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FRIDEN TELEDATA LINE

GENERAL

Identity: o « o v v v v v ot i i et it e e e Teledata Tape Transmitter-Receiver,

Models 7, 7TA, 7B, 8, 8A, and 8B.

Manufacturer: + .o v oo vt v e v v v v e Friden, Inc.

San Leandro, California.

Basic Function: ........ C e e e reads data from punched paper tape and transmits
it over narrow-band or voice-band lines (some
models);

receives data from narrow-band or voice-band
lines (some models) and punches it into paper
tape.

Description

The Friden Teledata line consists of a number of paper tape transmitter-receivers designed
to transmit coded information punched into standard 5, 6, 7, or 8-level tape at speeds up to
7.9 characters per second. When a standard telegraph-grade line is used, no special subset

or interface unit is necessary, and full-duplex operation is possible.

voice-band lines (Model 8A only), a special Friden Interface Unit and a Bell System 103A or
103F Data Set (or equivalent) are required, and operation is limited to the half-duplex mode
(transmit or receive, but not both at the same time).

For transmission over

The main characteristics of the models currently comprising the Teledata line are summar-

ized in Table I.

Error checking is accomplished by sending one or two parity bits with each character, depend-
ing on the model (see Table I), and checking this parity when received data is punched. The
second parity bit, when used, is formed from three levels of the coded character; this method

limits the number of data bits per character to 5 or 6, depending on the model.

Parity errors

or an inoperative transmission line causes a halt in transmission and causes indicator lamps

to be lit. Retransmission requires operator intervention.
TABLE 1. FRIDEN TELEDATA GENERAL CHARACTERISTICS
Tape | Transmission | Data Bits per | Parity Bits per | Transmission
Tape Width, Cycle, Transmission | Transmission Speed,
Model | Levels | inches bit periods Cycle Cycle char/sec*
7 8 1.000 9.42 6 1 7.9
7A 6 0.875 9.42 6 1 7.9
7B 5 0.6875 9.42 5 2 7.9
8 8 1.000 10.42 6 2 7.1
8A 8 1.000 10.42 6 2 7.1
8B 6 0.875 10.42 6 2 7.1

*These speeds are based on transmission over a 100-wpm (75-bits/sec) telegraph line

or a voice-band line. The transmission speed over a 45-bits/sec or 56-bits/sec
telegraph line is proportionately lower.

© 1969 AUERBACH Corporation and AUERBACH Info, Inc.
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.16

.17

.32
.33
.34

.35

.36

First Delivery: ........ e e e April, 1958,
Availability: ........ f e e e 60 days.
CONFIGURATION

A Friden Teledata terminal consists of a punched paper tape reader and punch and the neces-
sary control electronics. The facilities of the various models are summarized in Table I.
All models can be connected to 45, 56, or 75-bits-per-second telegraph-grade lines and re-
quire no data set for this type of connection. Interchangeable gears are provided to alter the
speed for operation at the different rates.

Model 8A can be connected to a voice-band line via the appropriate Interface Unit and data set;
see Paragraph .72 for the data set required.

INPUT

Input medium: . ................. standard fully punched 5/8, 11/16, or 1-inch
tape, depending on model; see Table I.

Inputcode: . .....c.. 0. any 5, 6, 7, or 8-level code, depending on model,
which conforms to the parity bit formation
rules. Codes containing less than the maximum
number of levels for a particular model can be
used, and the parity bits will be supplied auto-
matically. See Table I.

Quantity of data: . ............... variable.

Rated input speed: ... ............ depends on grade of transmission line to be used;
see Paragraph .71.

Effective speed: . ........... e somewhat less than rated speed, and depends on
the block length.

ManualInput: ........c00eeveen.. no provision.

FixedInput: . ..o vvi v e vt oneseens no provision.

Transaction Code Input: . .......... no provision.

Message Configuration: ........... 1 to N data characters; there are no special con-

trol characters.

Operating Procedure

(1) Mount tape and check switch positions.

(2) Establish connection with remote point; switch to data mode if voice-band lines are
used.

(3) Turn Power switch on and operate Read switch.

Entry of Time and Date: ........... no provision.

OUTPUT

Output to Punched Tape

Tape SIZe: v v v v v vt vt v et eeneennn standard 5/8, 11/16, or l-inch tape depending on
model; see Table I.

Tape code: . .. v v v ittt vt tnoeanas a binary image of the received data is punched;
parity bits can be deleted.

Rated punching speed: .. .......... depends on model and grade of transmission line;
see Paragraph .71.

Effective speed: . ... oo somewhat less than rated speed, and depends on
block length.

Format control: ........0000u... none.

AUERBACH Data Communications Reports
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T2

ERROR DETECTION AND CORRECTION

Data Entry Errors:

Data Transmission Errors

Type of checking:

Line Malfunctions

Detection:

Action: . v v vttt it o et o e

CONDITION INDICATORS

Input device available:
Input device busy:

Power on:
Improper data entry: ......
Transmission error: .

DATA TRANSMISSION

Basic Characteristics

Rated transmission speed —

Friden 7, TA, or 7TB: . ... v

Friden8, 8A, or8B: .......c.0...

Transmission method: ...........
Transmissioncode: ... ... .veee.en.

Transmission mode:

Connection to Communications Lines

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

---------------

oooooooooooo

ooooooooooo

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

ooooooooooooooo

Remote receiver ready: ...........
Remote receiver busy: ............

oooooooooooooooooooo
ooooooo

ooooooooooooo

.........

oooooooooooooooo

Communications Line

Common-carrier leased telegraph-grade

62
FRIDEN TELEDATA

no checking.

one or two parity bits are transmitted with each
character, depending on model; see Table I.

when receiving data, the parity is mechanically
accumulated as the punches are activated.

light and device halt.

manual intervention.

see Paragraph .52, above.

open lines are detected.
transmission is halted and a lamp is lighted.

none.
none.
none.
none.
visible switch.
none.
lamp.
lamp.

7.9, 6.0, or 4.8 char/sec over voice-grade or
75-bits/sec telegraph-grade line, 56-bits/sec
telegraph-grade line, or 45-bits/sec telegraph-
grade line, respectively.

7.1, 5.4, or 4.3 char/sec over voice-grade or
75-bits/sec telegraph-grade line, 56-bits/sec
telegraph-grade line, or 45-bits/sec telegraph-
grade line, respectively.

serial by bit.

same as input code plus start and stop bits.

half-duplex or full-duplex.

low-order bit of each character is transmitted
first.

start and stop bits are transmitted with each
character (asynchronous).

Data Set*

none required.

© 1969 AUERBACH Corporation and AUERBACH Info, Inc.
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.72 Connection to Communications Lines (Contd.)

Communications Line Data Set*

Common-carrier leased voice-band
line (75 bits/s€C): v v v v v v v v v v e v v Bell System Data Set 103F or Western Union
75 Baud Data Modem, **
Public switched telephone network
(75 bits/S€C): v v v v v e v v wnnn ... Bell System Data-Phone Data Set 103A. **

*In some cases, equivalent data sets can be used; see Sections 4620 and 4640 for a current
list of modems available from independent manufacturers of telephone equipment.

**Only Model 8A can be connected to a voice-band line. This connection also requires use of
the proper Friden Interface Unit.

.73 Transmission Control

Call initiation: ......... e e manual dialing or signaling.

Call reception: .......cco0veeueas operator must establish communication and then
switch to data mode if transmission is via voice-
band lines.

Functional operations: ............ none.

.74 Multistation Operation: . . ... .. v+ ... no provision.

.8 PHYSICAL SPECIFICATIONS

Teledata Models
Component: 7, TA, 7B, 8, 8A, 8B
Width (inches) 23
Depth (inches) 16.25
Height (inches) 17
Weight (pounds) 120
Power (KW) ?
Voltage 115
Frequency (Hz) 60
Phases 1
Temperature Range (°F.) ?
Humidity Range (%) ?
Heat (BTU/hr.) ?

*Does not include channel-deriving (tone) equipment.

.9 PRICE DATA

Monthly | Purchase Yearly
Rental, Price, Maintenance,
Component or Feature $ $ $
Teledata Model 7, 7A, or 7B | 100.75 3100 155-200
Teledata Model 8, 8A, or 8B | 100.75 3100 155-200
103A or 103F Interface Unit 4.70 145 30

*Maintenance charge varies with distance, on a zone basis, from the
nearest Friden Service Office.

11/69 AUERBACH Data Communications Reports
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FRIDEN 7100 CONVERSATIONAL TERMINAL

.1  GENERAL
211 Identity: .. ....... ... . oL L Model 7100 Conversational Terminal.

.12 Manufacturer: . ... .. ... e e Friden, Inc.
Division of Singer Corporation
97 Humboldt Street
Rochester, New York 14609

.13 Basic Function: . . ... .............. two-way typed-message communication at 10 or
12.2 char/sec over narrow-band or voice-band
communications facilities.

.15 Description

The Friden 7100 Conversational Terminal is designed to provide half-duplex typed message

data communications at up to 10 or 12.2 characters per second. It can operate over a privately-
owned or leased common-carrier narrow-band or voice-band line, or the public telephone net-
work.

The 7100 can communicate with other 7100 terminals or with a remote computer; it can also be
operated locally as a conventional electric typewriter.

A 52-key keyboard is provided with switches at the right of the keyboard for Power on/off,
Break, Control and Color modes; see Figure 1.

The 7100 employs the USASCII transmission code presented in Table I. The complete 128~
character USASCII character set can be transmitted or received. Control characters are
transmitted by placing the 7100 in the Control mode and depressing the appropriate key. (Con-
trol characters are engraved on the front edge of the key, upper- and lower-case symbols, on
the top.) This action transmits the appropriate control character and prints the corresponding
upper-case symbol displayed on the key-top. Received control characters are either ignored
or, the corresponding upper-case symbol is printed in red depending on the position of the color
mode switch.

The 7100 generates even parity for each character transmitted. Parity checking on received
data is optional; a red upper-case M is printed in place of an incorrectly received character.
A Break feature is provided; space characters are transmitted for as long as the Break switch
is depressed. The 7100 does not respond to a received brake code.

The Color Mode Switch provides two printing modes: (1) prints all transmitted characters in
red and received characters in black (up position) or (2) prints both received and transmitted
characters in black and printing the upper-case symbol corresponding to received control char-
acters in red (down position).

The Mechanical Nonprint option (switch selectable) prevents printing transmltted or received
data when placed in the Nonprint position.

.16  First Delivery: ... ................ November 1967.
.17 Avallablhty ....................... 3 months.

.2 CONFIGURATION

The Friden 7100 Conversational Terminal consists of a maaual input keyboard, a printer, and
control logic including a communications interface. ‘A data set is required to connect the 7100
to a communications line.

.3 INPUT
.31 Prepared Input: . ...... e e e no provision.

.32 Manual Input

Methodof entry:. . .. ... .o v v v v v via 52-key keyboard.
Quantity of data:. . . ...... ... .. . ... variable.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc. 5/68
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.32

.33
.34
.35

. 36

.37

.44

Figure 1. Friden 7100 Conversational Terminal.

Manual Input (Contd.)

Character set: . v v v v v v i v e et e e e e 128 distinct character codes including numerics,
upper- and lower-case alphabetics, special
characters, and control characters; see Table I.

CommentS: .« .. vt e control mode permits generating control char-
acters from keyboard.

FixedInput:. . .. .. .. v v no provision.
Transaction Code Input:. .. .. ... ... ... no provision.
Message Configuration: . . . ... ... .... 1 to N characters with control characters inter-

spersed; control characters are keyed by de-
pressing the Control Mode switch and the
appropriate key.

Operating Procedure

(1) Switch power on.
(2) Establish connection by dialing or manually signaling.
(3) Key in message.
(4) Terminate connection.
Entry of Time and Data: . ............ no provision.
ouTPUT
Output to Printer

Output medium: . . . . . .. oo v v i vt o friction-fed roll paper or pin-fed (optional) fan-
fold forms up to 14 inches wide (13.5-inch
writing width).

Character set: . . . . . . .« . o .. 91 printable characters; see Table I.

Rated printing speed:. . . . . ... ... 10 or 12.2 chars/sec.

Effective speed: . . .. ... ... .. oL less than rated speed due to carriage return/line
feed and control characters.

Format control: . . ... ... .. ... ...... controlled by control codes in incoming data or

manually by operator. Controls include carriage
return/line feed, case shift (includes Control
mode) and Color mode (ribbon shift).

CommentS: « v v v v v v vt e horizontal spacing is 10 chars/inch; vertical
spacing is 6 lines/inch; color mode permits
printing transmitted characters in red, received
characters in black or just upper-case symbols
in red for corresponding control characters.

(Contd.)
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TABLE I: USASCII TRANSMISSION CODE*

Lm » 0 0 0 0 1 1 1 1
b6 - 0 0 1 1 0 0 1 1
) b5 » 0 1 0 1 0 1 0 1

Girg Column
b4 | b3 | b2 | b1 Row* 0 1 2 3 4 5 6 7
0 0 0 0 0 NUL | DLE | SP 0 ) P p
0 0 0 1 1 SOH | DC1 ! 1 A Q a q
0 0 1 0 2 STX |DC2 | " 2 B R b r
o | o | 1t | 1 3 ETX[pc3 | # | 3 | c | s [ ¢ | s
0 1 0 0 4- EOT [DC4 | $ 4 D T d t
0 1 0 1 5 ENQ |NAK| % 5 E U e u
0 1 1 0 6 ACK |SYN | & 6 F \' f \
0 1 1 1 7 BEL | ETB| ° 7 G w g w
1 0 0 0 8 BS |CAN| ( 8 H X h x
1 0 0 1 9 HT |EM | ) 9 1 Y i y
1 0 1 0 10 LF |SUB * J Z j z
1 0 1 1 11 VT |ESC | + ; K [ k {
1 1 0 0 12 FF |FS . < L \ 1 '
1 1 0 1 13 CR |GS - = M | ] m }
1 1 1 0 14 SO |RS . > N A n ~
1 1 1 1 15 SI us / ? o _ o | DEL

* Non-printable characters or symbols include control characters contained in columns 0 and 1,
and the symbols SP, @, -, and DEL.
.5 ERROR DETECTION AND CORRECTION

.51 Data Entry Errors:. . . .. .......... . . no provision for checking except through visual
verification of input data when typed.

Type of checking: . . ... ... . ... e optional character parity.

Error indication: . ...... ... e e red upper case M is printed in place of character
received in error.
Correction procedure:. . ... .. e e operator intervention. ‘
.6 CONDITION INDICATORS: . + ¢+« v v v v v v visible switches for Power on/off and Color mode.

