-grade Narrowband Narrowband
z
O | Speed, bps. Up to 45, 56, 75 Up to 110 Up to 15 cps
vy
E g Mode Half-/full-duplex Half -/full~duplex Half-duplex
e g Code 5-level Baudot 8-level USASCIT 8-level USASCI
= | Timin g Asynchronous Asynchronous Asynchronous

ERROR CONTROL

No provision

No provision

Char parity checking
optional

MONTHLY RENTAL, $

See Comments/TTY Comparison Chart, Page
4210:01

See Comments/TTY Comparison Chart, Page
4210:01

1646-2057 (RO);
1900-2268 (KSR);
3300-3818 (ASR)

COMMENTS

RO set has printer; KSR set adds keyboard; ASR
set adds punched tape 1/0; leased from common
carrier; purchased from Teletype; designed for
light-duty use

RO set has printer; KSR set adds keyboard; ASR
set adds punched tape 1/0; leased from common
carrier; purchased from Teletype; designed for
light-duty use

Purchase-only from
Teletype; leased from
common carrier; RO set
has printed; KSR set
adds keyboard; ASR set
adds punched tape 1/0;
designed for heavy-duty
use
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AUERBACH

DATA 4200: 59
COMMUNICATIONS
A REPORTS TERMINAL EQUIPMENT
AUERBACH
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Teletype Teletype Terminal Communica- | Terminal Communica-
Model 35 Inktronic RO/KSR Set tions tions
TC Model 10 TC Model 22
Data Terminal Mark Read Card Ter-
minal
REPORT NUMBER 6805 6808 — _

FUNCTION Transmission of manually-keyed/punched tape Nonimpact printing of | Transmissionofkeyed | Transmission of
data over telegraph-grade line; paper tape/ data received from numeric data from punched/mark-~sense
printed copy output computer/entered at Touch-Tone-type key- | card data over voice-

keyboard while trans- |board over voiceband band line to any BCD-
mitting (KSR) line via acoustic compatible receiver
coupler
Medivm Punched tape No provision No provision Punched/bar-coded
a cards
x5 Code 8-level USASCIL - - Hollerith (numeric/
<
P 2 Speed: special char)
«x = Char/sec 10 - — 15 or 30
e Cards/min - - - -
= - Method of Entry 45-key keyboard 64-key keyboard 12-key Touch-Tone key-{ No provision
2 > . board
Z % | No. of Char Variable Variable Variable -
=
Medium Punched tape Printer Printer Audio response via No provision
telephone handset
5 Code 8-level USASCIT 80 char 10-unit Baudot (RO); - -
=1 10-unit USASCI (RO/
3 Sp ehe d: KSR)
Char/sec 10 10 — -
Cards/min —_ _ llp to 120 - =
Line Type Narrowband Voiceband Public telephone net~ Voiceband
z work
o Speed, bps Up to 110 Up to 1200 (depends on |12-20 cps (depends on | Up to 300
< a data set) receiving modem)
= E Mode Half-/full-duplex Simplex (RO); half-du- |Half-duplex Half-duplex
a @ ~ plex (KSR) oy
i Code 8-level USASCII 10-unit Baudot (RO); 2-0f-8 IBM BCD
= Timing Asynchronous I]g’;;{“)mt USASCI (RO/ Receiver activated by | Asynchronous
Asynchronous each data group

ERROR CONTROL

No provision

Even char parity
generation (KSR)

No provision

Parity generation

MONTHLY RENTAL, $

See Comments/TTY Comparison Chart, Page
4210:02

Purchase price: 5450
(RO, serial); 5300 (RO,
parallel); 5800 (KSR)

165 (purchase)

Purchase price:
1275 (external modem);
1525 (internal modem)

COMMENTS

RO set has printer; KSR set adds keyboard; ASR
set adds punched tape I/0; leased from common
carrier; purchased from Teletype; designed for
heavy-duty use

80 char/line std; 70
char/line optional; char
repertoire stored in
memory, can be re~
placed in field; un-
restricted message for-
mat; each char printed
as received

Portable, battery-
powered unit; designed
for numeric order
entry/status, inquiry
applications; data entry
'via acoustic coupling;
handset audio response
output

Can be used in conjunc~
tion with IBM 2740/41
Systems; 40-char per
card max; interfaces
Bell System Data Set
103

© 1970 AUERBACH Info, Inc.
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4200: 60
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY Texas Instruments Texas Instruments Texas Instruments
Series 720 Electronic Series 720 Electronic | Series 720 Electronic
Data Terminal Data Terminal Data Terminal
Model 10 Model 15 Model 20
REPORT NUMBER - - -
FUNCTION IBM ible, inquiry/resp , nonimpact, | IBM-compatible, I/O | Keyboard, send/receive, nonimpact USASCII
PTT/BCD printer with buffer memory and serial| nonimpact PTT/BCD | printer with serial data set interface; optional
data set interface; optional paper tape I/0 printer with serial data | paper tape I/O
: set interface
Medium Punched tape No provision Punched tape
o
w 5 Code 6-level PTT/BCD - T-level USASCIL
< a
& Z |Speed:
o Char/sec 10, 15, 30 - 10, 15, 30
o Cards/min - - -
g‘ - Method of Entry 54-key keyboard 53-key keyboard 60-key keyboard
=)
Z % | No. of Char 25, 32, 100 Variable Variable/up to 21
=
Medium Printer Punched Printer Printer Punched tape
§ Code 86 char 6-level PTT/BCD 86 char 95 char 7-level USASCI
5 Speed:
o Char/sec 14.8 10, 15, 30 14.8 10, 15, 30 10, 15, 30
Cards/min — — —_ - -
Line Type Voiceband Voiceband Voiceband
z
o Speed, bps Up to 300 Up to 300 110, 150, 300
wvy
<
% 2 | Mode Half-duplex Half-duplex Simplex
(= <]
E Code 6-level PTT/BCD 6-level PTT/BCD 7-level, 10-/11-unit USASCII
a -
- Timing Asynchronous Asynchronous Asynchronous

ERROR CONTROL

Char/message parity checking

0dd char parity genera-
tion

No provision

MONTHLY RENTAL, §

141 (KSR);

62 (paper tape)
Purchase:

2984 (KSR);
1175 (paper tape)

2020 (purchase);
107 (lease)

(109 KSR);

62 (paper tape)
Purchase:

2275 (KSR)
1175 (paper tape)