DATA TRANSMISSION
.71 Basic Characteristics

Rated transmission speed: . . . .. ... .... 10 or 12.2 chars/sec.
Transmission method:. . . . .. ... ... . . . serial by bit.
Transmissioncode: .......... «++...T7-level USASCII with 8th bit added for even char-

acter parity; a total of 11 or 11 bits are trans-
mitted for each character, including start and

stop bits.
Transmissionmode: . . .. ... ......... half-duplex; full-duplex is required for Break
feature. ~
Order of bit transmission: . . . ... ...... low-order bit (bl) is transmitted first.
Synchronization:. . . . .......... .. ... start/stop; one start bit and one or two stop bits

bracket each character transmitted.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc. 5/68
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.72

.73

.74

-9
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Connection to Communications Lines

Communications Lines

Bell System leased line

Western Union Class D

Data Channel: ............

Bell System leased line

Public telephone network: . . . . .

Transmission Control

PHYSICAL SPECIFICATIONS

Data Set***

....... Bell System Data Set 103F.
....... Western Union 180 Baud Data Modem.

....... Bell System Data Set 103F.
....... Bell System Data-Phone Data Set 103A2.

....... manual dialing or signaling.
....... capable of automatic answering.
....... carriage return/line feed; all USASCII control

characters are received and can either be printed
as the corresponding upper-case symbol or
ignored.

....... no provision.

Model 7100
Component Conversational Terminal
Width (inches) 18
" Depth (inches) 22
Height (inches) 10
Weight (pounds) 90
Power (KVA) 0.2
Voltage 115 + 15V
- Frequency (cps) 60
Phases 1
Temperature Range (°F) +35 to +115
Humidity Range (%) 5to 95
Heat (BTU/hr) ?
PRICE DATA
Monthly Purchase
Component or Feature Rental,* [ Price,**
$ $
Model 7100 Conversational 90 3200
Terminal
Model 7100 desk 6 200
Mechanical Nonprint 1.26 25
Receive parity check 2.50 50

* Monthly rental is structured on a one-year lease;
maintenance is included in the rental cost.

** A yearly maintenance contract priced at $160 is available

for purchased equipment.

*** In some cases, equivalent data sets can be used; check with your local common-carrier

communications consultant.

AUERBACH Data Communications Reports
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FRIDEN MODEL 7102 COMMUNICATIONS TERMINAL

.1 GENERAL
.11 Identity: . ............ ... . ..., Model 7102 Communications Terminal.

.12 Manufacturer: ............... ... Friden, Inc.
Division of Singer Corporation
97 Humboldt Street
Rochester, New York 14609

.13 Basic Function: ................. transmission and reception of data over a
narrow-band or voice-band line at 12. 2 char-
acters per second; provides data input and
output capabilities via typewriter, edge-punched
card/paper tape reader and punch.

.15 Description

The Friden Model 7102 Communications Terminal incorporates an individual punched paper
tape reader and tape punch as integral units; these units are positioned at the left side of
the Flexowriter typewriter. The basic paper tape reader and punch can be replaced by an
edge-punched card/tape reader and punch at additional cost.

The Model 7102 can communicate with another Model 7102, a Model 7100, or a remote com-
puter system over a narrow-band or voice-band communications facility at up to 10 or 12.2
(optional) characters per second. Transmission is half-duplex asynchronous.

The Model 7102 can operate in any one of six transmit modes or three receive modes as
illustrated in the following table: .

Mode
Function Transmit Receive
Print X X X X X X
Punch X X X X X
Read X X X X
Key X X ‘

In addition, data can be transcribed from edge-punched cards to paper tape or vice versa
when the optional edge-punched card reader and punch is incorporated, data can also be
entered from the keyboard and printed and/or punched without transmission.

The basic reader and punch accept 1-inch wide paper tape; the optional edge-punched card/
paper-tape reader and punch also accept 3-inch by 7-inch edge-punched cards. The reader
and punch can operate up to 12. 2 characters per second. The readers sense data mechanically.

The Model 7102 generates even parity for each USASCII character transmitted from the key-
board; parity is not generated for data entered from the reader. Parity checking on received
data is optional; a red upper-case M is printed and/or a delete code (punch in all channels) is
punched in place of an incorrectly received character. A manual override switch permits
punching any 8-level non-USASCII codes and printing and/or punching USASCI codes not
containing a parity bit.

: A Break feature is provided; space characters are transmitted for as long as the Break switch

is depressed. The Model 7102 responds to a received break signal only when operating in

the full-duplex mode. The received break signal, consisting of a 200 millisecond signal
(space) interrupts the transmission from the reader but not the keyboard.
A 53-key keyboard is supplemented with switches located to the left and right of the keyboard
for Tape Feed (punch), Start Read, Stop Read, Break, Control, Color mode and Power on/off.

The Model 7102 employs the USASCII transmission code; see Report 6271, Table I. The
complete 128-character USASCII character set can be transmitted or received. Control

© 1968 AUERBACH Corporation and AUERBACH Info, Inc. 8/68
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Figure 1. The Friden 7102 Communications Terminal

Description (Contd. )

characters are transmitted by placing the 7102 in the Control mode and depressing the
appropriate key. (Control characters are engraved on the front edge of the key; the associ-
ated graphic symbols are engraved on the top.) This action transmits the appropriate control
character and prints the corresponding graphic symbol displayed on the key-top.

The Color mode-switch provides three printing modes:

e Xmit-Recv—prints all transmitted characters in red and received characters in
black; the choice of colors for transmitted and received data is optionally reversible.
The corresponding graphic symbol (as engraved on individual key-tops) is printed
in red for transmitted control codes only.

® (Color Off—prints both transmitted and received characters in black; the corre-

sponding graphic symbol is printed in red for transmitted control codes. Received
control codes are not printed.

e Char Recog. — prints both transmitted and received characters in black; the
corresponding graphic symbol is printed in red for both transmitted and received
control codes. In this mode a graphic representation of 128 USASCII characters,
except for carriage return, is printed. Horizontal tabulation and backspace are
inhibited in this mode. A red "I" is printed in place of horizontal tabulation; a red
"H'" is printed in place of backspace operation. Line feed, null, and delete codes
are optionally inhibited.

The Print Inhibit option (manually controlled by a lever on the right side of the Model 7102)
prevents printing transmitted or received data when placed in the Print Inhibit position.

Reader control keys provide for starting, stepping one character position at a time, and
stopping reader operation.

The Tape Feed key permits feeding tape; null codes are automatically punched when operating
with the basic paper tape punch. When the edge-punched card/paper tape punch is incorpor-
ated, edge-punched cards are advanced to the initial punching position and sprocket holes
only arepunched. As an option, the delete code (a punch in all channels) can be punched on
depression of the Tape Feed switch. This option is available for both the basic and optional
punch. :

(Contd.)
AUERBACH Data Communications Reports
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. 16
.17

The three panel switches located immediately above and to the right of the keyboard provide
reader, punch, and printer control functions.

A reader code-sensitivity control (All switch), when placed in the Select (up) position,
establishes reader sensitivity to stop, delete, and null codes. The stop (DC4) code will stop
the reader action; Tape Feed (DEL) and null (NUL) codes are ignored and are neither punched
nor transmitted. When reader non-sensitivity is selected (down position) the reader is in-
sensitive to control codes except the NUL code, which causes the reader to stop. All codes
are transmitted and punched (if the punch is operating).

The punch control is a momentary on-off switch. Depressing the Punch switch activates the
punch; depressing the Punch switch a second time deactivates the punch.

The printer control is also a momentary switch. Depressing the Print switch once establishes
the normal print mode. In this mode, data entered from the reader or keyboard, or received
from the communications line, is printed. Depressing the Print switch a second time func-
tionally separates the printer and keyboard from the reader, punch, and communications line.
In this mode, the printer and keyboard perform as a conventional typewriter while concurrent
operations are performed, such as punching data received from the reader or from the
communications line or transmitting and/or punching data entered from the reader. The

Print On indicator, when lighted, indicates the normal print mode.

The optional Automatic Device Control feature permits automatic selection of the reader,
punch, or printer under command of the designated standard (S) or alternate (A) control codes
in the following table:

Device

Status Reader Punch Printer

S A S A S A

On DC2 | DC1 | DC1 | DC2 | »I SI
Off DC4 | DC3 |DC3 | DC4 | SO SO

Note: '"'S" indicates standard control code; "A'" indicates alternate control code.

Control codes can be interspersed with manual operations such that a device can be activated
by a control code and manually deactivated by the device switch. The All switch must be in
the Select position for the Automatic Device Control feature to be operative. Control codes
can be entered via the reader or the communications facility; codes entered via the reader
are not transmitted. Control codes entered from the keyboard when in Control mode are
transmitted and/or punched, but can not cause operation of the designated device.

Reader operation halts when a stop code is read from tape or cards, when a 200-millisecond
break signal is received (full-duplex mode only) from the remote terminal or computer, or
when manually stopped. Reader operation is initiated by receiving a start code from the
remote terminal or computer or by manual means. '

First Delivery: .. ............... July 1968.
Availability: . .................. Z months.
CONFIGURATION

The basic Friden 7102 Communications Terminal consists of a manual input keyboard, a
printer, an individual paper tape reader and punch, and control logic including a communica-
tions interface. An optional edge-punched card reader and punch, which can read and punch
both edge-punched cards and paper tape can he substituted for the basic tape-only reader and

punch. A data set is required to connect the 7102 to a communications line; see Paragraph.72.
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.31

.32

.33
.34
35

. 36

.37

.41

INPUT
Prepared Input

Basic Paper Tape Reader and optional
Edge-Punched Card/Paper Tape Reader —

Input medium: .. ............... fully punched 1-inch, 8-level paper tape; 3- by
7-inch edge-punched cards.
Inputcode: .. ................. any 8-level code; the device is code insensitive.
Quantity of data: ............... any size block length.
Characterset: . ............... 128 characters.
Rated input speed: . ............. 12. 2 char/sec.
Effective speed:. . . ... .......... somewhat less than transmission speed, de-
: pending on block length.
Comments: . . .. ........oc.o.vu.. holes are sensed mechanically; parity is not

checked; basic 7102 reader does not handle
edge-punched cards; reader can be started

or halted by control codes when the Automatic
Device Control option is incorporated.

Manual Input .

Method of entry:. . . . ............ via 53-key keyboard.

Quantity of data: ............... variable.

Character set: ..... e e 128 distinct character codes including numerics,
upper- and lower-case alphabetics, special
characters, and control characters; see
Paragraph . 32 Report 6271.

Comments: . ..........o00euus Control mode permits generating 32 control code
characters and 4 non-printing graphic symbols
from keyboard.

FixedInput: ................... no provision.

Transaction Code Input: ........... no provision.

Message Configuration: .......... . 1 to N characters with control characters inter-
spersed; control characters are keyed by de-
pressing the Control Mode switch and the
appropriate key.

Operating Procedure

(1) Establish connection with remote terminal by manual dialing or signaling;
on a dedicated line, a permanent connection can be maintained;

(2) Insure that the called terminal is ready;

(3) Depress the data set Data button; )

(4) Transmit data from the reader or the keyboard;
(5) Terminate the connection.

The Model 7102 can be operated automatically (once the connection is established) under con-
trol of the remote computer. The Automatic Device Control must be incorporated for
automatic operation.

A reader transmission can be interrupted by a received break signal when operating in the
full-duplex mode.

Entry of Time and Date: . ........... no provision.
OUTPUT
Output to Punched Tape

Basic Paper Tépe Punch and optional
Edge-Punched Card and Paper Tape Punch —

Tape size: .. .. ......¢c0ceue.e.n . 1-inch paper tape; 3- by 7-inch edge-punched
cards.

(Contd. )
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.41 Output to Punched Tape (Contd.)
Tapecode: ....................

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

Rated punching speed:
Effective speed:

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

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

.44

Rated printing speed: ..............
Effective speed:

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

Format control:

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

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

.5 ERROR DETECTION AND CORRECTION
.51 !

Data Entry Errors:

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

Data Transmission Errors

Type of checking:
Error indication:

.52

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

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

Correction procedure:

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

Comments: .. .......covueeeeueen
.53 Data Recording Errors: ............
.55 Line Malfunctions: . . . .. .. ... ......

.6  CONDITION INDICATORS:

...........

6272:05
FRIDEN 7102

7-level USASCII code plus an even parity bit
(8-level) when punching from keyboard; punch
is code insensitive and will punch any 8-level
code.

12.2 char/sec.

somewhat less than transmission speed depending
on block length.

none.

basic 7102 punch does not handle edge-punched
cards; punch can be started or halted by control
codes when the Automatic Device Control
option is incorporated.

friction-fed roll paper or pin-feed (optional)
fanfold forms up to 14 inches wide (13. 5-inch
writing width).

89 printable characters; see Paragraph 6271. 44.

12.2 chars/sec.

less than rated speed due to carriage return/line
feed horizontal tab, backspace, and case shift
operations.

controlled by control codes in incoming data or
manually by operator. Controls include
carriage return/line feed, horizontal tab, back-.
space, case shift and ribbon color.

horizontal spacing is 10 chars/inch; vertical
spacing is 6 lines/inch; color ribbon shift
incorporated, see Color Mode Control, Para-
graph .15. Vertical Spacer forms handler
can be attached to the printing carriage to accom-
modate sprocketed, continuous forms of different
widths; printer can be started or halted by con-
trol codes when the Automatic Device Control
option is incorporated.

no provision for checking except for visual verifi-
cation of input data when printed.

optional character parity on received data.

red upper case '"M" is printed and/or delete
code is punched in place of character received
in error.

operator intervention. .

manual override switch permits punching any
8-level non-USASCII codes and printing and/or
punching non-parity USASCII codes.

no provision for checking recorded data except for
visual verification of input data when printed.

no provisions for detection other than through
operator recognizing halted operation; trans-
mission must be coordinated between sending and
and receiving operators.

printer and punch status indicator lamps only;
switches provide visual indication of setting.

. © 1968 AUERBACH Corporation and AUERBACH Info, Inc.
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.72

.73

.74

DATA TRANSMISSION
Basic Characteristics

Rated transmission speed:. . . . ....... 10 or 12.2 char/sec.
Transmission method: ............. serial by bit. .
Transmissioncode: .............. 7-level USASCII with 8th bit added for even parity;

a total of 10 or 11 bits are transmitted for each
character, including start and stop bits.

Transmission mode: .............. half-duplex; full-duplex is required for Break
‘ feature.

Order of bit transmission: . . . ........ low-order bit (b1) is transmitted first.

Synchronization: ............... . . start/stop; one start bit and one or two stop

bits bracket each character transmitted.
Connection to Communications Lines

Communications Lines Data Set*

Bell System leased line —

Type 1006 Data, Channel: . . .. ....... Bell System Data Set 103F.

Type 3002 Data Channel: . . ......... Bell System Data Set 103F.
Western Union Class D

Data Channel: .. ................ Western Union 180 Baud Data Modem.
Public telephone network: . .......... Bell System Data-Phone Data Set 103A2.

*In some cases, equivalent data sets can be used; check with your local common-carrier
communications consultant.

Transmission Control

Call initiation: . . . .. .............. manual dialing or signaling.

Call reception:. . . . ... .. .......... capable of automatic answering.

Functional operations: . ............ carriage return/line feed, case shift, horizontal
tab, backspace, etc.

Multistation Operation: .. .......... no provision.

PHYSICAL SPECIFICATIONS

Model 7102
Component Communications Terminal*

Width (inches) ) 20.5
Depth (inches) 22
Height (inches) : 10
Weight (pounds) 110
Power (KVA) 0.2
Voltage 115 + 15V
Frequency (cps) 60
Phases : 1
Temperature Range (°F.) ‘ +35 to +115
Humidity Range (%) 5 to 95
Heat (BTU/hr) ?

*Model 7102 desk size is 51.25 inches wide by 27.5 inches deep by 28.5 inches high.
' (Contd.)
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.9 PRICE DATA

Monthly Purchase
Component or Feature Rental, * Price, **
$ $
Model 7102 Communications 140 4750
Terminal (includes paper tape
reader and punch)
Model 7102 Desk 7.50 240
Edge-Punched Card Reader and 10. 00 200
‘Edge-Punched Card Punch :
Print Inhibit 1.25 25
Automatic Device Control 7.50 150
Receive parity check 2.50 50
Pin Feed Platen 3.85 110
Vertical Spacer 3.50 100

*Monthly rental is structured on a one-year lease;
maintenance is included in the rental.

**A yearly maintenance contract price at $237. 50 is
available for purchased equipment.

'© 1968 AUERBACH Corporation and AUERBACH lInfo, Inc. 8/68
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®

GE DATANET 600/601

.1 GENERAL

211 Identity: ....... ... ... 0. GE DATANET-600.
GE DATANET-601.

.12 Manufacturer: ............ e General Electric Company
Computer Department
Phoenix, Arizona.

.13 Basic Function: ....... e et read data from punched paper tape and transmit
it over a voice-band line;
receive data from a voice-band line and punch it
into paper tape.

.15 Description

The GE DATANET-600 is a punched tape terminal which operates over a voice-band, half-
duplex, common-carrier transmission line and consists of two separate components:

® A controller, which contains circuitry for control, synchronization, error detec-
tion, and bit/character serial/parallel conversion.

® A combination reader/punch, which provides paper tape input/output to the con-
troller.

The DATANET-600 will transmit 5-, 6-, or 7-level codes at 50 characters per second. An
8-level code can be handled, but whenever the 8th level is punched, the transmission rate is
reduced by half. Generally, the 8th level is used infrequently (for control codes), so the
effective transmission rate for 8-level codes will be close to 50 characters per second.

The DATANET-600 operates in a half-diplex mode, alternately sending and receiving data. A
full-character redundancy checking system is used, in which every character is sent twice.
The second version of each character transmitted contains the inverse bit pattern of the first
version transmitted. As the data is being received, each character is checked. At the end of
a block, if all characters have been received correctly, a data character or tone is transmitted
from the receiving station. If an error has been detected, no response is made.

A DATANET-600 can communicate with:
® Another DATANET-600.

® A GE-200 Series computer system, via a DATANET-15 Data Transmission Con-
troller and a DATANET-601 at the computer site.

® A DATANET-30 Data Communication Processor.

® A GE-400 Series computer system, via a DATANET-20 Data Transmission Con-
troller, a single-channel controller for controlling the exchange of data between
a GE-400 Series computer system and communications lines.

The DATANET-601 is similar to the DATANET-600 but contains the additional circuitry
necessary to allow it to signal a DATANET-15 that servicing is required and to exchange data
with the DATANET-15. The 601 can be disconnected from the DATANET-15 and used as a
DATANET-600. The DATANET-15 is a multiline controller for controlling the exchange of
data between a GE-200 Series computer and communications lines. A DATANET-601 is re-
quired at the computer site to handle code conversion when a remote DATANET-600 is com-
municating with the computer. A paper tape copy of all received data can be made by the
DATANET-601, if desired.
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6320:02
GE DATANET—600/601

.15 Description (Contd. )

The DATANET-600 is capable of unattended operation. In this mode, a called terminal will
not transmit or punch data until it has received a valid data code. This prevents unintentional
operation if a number is called by mistake.

The DATANET-600 Controller can be switched to operate in an off-line mode, in which the
reader and punch can operate in conjunction with each other to perform duplication and editing.
The duplication function can be used to duplicate tapes or to combine several tapes into one
tape. The edit function can be used to punch a new, error-free tape from tapes which contain
bad blocks. (incomplete blocks because of detected errors); the new tape contains only the good
(error-free) data blocks.

.16 First Delivery: ................ ?
17 Availability: . . . ... .. 000 ie e, no longer in production.

.2 CONFIGURATION

A DATANET-600 or -601 terminal consists of two components housed in separate cabinets: -
a controller and a combination reader/punch. The terminal is connected to a voice-band com-
munications line via an appropriate data set, as specified in Paragraph . 72.

.3 INPUT

.31 Prepared Input

Input medium: .. .......... cee fully-punched 11/16-, 7/8-, or 1-inch, 5-, 6-,
7-, or 8-level Mylar or oiled paper tape.

Inputcode: . .....vvieeveeennnn any 5-, 6-, 7-, or 8-level code; a separate plug-
in module is used for each different code.

Quantity of data: . .........00... variable.

Rated input speed: ......c00000.. 50 char/sec.

Effective speed: .......¢cc00e0.. somewhat less than rated speed, depending on
block length,

when transmitting an 8-level code, speed is cut
in half for each character that has the 8th level

punched.
.32 ManualInput: . ......c.ce0e0e... no provision.
.33 FixedInput: .......ceoeeeeeeesn no provision.
.34 TransactionCode Input: .......... no provision.

.35 Message Configuration: .......... data characters are followed by end-of-block
code.

.36 Operating Procedure

(1) Establish connection by manual dialing.
(2) Set switches for receive/transmit.
(3) Switch to data mode and start transmissicn.

.37 Entryof TimeandDate: .......... no provision.

(Contd.)
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.4 OUTPUT

.41 Output to Punched Tape

Tapesize: .......co00u0ueeesss. 11/16-, 7/8-, or 1-inch, 5-, 6-, 7-, or 8-level
oiled paper tape. (Mylar tape is not recommen-
ded.)

Tapecode: .. ...vteetvveseeees... Same as input code; a separate plug-in module is
required for each different code.

Rated punching speed: ............. 50 char/sec.

Effective speed: ................. somewhat less than rated speed, depending on

' block length; when receiving an 8-level code,
speed is cut in half for each character contain-
ing an 8th-level punch.

Formatcontrol: .................. tapes can be duplicated off-line, with deletion of

) error blocks.

.5 ERROR DETECTION AND CORRECTION

.51 DataEntryErrors: ........... . ... no detection facilities.

.52 Data Transmission Errors

Type of checking: .........¢...... eachcharacter and its inverse are transmitted
sequentially, and the two codes are compared
at the receiver.

Error indication: ................ blank spaces on the output tape and failure to re-
turn an acknowledgement signal following end-of-
block.

Correction procedure: ............ automatic backspacing of tape and retransmission
of entire block; if errors persist, retransmissions
will continue until operator intervenes.

.53 Data RecordijiErrors: W e eeeeeses. nodetection facilities.

.55 Line Malfunctions: ............... nodetection facilities; line failure will be regarded
as an error, with continuous retransmissions
until operator intervenes.

.6  CONDITION INDICATORS

Input device available: ............ none,
Input devicebusy: .....v.v2¢¢e.... DORE,
Remote receiver ready: . ........... DoDE,
\ Remote receiver busy: ............ DoORE,
Power on: .....ceecs000000se0.. lamp.
Improper dataentry: ............. Done..
Transmission error: ........%.... Done.
Recording error: ........c0:0.... NONE.

.7 DATA TRANSMISSION

.71 Basic Characteristics

Rated transmission speed: .......... 50 char/sec (850 bits/sec) for 5-, 6-, or 7-level
tapes.
25 char/sec (850 bits/sec) for 8-level tapes for
each character containing an 8th-level punch.
Transmission method: ............ serial by bit.
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.71 Basic Characteristics (Contd.)

Transmissioncode: ......+.0...... atotal of 17 bits are transmitted for each character
(a code containing a punch in the 8th level requires
34 bits). '

Transmission mode: ............. half-duplex.

Order of bit transmission: ......... ?

Synchronization:. ... .. .. veeeeeas. start/stop.

.72 Connection to Communications Lines

Communications Line Data Set*

Public switched telephone network: . ... Bell System Data-Phone Data Set 202C.
Common-carrier leased voice-band
line: ........... ... ... ... .. Bell System Data Set 202D, or Western Union
1200 Baud Data Modem.

.73 Transmission Control

Call initiation: . . ... e e e e e . . manual dialing.
Call reception: ...... et e e e e capable of unattended operation.
Functional operations: . ........... none.

.74 Multistation Operation: . ........ ... hoprovision.

.8 PHYSICAL SPECIFICATIONS

Component: DATANET-600 or -601 | Reader/Punch
Controller

Width (inches) 26 10.5

Depth (inches) 18 12

Height (inches) 9 5

Weight (pounds) 54 20

Power (KW) ' 0. 14 max

Voltage 115

Frequency (cps) 60

Phases 1

Temperature range (°F.) 65 to 95

Humidity Range (%) 20 to 80

Heat (BTU/hr.) 478 (approx.)

.9 PRICE DATA

Monthly Purchase Monthly
Component or Feature Rental, Price, Maintenance,
$ $ $
DATANET-600 (includes controller
and reader /punch) : 275 8, 250 ?
DATANET-601 (includes controller
and reader /punch) 300 9, 000 ?

* In some cases, equivalent data sets can be used; check with the local common-carrier
communications consultant.
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® REPORT UPDATE

REPORT UPDATE

’ GE INTRODUCES COMPONENT CHANGES IN DATANET-760 SUBSYSTEM

GE has introduced significant changes in the DATANET-760 Subsystem. Basically, the DTU
760 Display Terminal Unit has been replaced by the Display Monitor Unit (DMU 761) and the
Electronic Keyboard (EKB 761); see Figure 1.

The new, 14-inch DMU 761 Display Unit provides the same display as the DTU 760 Display Unit.
The DTU 760 Display Unit is no longer in production and is available on an "as returned" basis
only. A number of new components now supplement the DATANET-760 Subsystem to extend the
overall versatility and efficiency of the subsystem.

Two new Data Line Controllers, the DLC 761 and DLC 766, provide full-duplex operation with
respective transmission rates of 1200 bits per second (120 characters per second) and 2000 or
2400 bits per second (250 or 300 characters per second). The DLC 761 operates asynchro-
nously; each character is composed of 10 bits, which include parity and unity start and stop
bits. The DLC 766 operates synchronously; a total of 8 bits, which includes parity, is trans-
mitted for each character, and four sync characters precede each message?’

Two Basic Controller Units (BCU 760 and 761) provide basic control logic for keyboard entry
control, character generation, and timing. The BCU 761 is employed when the Function Key
Group option is incorporated. The BCU is included as an integral component of the Display
Controller Units (DCU 760).

Figure 1. New GE DATANET-760 Subsystem
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The Function Key Group is now available as a standard option providing 8 or 16 additional keys
for the display and transmission of special symbols.

Up to four or more 14-inch or 23-inch (DMU 765 23-inch Read Only Display Unit) display-only
monitors can be connected to each Display Unit for repeating a display at several locations. On
special request, a DATANET-760 Subsystem can be interfaced with closed-circuit television.
Read-only, two- or three-color monitors are also available on request.

The configuration rules for incorporating printers in a 760 Subsystem have been changed. Each
Page Printer Controller (PPC 760) can accommodate only one Teletype Model 33 or 35 Receive-
Only Page Printer. Up to four Printer Controllers can be connected to a Display Controller.
The Teletype Page Printers can now be obtained from GE; however, prices have not been es~
tablished to date. -

NEW PARTY OPTION EXPANDS SIZE O ANET-760 SUBSYSTEM

Each keyboard/display or read-only display unit can be located up to 5000 cable feet from the
Display Controller by incorporating two Line Repeater Units (LRU 760). Each Line Repeater
Unit extends the basic 1000-foot separation by 2000 feet. A Keyboard Video Amplifier (KVA
760) must be included in each Repeater Unit. When the Party Line Junction option (PLJ 760)
is incorporated in the Line Repeater Unit, up to four additional keyboard/display or read-only

. display units can be connected to the Line Repeater Unit. The Party Line Junction option re-

quires a Party Line Monitor (PLM 760) for each terminal unit connected to the Line Repeater
Unit. The Party Line option alerts each of the party line operators to his own incoming mes-
sage or alerts the operator when the party line is not busy. The 760 Subsystem can be expanded
to provide a maximum combination of 288 keyboard/ dmplay and read-only display units with full
utilization of the party line options.

DATANET-760 PBICES CﬂANGED

The price data on page 6321:12 has been updtted to reflect current prices and features included
with the GE DATANET-760 Subsystem.
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GE DATANET—760 KEYBOARD/DISPLAY SUBSYSTEM

.1 GENERAL

211 Identity: . ......c0e0000000000000.. DATANET-760 Keyboard/Display Subsystem.
Cms———

.12 Manufacturer:.,......cocc00000000. General Electric Company
Information Systems Division
P.O. Box 129
Oklahoma City, Oklahoma.

.13 Basic Function:,................. visual display, via a cathode ray tube, of data
transmitted between a DATANET.-760 subsystem
and a remote computer; data can be entered via
a keyboard; printed output is optional.

.14 Basic Components

Name: ,,,.......ccc000t000.... Display Terminal Unit.

Model number: DTU760.

Function: , , , . provides cathode ray tube and keyboard for dis-
play and entry of data.

Name:.I.'..l"..l........l.’l DisplaycontrOIIerUnit.
Model number: DCU760.