COMMENTS

Auxiliary parallel input printing at 30/40 cps;
80-char print line; modular paper tape 1/0 unit;
compatible with IBM 1050; poll/address environ-
ment; plug-in data set cards

Line interrupt capa-
bility; plug-in data set
cards; optional 30-/
40-cps transmission/
printing; comparable to
IBM 2741; initiates
transmission only; time
sharing applications

Switch-selectable operating speeds; optional 40-
cps transmission/) printing; plug-in data set
cards; 80-char print line; EIA std interface;
uses 10-unit char code above 10 cps
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AUERBACH 4200. 61
DATA
A comcanns TERMINAL EQUIPMENT
AUERBl\Cg
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Texas Instruments Texas Instruments Texas Instruments Texas Instruments

Series 720 Electronics
Data Terminal
Model 21

Series 720 Electronic
Data Terminal
Model 22

Series 720 Electronic
Data Terminal
Model 23

Series 720 Electronic
Data Terminal
Model 30

REPORT NUMBER

FUNCTION Receive-only, non- Receive-only, non- Keyboard, send/receive,| Keyboard, send/receive, nonimpact USASCII
impact USASCII printer | impact USASCII printer | nonimpact USASCII printer with serial dc-signal interface
with serial data set with parallel data printer with parallel
interface interface data interface

Medivm No provision No provision No provision Punched tape
Q
o 5 Code - - - 7-level USASCIT
<
& ; Speed:
@« = Char/sec - - - 10, 15, 30
o Cards/min - - - —
I, | Method of Entry  INo provision No provision 60-key keyboard 60-key keyboard
2 >
5 ; No. of Char - - Variable/up to 21 Variable/up to 21
£ =
Mediuvm Printer Printer Printer Printer Punched tape
5 Code 95 char 95 char 95 char 95 char 7-level USASCII
o
5 Speed:
o Char/sec 10, 15, 30 Up to 40 Up to 40 10, 15, 30 10, 15, 30
Cards/min — — —_ _ _
Line Type Voiceband Voiceband Voiceband Narrow/voiceband
z
O | Speed, bps 110, 150, 300 Up to 400 Up to 400 Up to 110, 150, 300
A
E g Mode Simplex Simplex; receive only |Simplex Half-/full ~-duplex
w
e E Code 7-level, 10-/11-unit 7-level USASCII 7-level USASCI T-level, 11-unit USASCII
USASCI
[ Timing Asynchronous Asynchronous Asynchronous Asynchronous
ERROR CONTROL No provision No provision No provision Even char parity generation
MONTHLY RENTAL, $ 109; 106; 111; o5 oot sape)
2275 (purchase) 2188 (purchase) 2317 (purchase) Purchase:
2580 (KSR);

1175 (paper tape)

COMMENTS

Switch~selectable oper-
ating speeds; optional
40-cps transmission/
printing; plug-in data
set cards; 80-char line;
EIA std interface; uses
10-unit char code above
10 cps

Data format parallel by
bit, serial by char;
lowercase optional; 80-
char print line; vertical
spacing 6 lines/in. ;
similar in operation to
Model 21

IData format parallel by
bit, serial by char;
lowercase optional; 80~
char print line; 21-char
memory optional; KSR
'version of Model 22

Auxiliary 1/0, parallel by bit, serial by char;
15~/30-cps speeds optional; includes TTY inter-
face; full-duplex and 21-char memory optional;
line interrupt capability

© 1970 AUERBACH Info, Inc.
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4200: 62

TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Texas Instruments
Series 720 Electronic
Data Terminal

Model 31

Time-Sharing Terminals
TST 33
Data Terminal

| Time-Sharing Terminals

TST Terminet 300
Data Terminal

REPORT NUMBER

2306 (purchase);

FUNCTION Receive-only, non- Transmission/reception of alphanumeric data Transmission of keyboard/paper tape input;
impact USASCII printer] over narrow/voiceband line to remote computer | reception of data to paper tape/printed copy
with serial de-signal output over voiceband line
interface

Medium No provision Punched tape Punched tape (ASR)
E - Code - 8-level USASCII 7-level USASCII
<z
8. Z | Speed:
« = Char/sec - 10 10, 15, or 30
a Cards/min - - -
< - Method of Entry No provision 45-key keyboard 61-key keyboard
2O
5 % | No. of Char - Variable  Variable
s <
Medium Printer Printer Punched tape Printer ' Punched tape (ASR)
5 Code 95 char 80 char 8-level USASCIL 94 char T-level USASCO
o
5 Speed:
o Char/sec 10, 15, 30 10 10 10, 15, 30 10, 15, 30
Cards/min - - - - -
Line Type Narrow/voiceband Narrow/voiceband Voiceband
z
O | Speed, bps Up to 110, 150, 300 | Up to 110 Up to 110, 150, 300
& )
E 2 | Mode Simplex Half-/full -duplex Half-/full-duplex
v
S 2 | code 7-level, 11-unit 8-level USASCIT 7-level USASCIT
2. USASCII
~ | Timing Asynchronous Asynchronous Asynchronous
ERROR CONTROL No provision No provision Char parity checking; manual retransmission
MONTHLY RENTAL, $ 111; 60 (KSR); 70 (ASR); 20 (coupler) 155 (KSR)

COMMENTS

TTY, type I interface;
15-/30-cps operation
optional; plug-in data
set cards; compatible
with Bell System Data
Set 103F2; 80-char
print line; lowercase
optional

Modified TTY 33 KSR/ASR; paper tape reader/
punch optional; automatic X-on/X-off control
codes; prints 72 char/line (10 char/in.); includes
21-char WRU answerback message; automatic
CR/LF; KSR includes keyboard/printer; ASR
adds paper tape 1/0; acoustic coupler, pin feed
platen optional

Modified GE Terminet 300; switch-selectable
operating speeds; includes fixed 20-char WRU
answerback message; prints 118 char/line;
switch-selectable uppercase/full USASCII char
modes; local/remote horizontal tab; rollover
keyboard; KSR includes keyboard/printer; ASR
option no longer available
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AUERBACH

DATA 4200, 63
A COMMUNICATIONS
REPORTS
(o) TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Tracor Computing TransCom TransCom TransCom TransCom

TCC-1601 CPI-203 PTP-203 PTR-203 RCT-203
Character Printer Card Punch Paper Tape Punch Paper Tape Reader Strip Printer

REPORT NUMBER

FUNCTION Transmission/recep~ Reception of Touch- Reception of Touch~ Transmission of paper | Verified transmission/
tion of alphanumeric Tone-coded data over | Tone-coded data over | tape data over voice- reception of digital data
data over narrow/voice-| voiceband line to voiceband line to paper | band line over public telephone
band line; keyboard punched card output tape output network
entry; printed copy
output