® 00 0 00 00 000000 000 00

Function: ,,,..,.......00000+0...... provides basic control logic for keyboard entry
control, character generation, and timing.

Name:.‘...' ® ¢ 0 06 0 0 6 0 0 8 0 0 0 0 0 0 0 TerminalMemoryUnit'

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

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

Modelnumber::,,,,,,,,,,,,,,,,,TMU760.
Function: , ., ......cecc0000000.0.. provides buffer storage and display logic for all
units.

Name: . .vceeeevsssssnseessssss PagePrint Controller.

Modelnumber: .....vecces00¢.0.¢ PPCT760.

Function: ,.,....ccceceeese00.0.. provides basic control logic for a Teletype
Model 33 or 35 Receive-Only set.

Name: ,,....ccco00e0ce000s0s000. Data Line Controller.

Model number: ,,.....c¢ccce00.0... DLC760 or DLCT765.

Function: ,,,......ccc000e0ee¢0.. provides interface for data set, message assembly
and distribution, and error detection and re-
transmission.

.13 Description

The GE DATANET-760 Subsystem is designed to facilitate the rapid exchange of data between
a computer system and one or more remote locations, under control of a stored program in
the computer. Up to 32 cathode ray tube Display Terminal Units with data entry keyboards
can be controlled by the Display Controller. Figure 1 shows the Display Terminal Unit.

Up to four Page Print Controllers can be included in a DATANET-760 Subsystem. Each Print
Controller replaces one Display Terminal Unit and can drive one or more Teletype Model 33
or 35 (or equivalent) Receive-Only Printers. All printers connected to a single Print Con-
troller receive and print the same data.

Each display or printer unit can be located up to 1000 cable-feet from the Display Controller.
(This distance can be extended for the display units with Line Repeater Units, available on
special request.) The Display Controller is connected to a remote computer via a common-
carrier leased voice-band line or the public telephone network, appropriate data sets, and an
appropriate communications controller at the computer. The DATANET-760 can also be con-
nected directly to a computer I/0 channel; this report, however, deals with the DATANET-760
Subsystem as used in a data communications environment.

Only one DATANET-760 Display/Keyboard Subsystem is normally connected to a single
communications line. ‘
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Figure 1: GE DATANET-760 Display Terminal Unit

Description (Contd. )
Basic Operation

The GE DATANET-760 Subsystem operates in a half-duplex mode. Information is exchanged
between the Subsystem and the remote computer by an alternating series of "transmission
frames," each consisting of one or more messages to or from individual display or printer
units. After receiving a transmission frame from the remote computer, or after a predeter-
mined time has elapsed without receiving anything, the Display Controller automatically scans
the units for messages to be sent, and initiates the sending of a transmission frame, which
may contain messages from up to eight terminals. During periods when no information is to
be transmitted, empty frames are transmitted. Normally, all data messages are acknowledged.
The Display Controller will automatically retransmit a message if a negative acknowledgment
is received. Full-duplex operation, which permits simultaneous transmission and reception,
is available upon special request.

The 7-level ASCII transmission code is employed, with an eighth bit added for character
parity. A DATANET-760 Subsystem can be obtained for transmission at 1,200, 2,000, or
2,400 bits per second. The corresponding character rates are 120, 250, and 300 characters
per second. Start/Stop synchronization is employed at 1,200 bits per second; a total of 10
bits, including start and stop bits, are transmitted for each character. Synchronous trans-
mission is used at 2,000 or 2,400 bits per second; sync characters are transmitted prior to
each transmission frame.

(Contd.)
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Components

A DATANET-760 Display/Keyboard Subsystem consists of:
® One Display Controller,
. Up to 32 Display Terminal Units, and
e Up to 4 Page Print Controllers.

On special request, up to four or more 14-inch or 23-inch display-only monitors can be con-
nected to each Display Unit for repeating a display at several locations.

The Display Controller contains one to four Terminal Memory Units (TMU), each containing
1,472 characters of delay-line storage. The storage of each TMU can be segmented to
accommodate from 1 to 8 Display Terminal Units and Print Controllers. On special request,
multiple Display Terminal Units can share one memory segment of a TMU on a shared-access,
party-line basis. Paragraph .2 shows the display sizes when various numbers of units are
connected. The Display Controller also contains the logic for character generation, display
regeneration, parity checking, and control of multiple display stations and printers. The dis-
played characters are composed of one or more strokes.

The Display Terminal Unit consists of a rectangular cathode ray tube with a 14-inch diagonal
and a maximum display field 8 inches wide by 6.3 inchés high. A physically separate alpha-
numeric keyboard is a standard part of the Display Terminal. The keyboard module can be
located up to four feet from the display module. On special request, the keyboard can be as
far as 100 feet from the display module.

A Page Print Controller (PPC) is required for each independent group of printers incorporated
in the Subsystem. The Print Controller utilizes one storage segment of a Terminal Memory
Unit. GE supplies the PPC with an interface to accommodate a Teletype Model 33 or 35
Receive-Only Page Printer or equivalent. (The user must obtain the printers separately.)

All data to be printed must be transmitted from the remote computer. If an operator desires
a display to be printed, the displayed data is first sent to the computer, then back to the printer
under control of the program stored in the remote computer. This technique enables the pro-
gram stored in the remote computer to manipulate the printed format and to add stored data
not displayed by the requesting station. The Page Print Controller formats the incoming data
for line length and provides control functions that make it possible to tie together lengthy
messages that require more than one frame for transmission. The display terminal is free

to operate immediately after the print request has been transmitted.

Editing Facilities

Editing facilities available to the Display Terminal Unit operator include movement of the
cursor forward or backward, up or down, to the beginning of a line, or to the first display
position. The cursor is non-destructive;i.e., it does not erase the character displayed in
the position the cursor occupies. In the basic keyboard, cursor movement is controlled by
certain character keys in the up-shift condition. The optional Entry Marker Group provides
a separate set of keys at the right of the keyboard which duplicate these functions. These
keys are repeating keys; i.e., theindicated action is continued if the key is held depressed.
An automatic tab function is included in the basic unit which positions the cursor at a vertical
line in a table outline previously written on the display. A Repeat key in the basic keyboard,
if held depressed simultaneously with a character key, enables the operator to make repetitive
-entries of characters or symbols.

A selected portion of the data displayed can be transmitted to the remote computer, beginning
with any position in one line and continuing through to the end of a consecutive group of lines.
The remainder of the display is not disturbed.

The cursor can be positioned directly to any display position by control codes contained in the
incoming message. This eliminates the need for rewriting previously displayed data.
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.15 Description (Contd. )
Error Checking and Correction -

Character and longitudinal (optional) parity checking are performed on all data received by

the DATANET-760 Subsystem from the remote computer; character parity bits and longitudinal
check characters (optional) are generated and transferred with all data transmitted from the
Subsystem. If the remote computer returns a negative acknowledgment, indicating that an
error was detected at the computer site, the Display Controller automatically retransmits the
message. The Display Controls also makes certain checks on the validity of message formats
received from the computer. If errors are detected, the Display Controller transmits a
negative response.

Programming Support

GE states that software is now available or is being planned to facilitate the use ofthe DATANET-
760 Subsystem with any GE computer system.

"June 1966.
5 months.

.16 First Delivery:. . ... ... cceveeeees
.17 Availability: ...........c0 000,
.2 CONFIGURATION .
A GE DATANET-760 Keyboard/Display Subsystem is composed of these units:

® One Display Controlier,

e Up to 32 Display Terminal Units, and
e Up to 4 Page Print Controllers.

Each Display Unit or Printer can be located up to 1, 000 feet from the Display Controller.
Extended distances are available on special request.

Up to four or more 14-inch or 23-inch display monitors can be connected to each Display
Terminal Unit (DTU) for display only. The monitor's display is exactly the same as that of
the DTU to which it is connected. The monitors are available on special request.

The Display Controller consists of the Display Controller Unit (DCU), one Data Line Con-
troller (DLC), one to four Terminal Memory Units (TMU), and up to four Page Print Con-
trollers (PPC). All of these components are housed in the cabinet provided with the Display
Controller Unit. Each component physically consists of one or more logic boards; configura-
tion changes can be easily made in the field.

A Terminal Memory Unit contains a delay-line memory with a total storage capacity of 1,472
characters. This memory can be segmented into two, four, or eight parts to accommodate
up to eight Display Terminal Units or associated printers. The following table shows the
allowable segmentation of each TMU and the resulting display size for each Display Unit.

11/66

Number of Numl')er of Display Size
Memory DTU s and
Segments Print Number of Number of Total Number
Controllers* Lines Char/ Line of Characters
1 1 26 46 1,196
2 2 16 46 736
4 4 8 46 368
8 8 4 46 184

* Maximum of four Print Controllers per subsystem.

All Display Units connected to the same TMU have the same display size.

different TMU's can have different display sizes.

Units connected to

Each Page Print Controller can accommodate one independent group of printers. Each
See Paragraph .44.

printer within a group receives and prints the same data.
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Two standard Data Line Controllers (DLC) are available. The DLC760 is for a data trans-
mission rate of 1,200 bits per second (120 characters per second); the DLC765 is for a data
transmission rate of 2,000 or 2,400 bits per second (250 or 300 characters per second).

Table IV lists the characteristics of each DLC. A special controller for full-duplex operation
is available on special request. See Paragraph .72 for the standard communications facilities
that can be accommodated and the data set required.

.3 INPUT

.31 PreparedInput: ,,,............... NOprovision.

.32 Manual Input
Display Terminal Unit —

Method of entry:, ,............... via 53-key keyboard, including 10 control keys.
Quantity of data:, ,,.............. upto1,196, 736, 368, or 184 characters per
. display, depending on the number of displays
per TMU; see Paragraph .2.
Character set: . ................. digits, upper-case alphabetic letters, and 28
' punctuation marks and special symbols; see
Table I.
et e e s s e e saneneees.. 4additional command keys are provided on right
side of keyboard; 8 cursor control keys (optional)
which duplicate functions of certain keyboard
keys are located on right side of keyboard.
except for punctuation marks and special symbols,
keyboard layout is the same as for a standard
typewriter. .
a group of Function keys is available on special
request; see Paragraph . 34.

Comments:

.33 FixedInput:,,.,...... e e e e no provision.

.34 TransactionCodeInput:............. a group of Function keys is available on special
request; these keys provide additional symbols
for display and transmission and are normally
used for transaction-code input or similar
identification.

.35 Message Configuration

Input to the remote computer and data to be displayed or printed are transmitted between the
computer and the DATANET-760 Subsystem in alternate groups of messages called "trans-
mission frames" (see Paragraph .7). A transmission frame sent by the computer consists
of any number of computer messages followed by an EOT character. A transmission frame
sent by the DATANET-760 consists of up to eight display messages followed by an EOT char-
acter. The exact number of display messages in a frame depends on the number of units
connected to a TMU and the activity of the units (see Paragraph .73). During periods when
no information is to be exchanged, a two-character quiescent frame is transmitted which
consists of an SOH and an EOT character. When the DLC765 Data Line Controller is used
for transmission at 2, 000 or 2,400 bits per second, each data message is preceded by four
sync characters.

The formats for all messages sent by the DATANET-760 are identical, and consist of the
following characters: SOH, address of unit originating message, status character, FC1,

FC2, STX, text, ETX, and LP. The FC1 and FC2 characters are reserved for Function
codes; see Paragraph .34. There are five types of messages, which are distinguished by the
status character; the five message types are listed in Table III. The LP character is the
longitudinal parity check character. If the Longitudinal Parity Check option is not incorporated,
the LP character transmitted is all ones.

The DATANET-760 Subsystem can recognize and respond to three types of messages sent from
the remote computer; see TableIll. The format for these messages is identical to that for dis-
play-originated messages except that the address character indicates the unit addressed and
the FC1 and FC2 characters can be omitted. '

© 1966 AUERBACH Corporation and AUERBACH Info, Inc. 11/66
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.36

TABLE I: GE DATANET-760 ASCII DATA TRANSMISSION CODE

b7 0 0 1 1
b6 1 1 0 0
b5 0 1 0 1 0 1
b4 b3 b2 bl
0 0 0 0 0 @ P
0 0 0 1 1 A Q
0 0 1 0 2 B R
0 0 1 1 3 c S
0 1 0 0 4 D T
0 1 0 1 5 E U
0 1 1 0 6 F s
0 1 1 1 ' 7 G W
1 0 0 0 lgs ( 8 H X
1 0 0 1 ) 9 I Y
1 0 1 o {LF |PRT] * | : J z
1 0 1 1 + ; K (|
1 1 0 0 {¥FF , < L |
1 1 0 1len - = M l
R R 1 0 . > | N |BLINKE
L L L 1 /| 2 | o [ |musy
:] - Character for Storage - - Combinations not used externally

- Commands (not stored)

* These symbols permit horizontal or vertical lines to be drawn for tables or charts.
Note — See Table II for definition of control characters.

Reproduced from DATANET-760 Keyboard/Display Subsystem Manual, CPB-1308, published
by General Electric Company.

Operating Procedure

A Display Terminal Unit operates in one of four modes (Local, Transmit, Receive, or Print),
as indicated by the mode indicator located in the left margin opposite the first display line.
The Local mode is used to compose messages. The cursor (entry marker) identifies the

next display position to be entered. Control keys are provided to space the cursor forward or
backward one position at a time, move the cursor up or down one line at a time, move the
cursor to the first character position of the same line, and position the cursor at the first
displayable position. These control keys are located within the character keyboard layout in
the basic keyboard and are operated in conjunction with a control shift key.

The optional Marker Control Group provides a set of control keys in addition to the standard
control keys to provide the same functions. These keys are located on the right side of the
keyboard and operate without the control shift key. When held depressed, the optional
cursor control keys will repetitively advance or backspace the cursor, or move it up or down.
The cursor continually blinks 3 to 5 times per second, which permits quick visual location by
the operator.

(Contd.)
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TABLE II: 'DEFINITIONS OF GE DATANET-760 CONTROL CHARACTERS

Control
Character

Definition

NUL

SOH
STX
-ETX
EOT
ENQ
ACK

BSY

PRT
NAK
BS

LF

FF
CR

RLF
FS

PR
SYN

SP
BLINK

Null. Used as a status character in message header to indicate the message
contains text.

Start of Header.

Start of Text.

End of Text.

End of Transmission.

Enquiry. Used in conjunction with NAK as subsequently described.

Acknowledgment. Used as a status character to indicate that the last message
for the specified terminal was received correctly.

Busy. Used as a DATANET-760 status character in the message header to
indicate that the last message received was addressed to a Busy terminal. A
terminal is Busy when it is under local control or has a message waiting to be
transmitted.

Print. Used as a DATANET-760 status chafacter to indicate that the message
is to be printed. The computer then re-addresses the message to the PPC.

Negative Acknowledgment. Used as a status character in message header to
indicate that the last message was received with a detectable error.

Backspace marker one character. When the marker is at the left edge of the
page, subsequent backspaces have no effect.

Line Feed. Moves marker down one line. When the marker is on the bottom
line, a line feed moves the marker to the top line without changing character
position.

Form Feed. Clears memory, erases display, and page returns marker to the
top left character position.

Carriage Return. Returns marker to the leftmost character position. When the
marker is at the left edge of the page, subsequent carriage returns have no effect.

Reverse Line Feed. Moves marker up one line without changing character
position. When marker is on top line, subsequent RLF's have no effect on the
marker. Character position is never changed with this command.

Forward Space marker one character. When the marker reaches the end of the
line, another Forward Space causes generation of a Carriage Return — Line
Feed.

Page Return. Returns marker to top left character position without erasing
display.

Synchronous Idle. Used in synchronous transmission to obtain character
synchronization.

Space. Stores and displays a ""Space" character.

Causes all characters between Blink character and the next space character (or
end of line) to blink. When inserted in a message to a Page Print Controller, a
single Blink character stops the printer at that point. A Double Blink code causes
the PPC to generate a form feed (carriage return, line feed) sequence and then
stop printing.

© 1966 AUERBACH Corporation and AUERBACH Info, Inc.
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TABLE III: SUMMARY OF MESSAGE TYPES

Status Text
Type of Message
Character From Display From Computer
Information NUL 1to 1, 196 data 1to 1,196 data
characters* characters plus
cursor movement
commands*
Positive Acknowledgment ACK none cursor movement
commands*
Negative Acknowledgment NAK none ENQ plus cursor
movement commands
Busy BSY none —_
Print PRT 1 to 1,196 data *ok
characters*

* Maximum number of data characters in message is determined by the maximum display size of
the sending or receiving Terminal Display Unit; see Paragraph .2.

** A message from the computer which is to be printed is formatted as an Information mes-
sage addressed to a printer. :

.36 Operating Procedure (Contd.)

To transmit a message to the remote computer, the operator:

e Composes the message by keying in the data, using the cursor control keys to
aid in positioning the data;

e Moves the cursor to anywhere in the last line to be transmitted and depresses the
ETX key to enter the End of Transmission character (displayed as a C) in the
right margin opposite the last line;

e Moves the cursor to the first character to be transmitted; and
e Depresses the TX key.

Transmission can be initiated in either the Local or Receive mode. All data between the
cursor and the end of the line indicated by the ETX symbol is ready for transmission.
Depression of the TX key places the Terminal Display Unit in the Transmit mode, as indicated
by a "T" displayed in the mode indicator position.. The message will be included in the next
available transmission frame.

The keyboard is disabled until transmission is completed. The Terminal Unit is now free to
receive a message from the remote computer. Normally, a positive or negative response is
received. The keyboard is locked again if a negative response is received, and the mode
indicator character will blink. The Display Control will automatically retransmit the mes-
sage in the next available transmission frame. The Terminal Display Unit is automatically
placed in the Receive mode after a successful transmission, and an ""R" is displayed in the
mode indicator character position. The operator can also change modes manually if required.

To print out a display, the operator depresses the PRT key, which puts the display in the
Print mode and causes a ""P'" to be displayed in the mode indicator character position., The
display message is transmitted to the remote computer. The remote computer selects a
print terminal as determined by the stored program and sends the message back to the
DATANET-760 for printing. The keyboard is locked until the transmission to the computer
is completed. The Display Terminal is freed for other operations immediately following the
transmission.

(Contd.)
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The capability of the Display Unit to transmit selected portions of a message and the
capability to include cursor positioning commands in the message from the computer allow
a series of display messages and computer responses to be displayed simultaneously.

.37 Entry of Time and Date: ........ . ... No provisions.
.4 OUTPUT
.44 Output to Printer

Up to 4 independent groups of Teletype Model 33 or 35 Receive-Only Printers can be used in

a DATANET-760 Subsystem for printed output at 10 char/sec. Each group of RO Printers
requires a Page Printer Controller (PPC). All printers in a group receive and print the
same data. The Teletype units are fully described in Reports 6804 and 6805. The output
interface of the PPC is EIA RS232A. The output code is as shown in Table I with the addition
of a start bit and two stop bits to correspond to the 11-unit code used by the Teletype Model 33
and 35 equipment. The output transfer rate is 10 characters per second (110 bits per second).
The user must obtain the Teletype or equivalent printers separately.

.46 Output to Visual Display Device

Display Terminal Unit —

Output medium: .......... «..... cathode ray tube; displays white characters
against gray background.
Characterset: . . ........... ..... digits 0-9, upper case letters A~Z, and 28

punctuation and special symbols; see Table I.
Four of the special symbols permit drawing
vertical and horizontal lines.

Character size: .. ......... «+.... nominally 0.12 inch wide and 0. 16 inch high.

Display size: .............. . ... display field for a 26-line unit is 8.0 inches wide
by 6.3 inches high; the display field of a 16-,
8-, or 4-line unit is proportionately shorter in
height, and is centered on the face of the tube;
the diagonal of the rectangular tube is 14 inches.

Characters per line:. ............. 46,

Lines per display: ....... eee.e... 26, 16, 8, or 4 depending on the number of dis-
plays per TMU; see Paragraph . 2.

Characters per display: ........... 1,196, 736, 368, or 184, depending on the number
of displays per TMU; see Paragraph .2,

Buffer capacity: . . .. ............. 1,472 characters per Terminal Memory Unit;
maximum of 5,888 characters per DATANET-
760 Subsystem.

Formatcontrol: . . ............... each space in the display occupies one position of
buffer storage; cursor is nondestructive and
blinks continually 3 to 5 times a second to aid
operator visibility; control keys allow cursor
to be advanced or backspaced, moved up or
down, positioned at the beginning of the next
line, or positioned at the first display position;
cursor can be positioned by the operator when
composing a message or by control codes in a
received message; the entire message can be
erased by the operator or by a control code in
the received message; single characters are
corrected or changed by positioning the cursor
and depressing the correct character key;
special symbols allow drawing of horizontal and
vertical lines; cursor can be tabbed to the next
position after a vertical line.

Rated output speed:. . . ............ 150, 250, or 300 char/sec (1,200, 2,000, or
2,400 bits/sec respectively).

© 1966 AUERBACH Corporation and AUERBACH Info, Inc. 11/66
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.46 Output to Visual Display Device (Contd.)

152 I |

.52

.53

.55

.71

Effective output speed: , .. ......... highly variable; depends on activity of display
terminals, number of format control characters
in the display message, turnaround time, etc.
The activity of the terminals affects the hlncking
of messages into transmission frames.

ERROR DIQI‘_P_TCTION AND CORRECTION

Data Entry Errors: . ... ........... no provision for checlking other than visual
verification of the display. Errors are cor-
rected by repositioning the cursor and rekeving
the data.

Data Transmission Errors

Type of checking: . . ... ...... e character parity; longitudinal parity (optional);
status character validity check; various checks
on format and conirol characters.

Error indication: ., ... .... . ... . .... anecgative acknowledgment message is trans-
mitted, the mode indicator on the displayv blinks,
and the keyboard remains locked during retrine-
mission. :

Correction procedure: ... .. .. ... . . . automitfic retransmission by DATANET-/50, as
programmead by computer at remote site
(usually retransmission).

Data Recording Frrors: . . .......... no provision for checking other than visual
verification of displayed or printed data

Detection: . . . ................... no data received from remote computer within
4 seconds after transmission from DATANET -
760.

Action: . .............. v+e+eee... Controller reinitiates a transmission frame: s-—e

Paragraph . 7.

CONDITION INDICATORS:. .......... the mode incicator character is displayed in the
left margin opposite the first display line. An
"R", "L", "1, or "P" is displayed to indicate
Receive, Local, Transmit, or Print mode,
respectively, The mode indicator blinks if a
negative response. which indicates an error,
is received, A wide array of controls allows
the operator to adjust the brightness and con-
trast of the display, the vertical size of the
characters, and the horizontal and vertical
synchronization.

DATA TRANSMISSION

A DATANET-760 Subsystem can operate the public telephone network or over a dedicated line.
A connection is normally maintained between the Subsystem and the remote computer for an
extended period of time. Groups of messages called "transmission frames' are normally
transmitted continually in alternate directions hetween the Subsystem and the remote com-
puter.

The Data Line Controller contains a timer which is started after every transmission from
the DATANET-760. If a transmission is not received from the remote computer within 4
seconds, the DATANET-760 will reinitiate a transmission frame. The remote computer can
defeat the time out and prevent the DATANET-760 from transmitting by appropriate signa's
to the data set. All messages from Display Units are held pending until acknowledged. See
Paragraph . 35 for a discussion of the message and transmission frame formats.

Basic Characteristics: . ............ see Table IV,

(Conid.)
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TABLE IV: DATANET-760 BASIC TRANSMISSION CHARACTERISTICS

DLC 760 and DCL 761 DLC 765 and DLC 766

Characteristic Data Line Controllers Data Line Controllers

Synchronization Start/ston

Rated transmission speed 1,200 (120 char/sec) 2,000 or 2,400
bits/sec (250 or 300 char/sec)

Transmission method Serial by bit Serial by bit
Transmission code ASCII, see Table II; a total of | ASCII, see Table II; a total of

10 bits are transmitted for 6 bits are transmitted for
each character, including each character
start and stop bits

Transmission mode Half-duplex (DLC 760); Half-duplex (DLC 765);

full-duplex (DLC 761) full-duplex (DLC 766)

Order of bit transmission Low-order bit first, parity Low-order bit first, parity

bit last bit last
Synchronous; 4 sync characters

precede each message

.72

.73

.74

Connection to Communications Lines
Communications Line or Service Data Set*

Public telephone network, operating
at the following speeds —
1,200 bits/sec: - - - ..o Bell System Data-Phone
Data Set 202C.
2,000 bits/sec: ... ... ... ... Bell System Data-Phone
Data Set 201A.

Common-carrier leased voice-band
line operating at the following speeds —
1,200 bits/seC: . . . . v i i Bell System Data Set 202C or 202D, or
Western Union 1200 Baud Data Modem.
2,000 bits/sec: - . .. ..ot Bell System Data Set 201A.
2,400 bits/SeC: - « - vt i i Bell System Data Set 201B or Western Union
2400 Baud Data Set.

* In some cases, equivalent data sets can be used; check with your local common-carrier
communications consultant.

Transmission Control

In half-duplex operation the Display Controller Unit initiates the sending of a transmission
frame after each transmission frame received from the computer, or after the timer in the
Data Line Controller has timed out. The Display Units and printers connected to a Terminal
Memory Unit (TMU) are numbered sequentially, and all TMU's are also numbered se-
quentially. When initiating a transmission frame, the units are scanned in descending
sequence by Memory Unit and by Display Unit for messages awaiting transmission. If a
waiting message of any type is detected, that message and all messages from lower-
numbered units connected to the same TMU are grouped and sent as one transmission frame.
A similar procedure is followed in full-duplex operation except that the units are scanned
continuously for transmit requests and there is no message framing.

Multistation Operation

Polling: ... .......... IR automatic poll after each message received from
remote computer; see Paragraph . 73.

Addressing:. . . .. .. .. ... e individual Display Units cannot communicate di-

rectly with one another; such communication
could be provided on a store-and-forward basis
by appropriate programming of the remote

computer, utilizing the individual addressability

of the terminal units,

© 1967 AUERBACH Corporation and AUERBACH Info, Inc.
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.8 PHYSICAL SPECIFICATIONS

Component

Display Terminal Unit

Controller Cabinet*

Line Repeater Unit

Width (inches)
Depth (inches)
Height (inches)
Weight (pounds)

Power (KVA)
Voltage
Frequency (cps)
Phases

Humidity Range (%)

Temperature Range (°F)

78 (appx.)

0.20
115
60
1

40 to 100
10 to 90

27.25
27.25
62

550 (appx.)

0.75
115
60
1

65 to 85

20 to 80

17 (maximum)

0.06
115
60
1

-20 to +125
5to 95

* Houses all components except Display Terminal Units and Printers.

.9 PRICE DATA
Monthly Purchase Monthly
Component or Feature Rental, Price, Maintenance,
$ $ $

DMU 761 Display Monitor Unit 27.50 1,010 5
(14-inch screen)

DTU 760 Display Terminal Unit* 55 2,020 10

DMU 765 Read-Only Display Unit 25 900 5
(23-inch screen) .

EKB 761 Electronic Keyboard 217.50 1,010 5
EMC 761 Entry Marker Control 10 375 2
FKG 761 Function Key Group 15 550 3

(8 keys)
FKG 766 Function Key Group 20 735 4
(16 keys)

DCU 760 Display Controller Unit 350 14,000 24

TMU 760 Terminal Memory Unit 110 4,600 8

BCU 760 Basic Controller Unit NC NC NC

BCU 761 Basic Controller Unit NC NC NC

PPC 760 Page Print Controller 50 2,100 4

Data Line Controllers —

DLC 760 (half-duplex at 1200 bps) 105 4,200 8
DLC 761 (full-duplex at 1200 bps) 170 6,250 20
DLC 765 (half-duplex at 2000 or 125 5,000 16
2400 bps) _
DLC 766 (full-duplex at 190 7,950 26
2400 bps)

LRU 760 Line Repeater Unit 15 550 3

KVA 760 Keyboard Video Amplifer 5 185 1

PLJ 760 Party Line Junction 5 185 1

PLM 761 Party Line Monitor 5 185 1

DTU 760 Options* —

EMC 760 Entry Mairker Control 10 375 2

FKG 760 Function Key Group 15 550 3
(8 keys)

FKG 765 Function Key Group 20 735 4
(16 keys)

PLM 760 Party Line Monitor 5 185 1

11/67

* The DTU 760 is no longer in production; it is available on an "as returned"
basis only. The options shown are still available for existing units.

NC — No Charge.
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GE DATANET-730 ACOUSTICALLY COUPLED TERMINAL

.1 GENERAL

11 Identity: ... 0o oo e General Electric DATANET-730 Acoustically
Coupled Terminal (ACT).

.12 Manufacturer: . .......... ... 0. General Electric Company

Information Systems Division
P. O. Box 12313
Oklahoma City, Oklahoma 73112.