Medium No provision No provision No provision Punched tape No provision
E - Code - - - 8-level USASCII —
<z
&z Speed:
@ T Char/sec - - - 10 or 20 -~
o Cards/min - - - - -
:t‘ Method of Entry 64-/53-key keyboard No provision No provision No provision 16-key numeric key-
25 board
3 % | No. of Char Variable —~ - - Variable
s =
Medium Printer Punched cards Punched tape No provision Strip printer
5 Code 64 char Hollerith 8-level USASCI - 16 char
a.
'5 Speed:
o Char/sec 10 or 15 15 20 - 10
Cards/min - - - - _
Line Type Narrowband/voiceband | Voiceband Voiceband Voiceband Voiceband
z
O | Speed, bps Up to 110 or 150 15 cps 20 cps 80 or 160 10 cps
w
E 'é Mode Half-/full-duplex Half-duplex Simplex; receive only |Simplex; send only Half-duplex
w s
O 2 | code 8-level, 1l-unit 2-0f-8 2-0f-8 2-0f-8 2-0f-8
< USASCII
(-3 Pt
~ | Timing Asynchronous - - - -

ERROR CONTROL

Parity generation/
checking

Undetected signal
character; audible
answerback

No provision

No provision

Undetectable signal
char; manual retrans-
mission

MONTHLY RENTAL, $

2000 (purchase price)

30

33

30

COMMENTS

Parallel 1/0 interface
std; serial interface op-]
tional; 80-char print
line; TTY 33/35 KSR-
compatible; typewriter
keyboard; 12 char/in.,
6 lines/in. spacing;
options include horiz/
vert tab, fixed 21-char
WRU answerback
message

Can be driven by Touch+
Tone phone/RCT-203
Strip Printer; uses IBM
029 Card Punch

Can be driven by Touch-|
Tone phone/RCT-203
Strip Printer

Can drive paper tape
punch/RCT~-203 Strip
Printer; uses GE photo
electric tape reader

Can drive/receive from
other Touch-Tone-com-
patible equipment

© 1970 AUERBACH Info, Inc.
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4200; 64

TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY Univac DCS-1 Univac DCS-1C Univac DCS-4/DCS-16
Data Communications | Binary Synchronous Data Communication Subsystem
Subsystem Data Communication
Subsystem
REPORT NUMBER 6865 - —_

automatic retransmis-
sion

parity; character rec-
ognition; programmed
message coding/re-
transmission

FUNCTION Connects a Univac 9200/ Permits UNIVAC 9000 |Connects Univac 9000 Series processors to multiple narrow/voice/broad-
9300 computer system |Series processors to band lines
to single voice/broad- |communicate with IBM
band line Binary Synchronous
Communication equip~
ment
Medivm No provision 9000 Series processors |No provision
a
w . | Code - — -
: =]
o
& Z | Speed:
e = Char/sec —_ - —_
e Cards/min - —
§ - Method of Entry No provision 9000 Series processors |No provision
>
Z o
Sz No. of Char - - -
H3
Medium No provision 9000 Series processors |No provision
5 Code - _ _
&
> Speed:
o Char/sec — - -
Cards/min - _ _
2 Line Type Voice/broadband Voice/broadband Narrowband Voiceband Broadband
Q | Speed, bps 2000/2400 (voiceband) | 1200-230, 400 50; 45-300; 110/150  [300-1800; 12004800 |18, 750-250, 000
< 2 50, 000 (broadband)
%= Mode Half-duplex - Full-duplex Full-duplex Full-duplex
@ 2 |code Any 5- to 8-level code | EBCDIC/USASCI 5- to 8-level; Baudot; |5- to 8-level 5~ to 8-level
x - USASCI
= | Timing Synchronous Synchronous Asynchronous Synchronous/asynchron- Synchronous
ous
ERROR CONTROL Char parity checking; | Operator/message Char/message parity checking; programmed retransmission

MONTHLY RENTAL, §

212 (1-yr lease);
184 (5-yr lease)

300 (does not include
9000 Processor)

370-660 (DCS-4);
1115-1990 (DCS-16)

COMMENTS

Up to 2 DCS-1's can be
incorporated in Univac
9200/9300 computer
system; internally
iconnected to optional
'multiplexor channel

Includes programmable
transmission code se-
lection automatic dialing;|
station selection/polling
capability; automatic
answering

DCS-4 connects up to 4 lines; DCS-16 connects up to 16 lines; any combi-
nation of speeds/codes can be used; DCS—4 provides interface for up to

8 full-duplex lines to Univac 9200/9300 Systems; Univac 9400 system can
accommodate up to 64 full-duplex lines via multiple DCS—4/DCS-16 sub-
systems; DCS contains lineterminal controller, line terminal for each line,
communications interface; DCS connects to central processor via multi-
plexor channel
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AUERBACH

DATA 4200: 65
A COMMUNICATIONS
Ao\, ReroRTs TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Univac Univac
DCT-500 DCT-1000

REPORT NUMBER

FUNCTION Remote 1/0 Terminal receives/datafrom/trans-| Remote, buffered 1/O terminal receives data from/transmits data to
gltli ‘daFat?ecomp:lwbﬁ/ iﬂOthel;eI//(-z terf?lfilalti) remote/local computer in batch/conversational mode keyboard/punched
uitipoint rminal-to-computer/terminal-to- hed t: i t: hed d, hed t: inted t
terminal operation; keyboard/punched tape in- card/punc ape input; punched card/punched tape/printed copy outpu
put; punched tape/printed copy output
Medium Punched tape Punched cards Punched tape
o
w 5 Code 5-, 6-, or 8-level USASCII - Hollerith/binary 5-, 6-, or 8-level USASCIl
<
& E Speed:
a Char/sec 30 - 50
a Cards/min - 35 -
g‘ - Method of Entry Keyboard Keyboard
=]
5 % | No. of Char On demand On demand
s <
Medium Punched tape Printer Punched cards Punched tape Printer
5 Code 5-, 6-, or 8-level 63 char Hollerith/binary 5-, 6-, or 8-level 63 char
[3 USAsCO USASCI
=3 Speed:
o Char/sec 30 30 — 50 30
Cards/min - - 40 - —
Line Type Voiceband Voiceband
z
g Speed, bps 100, 150, or 300 300, 1200, 1800 (async); 2000, 2400, 4800 (sync)
wv
E g Mode Half-/full-duplex Half-/full-duplex
a v
z Code 8-level USASCI 8-level USASCII
= Timing Asynchronous Asynchronous/synchronous