.13 Basic Function: . . ................ transmit and receive data over the public tele-
phone network via an acoustic telephone
coupler.

.14 Basic Components

Name: ..o v v vttt it et it Portable Keyboard Send-Receive Set.

Model number: ............ ... Model ACT-731 KSR.

Function: ... ... ... et transmits data from keyboard input; receives
data and prints it.

Name: . .......... ettt e Portable Automatic Send-Receive Set.

Model number: .. ......c0veeuen. Model ACT-733 ASR.

Function: .. ..... ..o transmits data from punched paper tape or key-
board input; receives data and punches it into
paper tape or prints it.

Name: . ..ttt nnvneenons «+... Mobile Automatic Send-Receive Set.

Model number: ..........co0... Model ACT-735 ASR.

Function: ........ e e e e e e transmit data from punched paper tape or key-
board input; receives data and punches it into
paper tape or prints it.

.15 Description

The GE DATANET family now includes a line of acoustically-coupled teletypewriter terminals
under the name of DATANET-730. Three models of the DATANET-730 are presently available;
all include the Teletype Model 33 ASR or KSR (depending on the DATANET-730 model) inter-
faced with a GE DigiNet Model TDM-114 Data Set and packaged as a mobile unit, see Figure

1, or as portable units in separate hand-carrying cases.

This report presents a summary of the DATANET-730, and includes only that information
pertinent to the 730 configuration. Refer to Report 6804 for a detailed description of the Tele-
type Model 33 line.

The GE DATANET-730 is available in three models:

e Model ACT 731 - includes the Teletype Model 33 KSR and GE Model TDM-114 Data
Set. Both units are packaged in separate hand-carrying cases.

o Model ACT 733 - includes the Teletype Model 33 ASR and GE Model TDM-114 Data
Set. Both units are packaged in separate hand-carrying cases.

e Model ACT 735 - includes the Teletype Model 33 ASR and GE Model TDM-114 Data
Set. Both units are functionally integrated into a mobile cabinet.

© 1969 AUERBACH Corporation and AUERBACH Info, Inc. 5/69
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Figure 1. The GE DATANET-730 Model Act-735 Mobile Terminal, Connection
to a Standard Desk-Telephone Set is Shown.

Description (Contd.)

The differences between the Teletype equipment and the GE DATANET-730 include some key-
board key-top changes, the addition of the GE acoustically-coupled data set, and the special
packaging provisions.

The DATANET-730 transmits at 10 characters per second (110 bits per second) and operates
asynchronously in the half-duplex mode. The 7-level USASCII code with an 11-unit code
structure is employed. Each character transmitted includes a parity bit, one start, and two
stop bits. Even parity is generated and transmitted but no checking facilities are provided
for received data other than operator surveillance.

The character set totals 96 characters including upper-case alphabetics, numerics, special
characters and control codes; of these 96, 64 characters are printable.

The ASR models employ a punched paper type reader and a punched paper tape punch; Oper-
ation of these units can be initiated by the remote computer via special control codes. Both
units employ 1-inch, 8-level paper tape.

The GE TDM-114 is a telephone coupler data set that acoustically couples the Model 33 Tele-
type unit to the public telephone network via a standard desk telephone set such as the Bell
System Series 500 telephone set. To transmit data between the DATANET-730 and a remote
computer, the operator places the call in the conventional manner, positions the telephone
handset in the telephone-coupler cradle and activates the data terminal. The call is termi-
nated by simply removing the handset from the cradle and "hanging-up'" in the conventional
manner. Table I presents the operational characteristics of the TDM-114 Data Set.

(Contd.)
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TABLE I. GE DATANET-730 ACOUSTIC COUPLER TRANSMISSION CHARACTERISTICS*

Operating
Component Mode Method | Modulation Timing Code Mode Speed
TDM-114 | Half-duplex| Serial | Frequency | Asynchronous | Any code; Originate | Up to
Data Set or by bit Shift unrestricted only 300
full-duplex code length bps

*The GE TDM-114 Data Set is compatible with the GE TDM-115 Data Set and the Bell
System Data-Phone Data Set 103A2. GE also markets the TDM-114 and-115 Data Sets
as separate units; see Section 4640: Telephone Coupler Data Sets.

Description (Contd.)

In addition to its data transmission capabilities, the DATANET-730 can be used off-line to
prepare paper tape or list paper tape data.

The Answer-Back feature of the standard Teletype Model 33 units is also present in the DATA-

NET-730. The feature consists of a recorded message of up to 20 characters that is initiated

by an ENQ code received from the remote computer or another DATANET-730 ACT.

An elapsed time meter is available as an option for the DATANET-730 terminals.

First Delivery: . .................

Availability: ... ..... .. .00 .o

.8 PHYSICAL SPECIFICATIONS

December 1968.

3 to 4 days.

Model 731 ACT Model 733 ACT Model 735 ACT
Component KSR |TDM-114| ASR |TDM-114| ASR |TDM-114] Mobile

Unit* |Data Set*| Unit* | Data Set*| Unit [ Data Set | Cabinet
Width (inches) 21.2 10.0 24.63 10.0 22.0 9.5 34.0
Depth (inches) 22.0 12.0 22.0 12.0 18.5 7.5 22.0
Height (inches) 14.0 4.62 | 14.0 4.62 8.4 4.0 27.0
Weight (Ibs.) 70.0 8.5 82.0 8.5 125, 0**
Power (KW) 0.110| Supplied 0.110] Supplied 0.110 | Supplied —
Voltage 115 by 115 by 115 by -
Frequency (Hz) 60 KSR 60 ASR 60 ASR -
Phase 1 Unit 1 Unit 1 Unit —_
Temperature Range (°F) 40-120 40-120 40-120 -
Humidity Range (%) 0-90 0-90 0-90 —
Heat (BTU/Hr.) 409 ? 682 ? 682 | ?

*Includes carrying case.
**Includes mobile cabinet.

© 1969 AUERBACH Corporation and AUERBACH Info. Inc.
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.9 PRICE DATA

Monthly | Purchase Monthly
Rental, Price, Maintenance,
Component $ $ $
Model ACT-731 KSR* N/A 2100 30
Model ACT-733 ASR* N/A 2200 35
Model ACT-735 ASR**| 110 2100 35

*Includes carrying cases.
**Includes mobile cabinet.

N/A - Not Applicable.
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HONEYWELL 480 COMMUNICATIONS CONTROL UNIT

GENERAL
Identity: . .. .. .. ... . ... ... ... 480 Communications Control Unit.
Manufacturer: ... .............. Honeywell EDP Division
60 Walnut Strect
Wellesley Hills, Mass.
Basic Function: .. .......... .... provides a Honeywell 400 or 1400 computer system

with the capability of communicating with various
remote terminals over a voice-band line.

Description

The Honeywell Model 480 Communications Control Unit controls the transfer of digital in-
formation over a single half-duplex voice-grade line (either leased, or the public switched
network) between a Honeywell 400 or 1400 computer system and various terminal units,
including:

® Another Honeywell 400 or 1400 computer system equipped with a 480
Communication Control Unit.

® A Honeywell 800 or 1800 computer system equipped with an 880
Communication Control Unit.

® A Honeywell Series 200 computer system equipped with either a 281-2D or
286 Communication Control.

e An IBM 1400 or 7000 Series computer system equipped with a 1009 Data
Transmission Unit.

e An IBM System/360 computer system equipped with a 2701 Data Adapter
Unit.

® An IBM 1013 Card Transmission Unit.
e An IBM 7701 or 7702 Magnetic Tape Transmission Unit.

The 480 operates at 250 or 300 characters per second and sends or receives a 4-of-8 trans-
mission code. Utilizing a buffer capacity of 512 characters, the 480 supplies all control
codes, establishes synchronization, automatically translates to and from the internal
Honeywell 6-bit code, implements a character validity and longitudinal parity error detection
scheme, and automatically retransmits erroneous messages.

As many as four 480's can be connected to the central processor of a Honeywell 400 or 1400
computer system. Each requires an input and an output trunk from the central processor.
A hardware interrupt feature allows a separate data processing program to be run con-
currently with the transfer of data over a communications line.

CONFIGURATION

A 480 can be connected to a Honeywell 400 or 1400 Central Processor via one input and one
output trunk of the central processor. A maximum of four 480 Communications Control Units
can be connected to either processor. Connections to standard communications facilities are
as specified in Paragraph . 72. :

© 1965 AUERBACH Corporation and AUERBACH |r_\fo. Inc.
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INPUT

All input to the 480 is from the associated H-400 or H-1400 computer system under control
of the stored program. Input to the H-400 or H-1400 can be {rom the console keyboard,
punched cards, punched paper tape, magnetic tape, or magnetic disc.

Message Configuration: .. ........ data is transferrved in blocks of from 1 to 512
characters under program control. Each mes-
sage is preceded and followed by control charac-
ters automatically supplied by the control unit.

Operating Procedure

(1) Operator establishes connection manually by dialing or signaling.

(2) The 480 is set to transmit or receive.

(3) The Start button is pressed and the telephone is switched to data mode.

OUTPUT

All output from the 480 is to the associated H-400 or H-1400 computer system under control
of the stored program. Output can be to printed copy (via either the line printer or the

console typewriter), punched cards, punched paper tape, magnetic tape, or magnetic disc.

ERROR DETECTION AND CORRECTION

Data Entry Errors

Type of checking: . . ... .......... no checking is perform(-\d on the data transferred
from the attached computer system to the 480.

Data Transmission Errors

Type of checking: . .............. character validity and longitudinal parity.

Error indication: . .............. an interrupt signal is gencrated and the processor
branches to a specified location.

Correction procedure: . ... ........ under control of the stored program; usually
retransmission.

Data Recording Errors

Type of checking: . .............. no checking is performed on the data transferred
from the 480 to the connected computer system.

Line Malfunctions: .............. no checking.

CONDITION INDICATORS

Component: . .................. 480 Communications Control Unit
System available: . .............. lamp.
Input device transmitting: . ........ lamp.
Remote receiver ready: ....... ... lamp.
Remote receiver busy: ........... lamp.
Poweron: .......... 000t lamp.
Transmissionerror: . . ... ........ lamp
Retransmission occurring: ........ lamp

(Contd.)
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.7 DATA TRANSMISSION

.71 Basic Characteristics

Rated transmission speed: ........

Transmission mode: . ............
Order of bit transmission: . ........
Synchronization: . ..............

.72 Comiection to Communications Lines

Communications Line

Public switched telephone network at
2,000 bits/sec (250 char/sec): ... ..

Common-carrier leased voice-
band lines at the following
speeds:
2,000 bits/sec (250 char/sec): . . .
2,400 bits/sec (300 char/sec): . .

.73 Transmission Control

Call initiation: .. ..............
Call reception: . .........00...

Functional operations: ...........

.74 Multistation Operation: ............

.8  PHYSICAL SPECIFICATIONS

6380.03
HONEYWELL 480

250 or 300 char/sec over voice-band lines.
These speeds correspond to 2,000 and 2,400 bits
per second, respectively.

serial by bit.

4-of -8 (same as IBM 4-of-8 code used with 7702
Magnetic Tape Terminal; see Paragraph 6450. 31).

half-duplex.

1, 2, 4, 8, R, O, X, N.

synchronous; i.e., synchronization is maintained
by the data signals.

Data Set*

Bell System Data-Phone Data Set 201A.

Bell System Data Set 201A.
Bell System Data Set 201B, or Western Union
2400 Baud Data Modem.

manual dialing or signaling.

operator must establish voice communication and
then switch to data mode.

no direct control, but incoming data can be used
to control operations through appropriate pro-
gramming.

no provision.

Component: 480 Communications
Control Unit

Width (inches) 35
Depth (inches) 30
Height (inches) 66
Weight (pounds) 800
Power (KW) 1.0
Voltage 208
Frequency (cps) 60
Phases 3
Temperature range (°F.) 70-74
Humidity Range (%) ?
Heat (BTU/hr.) ?

*In some cases, equivalent data sets can be used; see your local common-carrier

communications consultant.

©1965 AUERBACH Corporation and AUERBACH Info, Inc. 10/65
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PRICE DATA

Monthly Purchase Monthly
Component or Feature Rental, Price, Maintenance,
$ $ $
480 Communications Control Unit 790 35,550 79.00

AUERBACH Data Communications Rep-rts




AUERBACH 6381:01

A gé:a:numcmons
REPORTS HONEYWELL 481

AUERBACH
£

.11

.12

.14

.15

HONEYWELL 481 SINGLE-CHANNEL COMMUNICATIONS CONTROL

GENERAL
Identity: . v .o o v v e vveesveeesss.. 481 Single-Channel Communications Control.

Manufacturer: . .......v.sc+...... Honeywell EDP Division
60 Walnut Street
Wellesley Hills, Mass.

Basic Function: . .. ......... «e«... provides a Honeywell 400 or 1400 computer
system with the capability of communicating
with various remote terminals over a
narrow-band or voice-band line.

Basic Components

Name: .......... ceesesessase.. Single-Channel Communications Control (SCCC).

Model number:. . ...... e seeasess. 481,

Function: ......¢c..vceeeeea..... provides buffering to control data flow between
the computer system and a communications
line.

Name: . ... 0000 eeeesoesesesss. Communications Adapter Unit.
Model number:. . .. ...t ceeee..... 485-1R, -1T, -1H, -2R, -2T, or -2H. .
Function: .............. Cee e provides the interface for a specific type of line.

Description

The Model 481 Single-Channel Communications Control (SCCC) controls the transfer of
digital information over a simplex or half-duplex narrow-band or voice-band line between
a Honeywell 400 or 1400 central processor and a variety of terminal equipment. Generally,
any standard teleprinter, paper tape reader or punch, etc., which can transmit or receive
up to 105 characters per second with codes of up to 8 levels, can be employed as terminal
equipment.

The 481 has a dual two-character buffer for input, which is used as a single four-character
buffer during output. A hardware interrupt facility allows an independent data-processing
program to be run concurrently with the data communications transfer. All control signals,
error checking, and translation are implemented by the central processor program,

A Model 485 Communication Adapter Unit (CAU) is contained in the 481 and serves as the
interface between the 481 and the line terminal. There are various types of CAU's, depending
on the type of line to be serviced.