ERROR CONTROL

Even char parity checking

char/message parity checking; automatic retransmission; even char
parity (asynchronous)/odd char parity (synchronous)

MONTHLY RENTAL, §

80-90 (RD);
90-100 (KSR);
174-180 (ASR)

140 (KSR);
35 (multiplexor)

COMMENTS

No charge for selection of print wheels; internal
300 bps modem optional; keyboard control keys
provided; keyboard generates full 128-char
USASCII set; prints 132 char positions; switch-
selectable data rates

Multiplexor accommodates up to 31 terminals with I/O devices; interfaces
for data sets, direct connection, or computer via I/O or multiplex
channel; operates in point-to-point/multipoint configurations; prints 132
char positions; keyboard generates full 128-char USASCII set

©® 1970 AUERBACH Info, Inc.
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4200; 66

TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Univac

Uniscope 300

Visual Communication
Terminal

Univac 1004
Card Processor

REPORT NUMBER

6864

6860

parity checking; auto~
matic retransmission

FUNCTION Video display of al- Compact, plugboard-programmed computer; transmits/receives data over single voiceband line;
phanumeric data trans{ can be used as remote terminal with most Univac computer systems; punched card/punched tape/
mitted to/received mag tape I/0; printed copy output
from computer

Medium No provision Punched tape Punched cards Magnetic tape
o
w 5 Code - Any 5- to 8-level code | Hollerith/90-col code | Any 6-bit code
< o
& Z |Speed:
o Char/sec - 400 - Up to 33, 664
e Cards/min - —_ 400 or 615 -
= Method of Entry 51-key keyboard; Console switches
> 5 5/40 optional keys
Z £ |No.of Char Up to 512/1024 Limited
s =
Medium Cathode ray tube Punched tape Punched cards Magnetic tape Printer
-
=) Code 56 char; 61/96 op- Any 5- to 8-level code | Hollerith/90-col code | Any 6-bit code 63 char
=4 tional
3 Speed:
Char/sec 250 or 300 _
Cards/min 25 or 1_10 200 Iip to 33, 664 6_00 Ipm
Line Type Voiceband Voiceband (switched/leased)
z
O | Speed, bps 2000; other rates on | 2000 (switched); 2400 (Leased)
< 0 request
'2 = Mode Half-/full-duplex Half-duplex
o 2 Code Modified 8-level
< USASCO 6-bit image of memory plus 1 or 2 bits (depending on model)
= Timing Synchronous Synchronous
ERROR CONTROL Char/longitudinal

Char validity on card input; hole-count check on card output; char/longitudinal parity checking
on mag tape I/0; char/message parity on transmissions; programmed retransmission

MONTHLY RENTAL, $§

410-490 (single sta-
tion); 135-215 (dis
play); 850-1155 (con-
troller)

1350-1475 (including card reader, printer, communications adapter); additional peripheral devices
rent for 150 to 500 each

COMMENTS

Up to 4 multiple dis-
play stations can be
connected to central
controller; polled
environment; 4 con-
trol expansion units
accommodate 20
additional displays

Different models have varying numbers of program steps, plugboard facilities, I/O capabilities;
adapters for connection to broadband line available on special request; limited production equip-
ment subject to availability; supplied on purchase or long-term lease agreement only
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AUERBACH

DATA 4200, 67
A COMMUNICATIONS
REPORTS
A ERancy TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Univac Univac Communication | Univac Word
DCT-2000 Terminal Synchronous | Terminal Synchronous
REPORT NUMBER 6863 6862 6861
FUNCTION Remote terminal for many Univac computers; transmission of data over | Connects wide range Connects wide range
voiceband line; punched card/punched tape input; punched card/ punched | of Univac computers of Univac computers to
tape/printer output to single voice/broad- | single voice/broadband
band line line
Medium Punched cards ‘Punched tape Computer Computer
E ~ | Code Hollerith Any 5- to 8-level code Any 5- to 8-level code | Any 6-level code
<z plus parity plus parity
[ Speed:
o Char/sec - 300 222-6800 285-5800
o Cards/min 200 - - —
-t
2 E Method of Entry No provision No provision No provision
Z o
3z No. of Char —_ _ _
E3
Medium Punched cards Punched tape Printer Computer Computer
-
2 Code Hollerith Any 5- to 8-level code | 63 char Any 5-to 8-level code | Any 6-level code
'C:-) Speed: plus parity plus parity
Char/sec — 110 250 1lpm —
Cards/min 75 to 200 _ - %—22 6800 2_85-5800
Line Type Voiceband Voice/broadband Voice/broadband
z
O | Speed, bps 2000/2400 2000/2400 (voice); 2000/2400 (voice);
<3 40, 800 (broad) 40, 800 (broad)
: H Mode Half-duplex Half-duplex Half-duplex
v
8 2 |code 8-level USASCII/7-level XS-3 Any 5- to 8-level code | Any 6-level code plus
x X plus parity parity
~ | Timing Synchronous
Synchronous Synchronous

ERROR CONTROL

Control char validity checking; char/message parity checking; automa-
tic retransmission

Char parity checking;
programmed retrans-
mission

Char/message parity
checking; programmed
retransmission

MONTHLY RENTAL, $

390-1246 (depending on control unit model, I/O devices, optional features

600 to 710 (depending
on special features)

700-855 (depending on
computer/special fea-
tures)

COMMENTS

Basic terminal does not incliude card read/punch or error control fea-
tures; available with USASCII Control Unit; control unit contains two 128~
char buffers; message lengths selectable at 80/128 char; options include
128-char print line, printer form control, card code translator/print
bar, select remote output device, peripheral I/O channel (up to 4 addi-
tional devices), unattended answering, off-line listing, transmit/receive
monitor via simultaneous printing

Options permit unat-
tended operation/auto-
matic dialing; places
higher demand on pro-
cessor than the Word
Terminal Synchro-
nous model

Options permit unat-
tended operation/pro-
grammed automatic
dialing over public
telephone network

© 1970 AUERBACH Info, Inc.
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4200: 68
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Universal Data
Acquisition
Model 5400

Data Transmitter

Universal Data
Acquisition
Model 5450

Data Transmitter

Universal Data
Acquisition

Model 5800 Twindek
Batch Terminal

Typagraph
Model 0
Printer Terminal

REPORT NUMBER

FUNCTION Reads/transmits mag | Reads/transmits mag | Adds high-speed I/O Transmission/reception of alphanumeric data
tape data over voice- tape data over voice- batch processing ca- over voiceband lines; keyboard/paper
band lines band lines pability to TTY 33/35 tape entry; printer/paper tape output

ASR/KSR
Medivm Magnetic tape Magnetic tape Magnetic tape Punched tape
o
2 5 | Code BCD BCD USASCI 8-level USASCII
< a
ez Speed:
o Char/sec 30, 75, 110 30, 75, or 110 110 10
Cards/min — — — -
;<; - Method of Entry No provision No provision 45-key keyboard (TTY) | 52-key keyboard
2
<zt % | No. of Char — — Variable Variable
==
Medium No provision No provision Magnetic tape Punched tape Printer
'é Code — — USASCI 8-level !JSASCII 64 char
5 Speed:
o] Char/sec - - 110 10 10
Cards/min _ — — — —
Line Type Voiceband Voiceband Voiceband Voiceband
z
g Speed, bps 65 cps 65 cps 1200 Up to 110
< »n
= = Mode Half-duplex Half -duplex Half-duplex Half-/full-duplex
a2 d
‘Zt Code — 3-of-14 8-level, 11 unit code 8-level, 11-unit USASCIL
o P
~ | Timing Synchronous Asynchronous Asynchronous Asynchronous

ERROR CONTROL

Char parity checking

Char parity checking

Char parity checking;
automatic error code
printout

No provision

MONTHLY RENTAL, $

1200 (purchase price)

1100 (purchase price)

Purchase price:

2450 (Twindex only);
3230 (Twindek/TTY 33
KSR)

130; 105 (3-yr lease);
2350 (purchase)

COMMENTS

Accepts 0.25-inch mag
tape cartridges gener-
ated on UDAC 5200,
5300, 5120 Recorders;
data rates determined
by data set interface;
compatible with Bell
System 202C, 401H,
402C Data Sets; unat-
tended polling; automa-
tic rewind/repoll

Accepts 0.25-inch mag
tape cassettes gener-
ated on UDAC 5021 Al-
phanumeric Portable
Recorder; data rates
determined by data set
interface; compatible
with Bell System 202,
401, 402 Data Sets;
unattended polling;
acoustic coupler
optional

Batch I/0 is automatic,
unattended at terminal;
total repoll capability;
110-cps output via Bell
System 202C Data Set
in batch mode; 10-cps
keyboard data entry

ASR capabilities std; TTY 33/35 ASR-compa-
tible; 72-char print line; includes fixed, 21-char
WRU answerback message; full TTY format
functions under program control; prints on 8.5-
in., friction-fed paper; interfaces Bell System
Data Set 103 Series; capable of unattended opera-
tion; 26 control codes
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AUERBACH
DATA
A comvcsmons TERMINAL EQUIPMENT
AUERBACH
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY Typagraph Typagraph Ultronic Systems
Model 2 Model 3 MT 3000-7 Magnetic

Printer Terminal

Plotter/Printer Terminal

Tape Terminal

REPORT NUMBER — - 6850
FUNCTION : :
Transrqissmn/receptxon of alphanumeric data Transmission/reception of graphic/al- Transmission/recep-
over voiceband line; keyboard/paper tape en- ph ic data over voiceband line; full X, tion of mag tape data
try; printer/paper tape output Y incremental plotter with text printing ca- over voice/broadband
pability line
Medium Punched tape Punched tape Magnetic tape
a .
RS Code 8-level USASCI 8-level USASCIT Any 6-level code plus
<z parity
& Z |Speed:
™ Char/sec 10 10 7200-36, 000
a Cards/min - — _
- . 13 s
g 5 Method of Entry l!':z -l':egr a:ilphanumemc /18-key auxiliary numeric| 52 -key alphanumeric/18-key auxiliary No provision
Z 2 | No. of Char yoo numeric keyboard
< Z ) Variable
b Variable -
Medium Punched tape Printer Punched tape Printer Magnetic tape
-
2 Code 8-level USASCII 64 char 8-level USASCII 64 char Any 6-level code plus
'cs, Speed: parity
Char/sec 10 10 10
Cards/min — _ - 10 7200-36, 000
Line Type Voiceband Voiceband Voice/broadband
z
o Speed, bps Up to 110 Up to 110 1200, 2000, 2400, or
< a Mod up to 40, 800
E 5 ode Half - /full-duplex Half-/full-duplex Half-duplex
5 Code 8-level, 11-unit USASCI 8-level, 11-unit USASCII Same as input plus
= Timi parity bit
- min
9 Asynchronous Asynchronous Synchronous
ERROR CONTROL No provision No provision Char /longitudinal

parity checking; auto-
matic retransmission

MO

NTHLY RENTAL, §

150; 120 (3-yr lease);
2700 (purchase)

240; 195 (3-yr lease);
6000 (purchase)

1400

COMMENTS

ASR capabilities std; TTY 33/35 ASR-compat-
ible; 86-char print line; includes fixed 21-char
WRU answerback message; full TTY format
functions under program control; prints on
8.5-in., friction-fed paper; interfaces Bell
System Data Set 103 Series; capable of unat-
tended operation; 26 control codes

Plots on pin-fed paper with 0. 02 resolution/

0. 01 accuracy; 10-pt/sec plotting speed; 4-in-/
sec plotting slew rate; 90 char/line std, variable|
20-120 char/line via software; full TTY format
functions; capable of unattended operation; in~
terface Bell System Data Set 103 Series; TTY
33/35 ASR-compatible; includes fixed 21-char
WRU answerback message; 26 control codes

Tape format compat-
ible with IBM 729 tape
units; 200~, 556-, or
800-bpi recording den-
sity; 36- or 45-ips
tape drive available

© 1970 AUERBACH Info, Inc.
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TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Ultronie Systems
MT 3000-9 Magnetic

University Computing
Cope .30

University Computing
Cope . 32

parity checking; auto-
matic retransmission

transmission

Tape Terminal Remote Terminal Remote Terminal

REPORT NUMBER 6850 - -

FUNCTION Transmission/recep- | High-speed transmission of punched card/ key- | High-speed transmission of punched card/key-
tion of mag tape data board input, reception of data to punched card/ | board input, reception of data to punched card/
over voice/broad- printed copy output in half-duplex mode printed copy output in full-duplex mode
band line