CONFIGURA TION

The 481 SCCC can be connected to a Honeywell 400 or 1400 central processor via one input
and one output trunk of the central processor. A maximum of four 481 SCCC units can be
connected to either processor. A 485 Communications Adapter Unit is required for attach-
ment to a specific communication line, Six models of the 485 are currently available:

® 485-1R — permits connection to a telegraph-grade line for receive-only
operation.

e 485-1T — permits connection to a telegraph-grade line for transmit-
only operation.

e 485-1H — permits connection to a telegraph-grade line for half-
duplex operation. :

© 1965 AUERBACH Corporation and AUERBACH .Info, Inc. 10/65
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.2 CONFIGURATION (Contd.)

e 485-2R — permits connection to a voice-grade line for receive-
only operation.

e 485-2T — permits connection to a voice-grade line for transmit-
only operation.

® 485-2H — permits connection to a voice-grade line for half-duplex
operation.,

The connections to various communications facilities, and the data sets required, are
specified in Paragraph .72,

.3 INPUT

All input to the 481 is from the associated H-400 or H-1400 computer system under control
of the stored program. Input to the H-400 or H-1400 can be from the console keyboard,
punched cards, punched paper tape, magnetic tape, or magnetic disc.

.35 Message Configuration:............. dataistransmitted in blocks of variable length.

data characters are followed by an end-of-
message or end-of-transmission character
supplied by the stored program, when required
by the remote terminal.

minimum message length is four characters;
maximum length is dependent on core storage
availability and/or on program considerations.

.36 Operating Procedure

With 485-1 Communications Adapter —

Operation with this Adapter is entirely under program control; no operator action is
required.

With 485-2 Communications Adapter —
(1) Operator establishes connection manually by dialing or signaling.
(2) - The 481 is set to transmit or receive.

(3) The Start button is pressed and the telephone is switched to data
mode.

.4 OUTPUT
All output from the 481 is to the associated H-400 or H-1400 computer system under control
of the stored program. Output can be to printed copy (via either the line printer or the printer

or the console typewriter), punched cards, punched paper tape, magnetic tape, or magnetic
disc.

.5 ERROR DETECTION AND CORRECTION

.51 Data Entry Errors: ............... nochecking is performed on the data transferred
: from the attached computer system to the 481
SCCcC.

(Contd.)
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.52 Data Transmission Errors: .......... noautomatic checking is performed on trans-
mitted or received data, but various checks
can be programmed, depending on coding and
format restrictions of the remote terminal.

If the 481 is receiving, the stored program

can request retransmission; if the 481 is trans-
mitting, the stored program can initiate
retransmission.

.53 Data Recording Errors: ...... « «+... noautomatic checking is performed on the data
transferred from the 481 SCCC to the attached
computer system.

.55 Line Malfunctions: . .. ..+:¢e.0..... noautomatic checking.

.6  CONDITION INDICATORS: .......... thereareno condition indicators on the 481
SCCC, and there are no indicators on the
attached computer system console which
directly pertain to data communications.

.7 DATA TRANSMISSION

.71 Basic Characteristics

Rated transmission speed —
485-1 Communications Adapter: 6.0, 6.6, 7.5, or 10.0 char/sec on Telegraph-
grade line.

485-2 Communications Adapter: . ... 14.8 or 105 char/sec on voice-band line.

.
.
.
.

Transmission method:. . . v v ¢ ........ 8erial by bit.
Transmissioncode: ... .vceee...... anycode upto 8 levels; specified when ordered.

Transmission mode:....¢esece..... 8implex or half-duplex, depending on Adapter
model; see Paragraph .2,

Order of bit transmission:. ... .. ..... as specified when ordered.

Synchronization:. . . e e cveevo...... startand stop bits are transmitted with each

character.
.72 Connection to Communications Lines
Communications Line Data Set*

Common-carrier leased telegraph —
grade lines (up to 75 bits/sec):. ... ... none required.

Common-carrier leased narro.w—band
Data Channels (up to 75 bits/sec):..... Bell System Data Set 103F or Western Union 75
Baud Data Modem.

Bell System Schedule 3A Data Channel
(150 bits/sec): e e e eceeseesesseqs. Bell System Data Set 103F.

* In some cases, equivaient data sets can be used; see your local common-carrier
communications consultant.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc. 10/65



6381:04

HONEYWELL. 481

.72 Connection to Communications Lines (Contd.)

]

.74

Communications Line

Western Union Class D Data Channel
(180 bits/se€c):. c v v v e v v u ..

Common carrier leased voice-band lines

at the following speeds:

Up to 150 bits/sec: . . . . .
Up to 180 bits/sec: . . o v v v vt

Up to 1, 200 bits/sec: . .

Public switched telephone network at the

following speeds:
Up to 150 bits/sec:. . . .
Up to 1, 200 bits/sec: .

Transmission Control

Call initiation: . . .o e e v v v v

Call reception:. + o v o v v v o«

Functional operations:. . . ...

PHYSICAL SPECIFICATIONS

Data Set*

Western Union 180 Baud Data Modem.

Bell System Data Set 103F.

Western Union 180 Baud Data Modem.

Bell System Data Set 202C or 202D, or Western
Union 1200 Baud Data Modem.

Bell System Data-Phone Data Set 103A.
Bell System Data-Phone Data Set 202C.

manual dialing or signaling on voice-band lines.

programmed calling on telegraph-grade lines.

capable of unattended operation.

no direct control, but incoming data can be used
to control operations with appropriate program-
ming.

no provision other than the facilities offered by
programming; it would depend on the remote
terminals' ability to respond to messages, and
would require program analysis of responses.

Component:

481 SCC(**

Width (inches)
Depth (inches)
Height (inches)
Weight (pounds)

Power (KW)
Voltage
Frequency (cps)
Phases

Temperature range (°F.)
Humidity Range (%)
Heat (BTU/hr.)

20
30
73
400

0.3
208
60
3

70-74

* In some cases, equivalent data sets can be used; see your local common-carrier communi-

cations consultant.

.** This unit also contains the 485 Communications Adapter Unit.

10/65
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Monthly Purchase Monthly
Component or Feature Rental, Price, Maintenance,
$ $

481 Single-Channel Communications

Controller 300 13,650 24.00
485 Communications Adapter Unit:

485-1R ' 25 1,125 2.50
485-1T 25 1,125 2.50
485-1H 30 1,350 3.00
485-2R 30 1,350 3.00
 485-2T 30 1,350 3.00
485-2H 40 1,800 4.00

©1965 AUERBACH Corporation and AUERBACH Info, Inc.
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HONEYWELL 281 SINGLE—CHANNEL COMMUNICATIONS CONTROL UNIT

.1 GENERAL

.11 Idemtity: . ... ............ e e Type 281 Single-Channel Communications
Control Unit.
.12 Manufacturer: ............ c i Honeywell EDP Division

60 Walnut Street
Wellesley Hills, Mass. 02181

.13 Basic Function: . ................. different models provide a Honeywell Series 200
computer system with the capability of com-
municating with various remote terminals over
a narrow-, voice-, or broad-band line.

.15 Description

The Type 281 Single-Channel Communications Control Unit enables the transmission and
reception of messages over a common-carrier narrow-, voice-, or broad-band communica-
tions line. Many models of the 281 are available to accommodate 5- to 8-level data codes

and transmission rates of up to 5100 characters per second., The 281 is a single-channel,
half-duplex control that sends or receives either by single character or hy message. For
full-duplex or multiple-channel operation the Honeywell Type 286 Multi-channel Communi-
cation Control (Report 8381) is generally recommended although additional Type 281 Controls
can be added to a Honeywell Series 200 computer system. Each 281 Control requires two
input-output address assignments of the associated Series 200 computer,

By means of a 281 Communications Control and appropriate communication facilities, a
Honeywell Series 200 system can communicate with a wide variety of remote devices, such
as:

e Teleprinters, paper tape readers, and paper tape punches used with Bell System
and Western Union telegraph services (Teletype Model 19, 28, 32, 33, 35 and 37
units over TWX, Telex, public telephone network and leased lines).

Teletype Telespeed 1050 Equipment (Bell System Dataspeed Type 2 Service),
IBM 1050 Data Communication System.

Honeywell Data Station.

Honeywell Keytape Units,

Honeywell Visual Information Projection (VIP) System.

Other Honeywell Series 200 computers (H-110, H-120, H-125, H-200, H-1200,
H-1250, H-2200, H-4200, or H-8200).

e IBM (Synchronous Transmit Receive (STR) terminals (IBM 1013, IBM 1978,
IBM 7702).

e IBM System/360 computers equipped with 2701 Data Adapter Units or 2702 or
2703 Transmission Controls.

e UNIVAC 1004 Card Processors equipped with a DLT 2 feature.

There are two basic models and a number of variations in the 281 series. The character-
istics of each model (type of communications service and terminals, transmission speed,
and data set requirements) are presented in Table I,

The associated computer can test for the presence of incoming data or for readiness of the
control to transmit data. The 281 can perform the same tests and interrupt the computer
program automatically. Data being transmitted and received by a Communication Control is
protected by a transmission-lapse check, by a character parity check, and by an optional
longitudinal parity check in some models. The failure of a transmission or parity check sets
a program-testable indicator.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc. 8/68
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TABLE I: HONEYWELL TYPE 281 SINGLE-CHANNEL CONTROL UNITS

Narrow-Band
Characteristie 281-1A 281-18 281-1C 281-1D 281-1E
Buffer size 8 bits 8 bits 8 bits 8 bits 8 bits
Transmission speed 6.6 char/sec 10 char/sec 6.0, 6.6, 7.5, or 10 char/sec 14. 8 char/sec
10 char/sec
Transmission method Serial by bit Serial by bit Serial by bit Serial by bit Serial by bit
Transmission code (I) 5-level Baudot; 8-level USASCIH; S-level Baudot; 8-level USASCII; 6-level IBM
7.5-unit 11-unit 7. 5-unit 1}l-unit code; 9-unit
Transmission mode . Half-duplex Half-duplex Half-duplex Half-duplex Half-duplex
Order of bit transmission Low-order bit Low-order bit Low-order bit Low-order bit Low-order bit
first first first first first
Synchonrization Start/stop Start/stop Start/stop Start/stop Start/stop
Compatible remote terminal | Teletype Model 32 Teletype Models Teletype Models Teletype Models 1IBM 1050 Data
33 and 35 19 and 28 33 and 35 Communication
System
Reference (2) 6803 6804; 6805 6802 6804; 6805 6447
Compatible communication Western Union | Bell System TWX CE| Common-carrier Bell System Type Bell System TWX CE
facility Telex Service (100 Speed) Service leased telegraph- 1006 Data Ch 1 (100 Speed) Service
grade line Western Union
Class D Data
Channel
Compatible data set (3) None required Bell System Data None required Bell System Data Set | Bell System Data-
R Phone Data Set 103F or Western Phone Data Set
103A Union 180 Baud 103A
Data Modem
Comments Manual dialing

(1) See also the Reference entry in this column.

(2) This refers to the report where the specified remote terminal is covered.
(3) In some cases, equivalent data sets can be used; check with your local

.15

Description (Contd.)

With most models of the 281, each message character is stored in two core storage locations
of the associated computer system. With the 281-1 models using 5- or 6-level codes, each

character occupies one storage location.

Unused bit positions are automatically zero filled.

The 281 Control Unit can transmit or receive in either of two modes: character or message.
In the character mode, the transmission or reception of each message character must be
individually programmed; i.e., an interrupt sequence must be executed for each message

character.

An interrupt sequence requires approximately 400 microseconds for an H-200

Processor and is proportionate for other models of the Series 200 line. In the character

mode, the computer's input-output channel is released after the transfer of each message

character.

In the message mode, the input-output channel is not released until after the

entire data block has been transferred. The demand on the central processor in the message
mode is only the time required to transfer data between the 281 Control Unit and the pro-

cessor (one or two core storage cycles per message character). An interrupt is not generated
in the message mode until the whole data block has been transferred.

For a brief outline of the characteristics of the Honeywell Series 200 family of computers, see
Paragraph 8381. 23.

.16

.17 Availability:

First Delivery: . .

e o e o e o o 0 o

.2  CONFIGURATION

e s e s s s e .

c o s 0 0 0 0 o 0

July 1964.

6 months.

There are currently twenty-one different models of the Type 281 Control Unit, each designed
for a specific combination of communication facilities and remote terminals.
istics of each model are presented in Table I,

»

The character-

One or more Type 281 Control Units can be connected to a Honeywell Series 200 Central Pro-
cessor via one input and one output trunk per 281,

Connections to standard communications facilities are also described in Table I, along with
compatible data sets if any are required.
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TABLE I: HONEYWELL TYPE 281 SINGLE-CHANNEL CONTROL UNITS (Contd. )

. Narrow -Band Voice-Band
Characteristic 281-K 281-1H 281-1M 281-1R (4) 281-2A
Buffer size 8 bits 8 bits 8 bits 8 bits 8 bits
Transmission speed 14.8 char/sec 105 char/sec 120 char/sec 120 char/sec 1200 or 1800
bits/sec
Transmission method Serial by bit Serial by bit Serial by bit Serial by bit Serial by bit
Fransmission code () 6-level IBM Any 5-, 6-, 7-, 8-level 8-level USASCI IBM 4-of-8
code: 9-unit or 8-level code; USASCII; 10-unit constant ratio code;
10-unit 10-unit 8-unit
Transmission mode Half-duplex Half-duplex Half-duplex Half-duplex Half-duplex
Order of hit transmission Low-order bit Low-order bit Low-order bit Low-order bit Low-order bit
first first first first first
sSynchronization Start/stop Start/stop Start/stop Start/stop Synchronous
Compatible remote terminal IBM 1050 Data Teletype Telespeed Honeywell Data Honeywell IBM Synchronous
Communication 1050 Equipment; Station VIP Transmit Receive
System Bell System Data- Terminals such as
speed Type 2 7702 and 1013
Service
Reference (2) 6647 6800 6383 6384 6450; 6444

Compatible communication
facility

Compatible data set (3)

Bell System Type
1006 Data Channel;
Western Union
Class D Data
Channel

Bell System Data
Set 1051 Western
Union 180 Baud
Data Modem

Public switched telephone network; common-carrier
leased voice-band line.

Bell System Data-Phone Data Set 202C; Bell System Data Set 202D,
Western Union 1200 Baud Data Modem, or Western Union 2400

Baud Data Modem

Comments

(1) See also the Reference entry in this column.
(2) This refers to the report where the specified remote terminal is covered.

(3) In some cases, equivalent data sets can be used; check with your local

tions

(4) The 231-1R can also be used locally up to 50 fcet from the 281 Control Unit; the 281-1S is
equivalent to the -1R but, is used tor local operation only at distances up to 200 feet from

the 281 Control Unit.