Medium Magnetic tape Punched cards Punched cards
o
v e Code Any 8-level code Hollerith Hollerith
< 2 plus parity
& Z | Speed:
o ~ Char/sec 7200-36, 000 - -
o Cards/min — 200 200
2 - Mathod of Entry No provision 53-key keyboard 53-key keyboard
2 >
Z % | No. of Char - Variable Variable
P
Medium Magnetic tape Printer Punched cards Printer Punched cards
5 Code Any 8-level code 63 char Hollerith 63 char Hollerith
a plus parity
> Speed:
o Char/sec 7200-36, 000 et - - -
Cards/min —_— 240 Ipm 75-200 360 lpm 75-200
. Line Type Voice/broadband Voiceband/coaxial cable Voiceband/coaxial cable
S | speed, bps 1200, 2000, 2400, or | 2000/2400/4800/9600 (voice); 2000/2400/4800/9600 (voice);
< 5 up to 40, 800 10, 000/14, 000/20, 000 (cable) 10, 000/14, 000/20, 000 (cable)
2 = Mode Half-duplex Half-duplex Full-duplex
2 2 | code ;
5 Same as input plus Any 6-level code Any 6-level code
o | . parity bit
- Timing Synchronous Synchronous/asynchronous Synchronous/asynchronous
ERROR CONTROL Char/longitudinal Cyelic redundancy checking; automatic re- Cyclic redundancy checking; automatic retrans-

mission

MONTHLY RENTAL, §

1700

1070 (basic configuration);
41, 060 (purchase)

1180 (basic configuration);
44,475 (purchase)

COMMENTS

Tape format compat-
ible with IBM 2400
Series tape units; 200~
556~, or 800-bpi re-
cording density; 36~
or 45-ips tape drive
available

Designed for remote inquiry/batch processing;
controller contains 4K (12-bit) core memory;
options include paper tape reader (450 cps),
mylar tape punch (150 cps), and mag tape (IBM-
compatible); requires Bell System Data Set 201A/
201B for dial-up mode to various CPU systems;
compatible with IBM 360, Univac 490/1100
Series, CDC 6000; optional memory expansion
set

Designed for remote batch processing; controller
contains 4K (12-bit) core memory; operates over
leased lines to central computer; optional mem-
ory expansion set; compatible with IBM 360,
Univac 490/1100 series, CDC 6000; optional I/O
devices include paper tape reader (450 cps),
mylar tape punch (150 cps), and mag tape (IBM-
compatible)
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AUERBACH

A DATA 4200.71
COMMUNICATIONS
AUERBACH "EF ORTS TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY

University Computing
Cope .34
Remote Terminal

University Computing
Cope .36
Remote Terminal

Vanguard Data Systems
KC 620/KC 820 Data-
scribe/Communicators

REPORT NUMBER

FUNCTION High-speed transmission of punched card/key- High-speed transmission of punched card/key- Transmission/reception
board input, reception of data to punched card board input, reception of data to punched card/ | of mag tape data to Data-
printed copy output in half-/full-duplex mode printed copy output in half-/full- duplex mode scribe/Communicator/

computer over voiceband|
line
Medium Punched cards Punched cards 7-track mag tape (620);
o 9-track mag tape (820)
g 5 Code Hollerith Hollerith 7-level BCD (KC 620);
a -
&z Speed: . 9-level EBCDIC (KC 820)
x = Char/sec - — 10-240 (95 to 122
o Cards/min 300 300 80-char records/min.)
;5‘ - Method of Entry 53-key keyboard 53-key keyboard 50-key keyboard
=]
Z % | No. of Char Variable Variable Variable
£ =
Medium Printer Punched cards Printer Punched cards 7-track mag tape (620);
- 9-track mag tape (820)
2 Code 63 char Hollerith 63 char Hollerith 7-level BCD (KC 620);
5 | speed: 9-level EBCDIC (KC 820)
o Char/sec _ — — — 10-240 (95 to 122
Cards/min 360 75-200 480 1pm 75-200 80-char records/min)
Line Type Voiceband/coaxial cable Voiceband/coaxial cable Voice-band
z
O | Speed, bps 200/2400/4800/9600 (voice); 2000/2400/4800/9600 (voice); Up to 1200
< 9 10, 000/14, 000/20, 000 (cable) 10, 000/14, 000,20, 000 (cable)
P 5 Mode Full-duplex (half-duplex optional) Full-duplex (half-duplex optional) Half-duplex
[=]
Z | Code Any 6-level code Any 6-level code 5-level BCD (numeric);
: Timi 7-level BCD (alpha)
- iming Synchronous/asynchronous Synchronous/asynchronous Asynchronous

ERROR CONTROL

Cyclic redundancy checking; automatic retrans-
mission

Cyclic redundancy checking; automatic retrans-
mission

2 check char/record;
parity check; automatic
retransmission; read-
after-write check with
bit-for-bit comparison

MONTHLY RENTAL, §

1235 (basic configuration);
46, 750 (purchase)

1385 (basic configuration);
52, 125 (purchase)

240 (KC 620);
265 (KC 820)

COMMENTS

Controller contains 8K (12-bit) core memory;
optional memory expansion set; operates in
dial-up mode/over leased lines to central pro-
cessor; compatible with IBM 360, Univac 490/
1100 Series, CDC 6000; optional 1/O devices
include paper tape reader (450 cps), mylar tape
punch (150 cps), and mag tape (IBM-compatible);
designed for remote batch processing

Controller contains 8K (12-bit) core memory;
optional memory expansion set; operates in dial-
up mode/over leased lines to central processor;

compatible with IBM 360, Univac 490/1100 Series

CDC 6000; optional 1/0 devices include paper
tape reader (450 cps), mylar tape punch (150
cps); and mag tape (IBM-compatible); designed
for remote batch processing

Processes data at 122
80-char numeric/95 80~
char alpha records per
min; operates with Bell
System 202C Data Set
over public switched net-
work; communicates
with another KC 820/KC
620, or operates as re-
mote terminal to time-
shared computer

© 1970 AUERBACH Info, Inc.
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4200:72
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

[Vernitron
IType VDT -2 Dataport
Portable Terminal

University Computing
Cope . 38
Remote Terminal

University Computing
Cope .41
Remote Terminal

REPORT NUMBER

6910

FUNCTION Portable transmission/ | High-speed transmission of punched card/ High-speed transmission of punched card/key-
reception of data over keyboard input, reception of data to punched board input, reception of data to punched card/
public telephone network;| card/printed copy output in half-/full-duplex printed copy output in half-/full-duplex mode
keyboard input; printer | mode
loutput

Medium No provision Punched cards Punched cards
o
w 5 Code - Hollerith Hollerith
<
& 2 Speed:
o Char/sec - - -
e Cards/min - 600 600
g‘ - Method of Entry  |53-key keyboard 53-key keyboard 53-key keyboard N
>
Z 2 | No. of Char Variable Variable Variable
=
Medium Printer Printer Punched cards Printer Punched cards
5 Code 64 char 63 char Hollerith 63 char Hollerith
S
> Speed:
o Char/sec 10 - — — -
Cards/min - 480 lpm 75-200 1250 lpm 75-200
Line Type Public telept net~ Voiceband/coaxial cable Voiceband/coaxial cable
3 'work
O | Speed, bps Up to 110 2000/2400/4800/9600 (voice); 2000/2400/4800/9600 (voice);
< A 10, 000/14, 000/20, 000 (cable) 10, 000/14, 000/20, 000 (cable)
== Mode Half-/full -duplex Full-duplex (half-duplex optional) Full-duplex (half-duplex optional)
a v
z Code 8-level USASCIL Any 6-level code Any 6-level code
a -
= | Timing Asynchronous Synchronous/asynchronous Synchronous/asynchronous

ERROR CONTROL

Char parity generation/
transmission optional;
no checking

Cyclic redundancy checking; automatic re-
transmission

Cycle redundancy checking; automatic re-
transmission

MONTHLY RENTAL, $

100

1520 (basic configuration);
56, 850 (purchase)

2150 (basic configuration);
80, 050 (purchase)

COMMENTS

Modified TTY Model 33
KSR control circuitry/
modular acoustic cou-
pler; portable carrying
cases; up to 74-char
print line; compatible
with Bell System Data-
Phone Data Set 103A

Designed for remote batch processing; con-
troller contains 8K (12-bit) core memory; op~
tional memory expansion set; operates in dial-
up mode/over leased lines to central processor;
compatible with IBM 360, Univac 490/1100 Series
CDC 6000; optional I/0 devices include paper
tape reader (450 cps), mylar tape punch (150
cps), mag tape (IBM-compatible)

Controller contains 12K memory; batch pro-
cesses data in dial-up (half-duplex) mode/over
leased lines (full-duplex); compatible with IBM
360; Univac 490/1100 Series, CDC 6000; optional
1/0 devices include paper tape reader (450 cps),
mylar tape punch (150 cps), mag tape (IBM-com-|
patible)
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AUERBACH 4200: 73
DATA .
A oPORTS ICATIONS TERMINAL EQUIPMENT
AUERBACI‘OI
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY University Computing Vogue Instrument Vogue Instrument Vogue Instrument

Cope .45
Remote Terminal

Shepard 500A
Communication Ter-
minal

Page Printer

Shepard 880
Digital Printer

Shepard 880C
Telecommunications
Printer

REPORT NUMBER

6145

FUNCTION High-speed transmission of punched card/key- Remote, high-speed Remote, rack-mount-| Remote, high-speed
board input, reception of data to punched card/ printed copy output ed printed copy output| printed copy output
printed copy output in half-/full-duplex mode of alphanumeric data of alphanumeric data of alphanumeric data

received over voice- received over voice- received over voice-
band line band line band line
Medium Punched cards No provision No provision No provision
o
o 5 Code Hollerith - — -
<
& z|s peed:
« = Char/sec _ - - _
ol Cards/min 1500 _ _ _
::t' - Method of Entry 53-key keyboard No provision No provision No provision
=Y .
¢zt % | No. of Char Variable _ _ _
£ =
Medium Punched cards Printer Printer Printer Printer
5 Code Hollerith 64 char 64 or 128 char 64 char 64 char
o
5 Speed:
[e] Char/sec — - - - -
Cards/min 200 1250 lpm Up to 1200 lpm 600 lpm 600 Ipm
Line Type Voice/broadband/coaxial cable Voiceband Voiceband Voiceband
z
O | Speed, bps 2000/2400/4800/9600 (voice); Up to 4800 bps 1200/2400 bps 1200/2400 bps
<@ 10, 000/14, 000/20, 000 (cable)
= g Mode Full-duplex (half-duplex optional) Half-/full-duplex half -/full-duplex Half~/full-duplex
e 2 Code Any 6-level code 7-level USASCII 7-level USASCII 8-level USASCII
<
= Timing Synchronous/asynchronous Synchronous/asyn- Synchronous Synchronous
chronous

ERROR CONTROL

Cyclic redundancy checking; automatic re-
transmission

Even/odd parity
checking

No provision

No provision

MONTHLY RENTAL, §

3380 (basic configuration);
128, 250 (purchase)

17, 100 (purchase
price)

10, 550-10, 950
(purchase price)

11,200~11, 600
(purchase price)

COMMENTS

Designed for remote batch processing; con-
troller contains 12K (12-bit) core memory;
options include paper tape reader (450 cps),
mylar tape punch (150 cps), 2 IBM-compatible
mag tape I/O units; core memory is expandable
to 65K; compatible with IBM 360, Univac 490/
1100 Series, CDC 6000

Impact printing up to
6 copies; includes 500
char buffer memory;
72 or 80 char/line;
10 char/in. and 3 or
6 line/in. spacing; pro-
grammed or message
forms control; trans-
mission units/char
selectable up to 16

Separate printer
mechanism /elec-
tronics modules; 40~
char overflow buffer
accommodates up to
1200 bps; 500~char
buffer, up to 2400 bps;
impact or ink roller
printing technique
(1/2-part forms); 80
char/line; adjustable
line spacing; pin feed,
optional

Incorporates rotating
drum/line printing
technique; 40~char
overflow buffer accom-
modates up to 1200 bps;
500-char buffer, up to
2400 bps; 80 char/line
includes control panel;
10 char/in. and 6 line/
in. spacing; pin feed,
optional

© 1970 AUERBACH Info, Inc.
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4200 74
TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY Viatron
System 21
REPORT NUMBER 6920
FUNCTION Transmission of data entered from keyboard/punched cards/mag tape ( tible reels/in patible cartridges)

puter:
over voiceband line; reception of data from voiceband line to printer/video display/mag tape/punched cards

Medium Magnetic tape (cartridge) Magnetic tape (7-/9-track) Punched cards
a
w 5 Code USASCII USASCI Hollerith
< a
& Z | Speed:
: Char/sec 109 2200 —_
Cards/min - - Function of keypunch
g - Method of Entry 73-key keyboard
>
Z( %’ No. of Char 80
£ =
Medium Magnetic tape Magnetic tape Punched card Printer Cathode ray tube
- (cartridge) (7-/9-track)
] Code USASCII USASCI Hollerith 88 char 64 char
S Speed:
o Char/sec 109 2200 - 12 -
Cards/min - —_ 20 (nonprint); 18 (print) — —
Line Type Narrow/voiceband
z
O | Speed, bps 110/247.5 (with Model 6003 Adapter); 600/1200 (Model 6004); up to 1200 (Model 6005)
r<- 2 Mode
2 = Half-duplex
8 2 | cod
5 ode 7-level, 11-unit USASCI
o -
~ | Timing Asynchronous
ERROR CONTROL Parity checking optional
MONTHLY RENTAL, $ 20-36 (microprocessor); 5 (video display adapter); 4-13 (keyboard); 4 (Viatape recorder); 60 (7-track recorder); 60
(9-track recorder); 37 (card punch/reader adapter); 25 printing robot; 18 USASCII device attachment); 23 (Hollerith
device attachment); 25 (unit card reader); 12 (computer adapter)
COMMENTS

Read/write display verification; upper-and lowercase with Model 3001/304 (color) display; Viatron 2140/2150 computer

can serve as 1/O device; optional foreign device attachment permits interface of additional peripheral devices; accommoda-
tion of up to 24 multistation displays available; Model 6001 Card Reader/ Punch Adapter interfaces IBM 29 Card Punch;
Model 6002 Printing Robot interfaces IBM Selectric typewriter; provides facilities for time sharing, shared-processor
entry, data collection, media conversion; completely modular mag tape encoding system configured with microprocessor,
video display subsystem, 2 tape units; 1 or 2 1/0 devices or controllers can be added including buffered/unbuffered card
reader/punch controller (IBM 29 Punch), buffered/unbuffered printing robot (IBM Selectric communications adapters,

unit card reader, Hollerith-/USASCII-coded device adapters, on-line adapter to Viatron 2140/2150 computer; basic com-
ponents selectable from 3 keyboards, 2 microprocessors, 3 tape handlers (cartridge 7-track, 9-track), various display
systems (color/up to 32 monochrome); basic system includes 128-char keyboard 320-char (4-record) monochrome display,
2 Viatape cartridge recorders, 2101 microprocessor; up to 8 System 21 terminals can be cc ted to 2140 t:

24 terminals to 2150 computer; 2 basic operational modes: data entry, data process; data is stored in Write, Read, Master,
or Program areas of memory (80 8-bit char/area); all systems can store 2 programs (main/alternate); any Viatape car-
tridge/7-or 9-track tape recorder can be used as input device; output controlled automatically via control record/manually
via keyboard; Viatape cartridges contain 300 ft of 1-track USASCII-coded may tape data at 2500 bpi (32 bits/char); 9-in.
CRT (connected to microprocessor) std; optional RF modulators interface 1-16 displays; color-coded displays optional;
CRT displays four 80-char records; nonstandard 8-level Viatape records at 125 cps with 600 80-char record capacity (2500
bpi); 7-track (556 bpi)/9-track (800 bpi) computer-compatible USASCII-coded mag tape drives can replace Viatape re-
corders; pin/friction feed printer platen; 80-char print line std (program-controlled)
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AUERBACH 4200: 75
DATA
A COMMUNICATIONS
AUERBACH T OFTS TERMINAL EQUIPMENT
®
COMMUNICATIONS TERMINAL EQUIPMENT
IDENTITY

Western Telematic
CT41 Punched Card
Reader Terminal

Victor Comptometer
Model 820/03
Alphanumeric Terminal

REPORT NUMBER

FUNCTION Interactive trans- Stored-program terminal with arithmetic computation capability; can transmit/receive data over
mission with IBM narrow-/voiceband lines to computer
2741 for time shared
computers requiring
card/keyboard I/O
terminals
Medium Punched cards Punched cards Punched tape Magnetic tape
a
o 5 Code Hollerith Hollerith Any 5- to 8-level code Internal
<
e 2 Speed:
o Char/sec — — 200 200
e Cards/min 25-40 150 _ —
g - Method of Entry 44-key keyboard 84-key keyboard (50 alphanumeric, 10 numeric, 24 function keys)
2
E E No. of Char Variable Variable
s =
Medivm No provision Punched cards Punched tape Magnetic tape Printer
-
2 Code - Hollerith Any 5- to 8-level code | Internal 64 char
=
> Speed:
o Char/sec _ - 25 200 15.5
Cards/min — Up to 150 _ - -
z Line Type Voiceband Voice/narrowband
Q | Speed bps Up to 110/1200 50-2400
22 | Mod
2= ode Half-duplex Half-duplex
A 2 | code
P 7-level IBM Any 5- to 9-level code
o Timi Correspondence/BCD
= iming Asynchronous Synchronous/asynchronous

ERROR CONTROL

No provision

Horizontal/vertical parity checking; automatic retransmission up to 14 times

MONTHLY RENTAL, $

125-165

200-650

COMMENTS

Intended for inter-
active program/data
input from punched
cards on systems
using unmodified IBM
2741 Selectric
terminals; can also
be used off-line for
local list operations

Small-scale computer with set of 300 instructions, indexing; memory capacity to 120 64-bit words
plus 4096 18-bit words for data/instructions; usable as on-line terminal/off-line processor on
point-to-point/multipoint basis; operates in contention/polling environment; communicates with
another 820/03 Terminal or any processor/terminal; central unit consists of 5 functional modules:
processor, 1/0 interface, core memory, microprogram read-only memory, macroprogram read-
only Y; Pr includes 6-bit control unit, 12-bit parallel arithmetic unit; 16-, 32-, 64-,
128-word core sizes available; core divided into 60-bit words (15 individually-addressable core
locations); 5-usec cycle time per location; microprogram step is one 18-bit word (2 usec); macro-
program memory expandable to 2048 instructions (18-bit words); printer produces up to 8 copies;
131-char print line (10 char/in.); 6 lines/in. spacing; data message retransmission up to 14 times
upon receipt of computer NAK
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TERMINAL EQUIPMENT

COMMUNICATIONS TERMINAL EQUIPMENT

IDENTITY

Victor Comptometer
Model 820/04
Teller Terminal

Datamark
Series 200
Oscillating Bar Printer

REPORT NUMBER

FUNCTION Stored-program banking terminal with arithmetic computation capab