All input to the 281 Control Unit is transferred from the associated Series 200 computer
Input to the computer can he from the console key-
board, punched cards, punched paper tape, magnetic tape, magnetic drum, or magnetic

except with the 281-1 models, each message
is preceded by a start-of-message character;
if the message length is not fixed, the message
must contain an end-of-message character;
message length is dependent upon remote ter-
minal equipment and core storage availability.

(1) Operator establishes connection manually by dialing or signaling,
(3) The Initialize button is pressed and the data set is switched to data mode.

All output from the 281 Control Unit is transferred to the associated Series 200 computer
under control of the computer program. Output from the computer can be printed copy,
punched cards, punched paper tape, magnetic tape, or magnetic disc.

.3 INPUT
under control of the computer program.,
strip devices.
.35 Message Configuration: . . ..........
.36 Operating Procedure
(2) The 281 is set to transmit or receive.
.4 OUTPUT
.5 ERROR DETECTION AND CORRECTION
.51 Data Entry Errors:

no checking is performed on data transferred
from the associated computer system to the
281 Control Unit.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc.
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TABLE I: HONEYWELL TYPE 281 SINGLE-CHANNEL CONTROL UNITS (Contd. )

Characteristic Voice-Band (Contd. ) Broad-Band
281-2B 281-2D 281-2M 281-2R (4) 281-2F
Buffer size 8 bits 8 bits 8 bits 8 bits 8 bits
Transmission speed 2000 or 2400 2000 or 2400 2000 or 2400 2000 or 2400 40,800 bits/sec
bits/sec bits/sec bits/sec bits/sec (5100 char/sec)
Transmission method Serial by bit Serial by bit Serial by bit Serial by bit Serial by bit
Transmission code (1) Any 5-, 6-, 7-, IBM 4-of-8 8-level USASCII 8-level USASCII Any 8-level code
or 8-level code; constant ratio
8-unit code; 8-unit
. | Transmission mode Half-duplex Half-duplex Half-duplex Half-duplex Half- or full-duplex
Order of bit transmission Low-order bit Low-order bit Low-order bit Low-order bit Low-order bit
first first first first first
Synchronization Synchronous Synchronous Synchronous Synchronous Synchronous
Compatible remote terminal Remote Honeywell IBM Synchronous Honeywell Data Honeywell Other Honeywell
Computers Transmit Receive Station vIP Series 200 com-
Terminals such as puters; UNIVAC
7702 and 1013 1004 with DLT-2B
Reference (2) 6380; 6381; 8380 6450; 6444 6383 6384 6382; 6860
8381
Compatible communication Public switched telephs twork; arrier 1 d voice-band line. Common-carrier
facility leased broad-band
line (Series 8000
wideband Channel
Type 8800)
Compatible data set (3) Bell System Data-Phone Data Set 201A; Bell System Data Set 201B or Type 8801 Series
Western Union 2400 Baud Data Modem. Terminal
Comments Can transmit or
receive in
message mode only

(1) See also the Reference entry in this column.

(2) This refers to the report where the specified remote terminal is covered.
(3) In some cases, equivalent data set can be used; check with your local

ications

14ant
tant.

(4) The 281-2R can also be used locally up to 50 feet from the 281 Control Unit; the 281-2S is equivalent
to the 2R but, is used for local operation only at distances up to 200 feet from the 281 Control Unit.

.52 Data Transmission Errors

character and longitudinal parity checking is
available for some narrow-band and all voice-
and broad-band models of the 281; there is no
extra cost for the character parity check option,

a testable indicator is set.

under control of computer program; usually

Type of checking: . . ..............

Error indication: .. ..............
Correction procedure: ............

retransmission,

.53 Data Recording Errors: ........... no checking is performed on data transferred
from the 281 Control Unit to the computer
system,

.55 Line Malfunctions

testable indicator is set if no data is received
within a specified time.
under program control,

Detection: ., . ........¢00eviunn
Action: . . .. . ittt it it e e

.6 CONDITION INDICATORS: there are no condition indicators associated

with the 281 Control Unit.

.
.
.
.
.
.
.
.
.

.7 DATA TRANSMISSION

.71 Basic Characteristics: ............ see Table I.
.72 Connection to Communications Lines: . . see Table I.
.73 Transmission Control

manual dialing or signaling.
capable of unattended operation.

Call inftiation: . . . .. .....euovou...
Callreception:. . . .. .....0v 0t 0.
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Functional operations:. . . .......... in some models special characters in the
received data can cause message termi-
nation, an interrupt signal to be generated,
parity checking to be inhibited, etc.; in all
models, characters in incoming data can be
used to control operations by appropriate
programming.

.74 Multistation Operation: .......... . no provisions other than the facilities offered
by programming of the associated computer
system; it would depend on the remote termi-
nal's ability to respond to messages, and
would require program analysis of responses.

.8 PHYSICAL SPECIFICATIONS

. Logic
Component: Cabinet*
Width (inches) 39
Depth (inches) 30
Height (inches) 42
Weigth (pounds) 400
Power (KVA) 0. 148
Voltage 115
Frequency (cps) 60
Phases 1
Temperature range (°F) 60 to 85
Humidity range (%) 40 to 60
Heat (BTU/hr) 319

* The indicated dimensions are those of the Honeywell Series 200 Logic Cabinet,
which can accommodate four logic drawers. Each 281 Control Unit occupies one
logic drawer. Any number of logic cabinets can be incorporated in a Honeywell
Series 200 computer system.

.9 PRICE DATA

Monthly Purchase Monthly
Component or Feature Rental, * Price, Maintenance,
$ $
Type 281 Single-Channel Communica-
tione Control Unit
Models -1A, -1B, -1C, -1D, -1E, 145 6750 22
-1H, -1K, -1M
Model -1R . 190 8930 30
Model -18 ' 205 9620 32
Models -2A, -2D, -2F 215 10125 34
Models -2, -2M 175 8100 27
Model -2R 230 10765 36
Model -25 235 10995 36
Options :
087 Long Check (longitudinal parity 50 2250 7
check; not available on 281-1 models)

* Rates shown are for prime-shift use with a lease agreement of five years;
most rates are higher for lease periods of less than five years. Hourly rates
for extra-shift usage are approximately ten percent of prime-shift rates.
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HONEYWELL DATA STATION
1 GENERAL
.11 IHdentity: ., ., .......... e e Honeywell Data Station.
12 Manufacturer: . .. ................ Honeywell EDP Division
60 Walnut Street
Wellesley Hills, Mass. 02181
.13  Basic Function: .. .. ............ transmission and reception of data over a voice-

.14

band communications line with a Honeywell
Series 200 computer at up to 120 char/sec or at
250 or 300 char/sec; off-line data preparation
and recording; input can be punched cards,
optically coded cards, punched paper tape, or
keyboard; output can be paper tape or printed
copy.

Basic Components: . . . .. ........... see Table 1.

Description

A Honeywell Data Station consists of a group of input and/or output devices (see Table I inter-
connected by a 288-1 or 288-3 Central Control Unit and is intended for use as a remote ter-
minal for a Honeywell Series 200 computer system. The Data Station can also be used off-
line to perform data transcription functions such as listing punched cards, preparing punched
paper tape, etc. Communication between a Series 200 computer and a Data Station must be
initiated by the remote computer.

Data transmission is in the half-duplex mode. The 288-1 Central Control Unit operates
asynchronously at up to 120 characters per second; the 288-3 Central Control Unit operates
synchronously at 250 or 300 characters per second. Both control units connect to either a
common-carrier leased voice-band line or the public telephone network.

The transmission of each data block must be acknowledged with a special message that speci-
fies correct or incorrect reception. The Data Station automatically checks character and
hloack parity and responds with the appropriate message. Parity information is automatically
supplied by both control units when transmitting. If the optional buffer feature is included,
the remote computer can initiate retransmission of a data block received in error. Without
the optional buffer, correction is a manual operation in response to a specific message from
the remote computer. (The paper tape reader can be automatically backspaced by a control
message from the remote computer.) Data blocks can be of any length without the buffer
option; with the buffer option, blocks are restricted to a maximum length of 132 characters
for the 288-1 Control Unit and 145 characters for the 288-3 Control Unit.

Special messages are used to address the Data Station and select components, to request re-
transmission, to request operator communication, to set an alarm, and to initiate other con-
trol functions.

The hasic components of a Honeywell Data Station are listed in Table I; a configuration guide
is presented in Figure 1. Note that no punched card output device is currently available. A
Data Station can consist of any combination of devices listed in Table I, provided that the total
number of Device Control Areas does not exceed five. A 288-1 or 288-3 Control Unit is re-
quired in all configurations, and a keyboard (either separate or in combination with a printer)
is required for remote operation. The 289-9 Printer can only be used with the 288-3 Control
Unit.

Optional features available for use with the 288-1 or 288-3 Central Control Units include:

e Buffer Option: Provides two 132-character (288-1 Control Unit) or two 145-
character (288-3 Control Unit) delay-line buffers. In the local mode, the buffer
allows validation of keyboard input. In the remote mode, the buffer option pro-
vides error correction by retransmission, for both input and output data. The
buffer option permits a transmission rate of 120 characters per second (288-1 Con-
trol Unit) or 250 or 300 characters per second (288-3 Control Unit), until the buffer

© 1968 AUERBACH Corporation and AUERBACH Info, Inc. 8/68
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TABLE I: HONEYWELL DATA STATION BASIC COMPONENTS

Device Con- Model
Component trol Areas Number Function
Required

Control Unit 0 288-1 Controls other components
excluding Line Printer.

Control Unit : 0 288-3 Controls other components
including Line Printer.

Page Printer and Keyboard 2 289-2 Printed output (10 cps);
keyboard data entry.

Page Printer and Keyboard 2 289-3 Printed output (40 cps):
keyboard data entry.

Keyboard 1 289-2A Keyboard data entry where a
printer is not desired.

Paper Tape Reader 1 289-4 Reads paper tape (120 cps).

Paper Tape Punch 1 289-5 Punches paper tape (120 cps).

Punched Card Reader 1 289-7 Reads punched cards (120 cps).

Optical Bar Code Reader 1 289-8 Reads bar or mark-sense coded
cards (50 or 25 cps).

Remote Line Printer 1 289-9 Printed output (400 Ipm).

.15 Description (Contd.)

is filled with data from the remote computer or after it has been loaded with data
from a local input device, regardless of the speeds of the peripheral devices
involved. Without the buffer, the effective transmission rate is limited to the
speed of the slowest operating device, and compensating delete characters must
be inscrted between the data characters by the computer when transmitting to
one of the printers. The buffer is required when the optical bar code reader,

the card reader, or the Remote Line Printer is included in the Data Station.

o Extended Operations Option (includes the following five features) —

(1) Alert Alarm: Provides a visual alarm indicator that can be turned on
by the computer in the event of a Data Station component failure or
detection of a transmission error. The computer can deactivate the Data
Station and the alarm by means of a message containing special control
codes.

(2) Telephone: Permits voice communication between the Data Station and
computer operators. .

(3) Terminal Addressing: Enables the computer to address and communicate
with any one of many Data Stations sharing a common line.

(4) Enquiry: Allows the computer to request the Data Station to repeat the
last reply transmitted in response to a block of data received by the Data
Station.

(5) Buffer Bypass: Permits bypassing of the Data Station Buffer in either the
remote or local mode to allow messages of improper format or excess
length.

e Multi-Line Block Option: Allows printing multiple lines from one 145-character
data block when Buffer Option is included. Lines are delimited by line feed
characters; these control codes do not occupy buffer space.

.16 First Delivery: .. ............... August 1965.
.17 Availability: ... ... .. Lo oL 6 months.
.2 CONFIGURATION: .............. See Figure 1.
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289-4 W
Paper Tape
Reader: — 1 DCA

120 char/sec

289-7

Punched Card
Reader: > 1DCA

120 char/sec

289-8
Optical Bar » Device
Code Reader: 1DCA Control
25 or 50 char/sec | Area (DCA)

289-2A

Contrt Contrt |

or

(1) 288-3 .
Central < >
?. @) DCA Control
Unit (3)

289-2
Data Set

:fc% ?{fsf;ﬁ%- <> 2 DCA's ' (S7e2efParagraph
1 . or connec-
10 char/sec (1) DCA tion to standard
communications
facilities and

289-3 data set require-
Page Printer . ments. )
and Keyboard: > 2 DCA's DCA
40 char/sec (1)

289-5
Paper Tape
Punch:

120 char/sec

l¢— 1 DCA

289-9
Remote Line
Printer
400 lines/min (3)

¢— 1 DCA

J
One keyboard is necessary for remote operation,

The Central Control Unit can accommodate up to five Device Control Areas
(DCA's); any combination of devices using up to 5 DCA's is permitted. Any
one input device can operate with any or all output devices simultaneously.

The 288-3 Central Control Unit is required for the 289-9 Remote Line Printer.
.Figure 1. Honeywell Data Station Configuration Possibilities
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.3 INPUT

.31 Prepared Input
289-4 Paper Tape Reader —

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

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

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

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

fully punched; oiled, dry, or mylar; 1-inch-wide
tape.

8-level USASCII; see Table II.

1 to N characters per block, not including con-
trol characters; N is limited to 132 characters
(including control characters) if buffer is used.

120 char/sec.

limited by block length, control messages, and
speed of printer if used to record transmitted
data.

asynchronous; can read in either direction, under
control of remote computer,

TABLE II: HONEYWELL DATA STATION USASCII TRANSMISSION CODE

Bits Bits 7, 6, 5 (1)
4, 3,2, 1 000 001 010 011 .| 100 101 110 111
0000 Space 0 \ P @
0001 SOH cs ! 1 A Q
0010 STX TEL " 2 B R
0011 ETX BCA # 3 C S
0100 EOT DAC $ 4 D T
0101 ENQ NACK % 5 E U
0110 ACK & 6 F v
0111 BELL DPB ! 7 G w
1000 ( 8 H X
1001 ) 9 1 Y
1010 LF o x : J Z
1011 + ; K [
1100 R < L ~
1101 CR - = M 1
1110 . > N A
1111 / ? o —_ DEL

(1) The eighth bit is an even parity bit.
Control Characters

SOH*
STX*
ETX
EOT
ENQ*
ACK*
BELL*
LF

Start of heading.

Start of text.
End of text.

End of transmission.

Enquiry.
Acknowledge

.

Audible signal.

Line feed.

CR — Carriage return.

cs* — Control sample.

TEL* — Telephone (operator signal).
BCA* — Branch request signal.
DAC* — Deactivate signal.

NACK* — Negative aclmoWledge.
DPB* — Delay line buffer bypass.
DEL — Delete.

*These characters are not on the Data Station keyboard.

8/68
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289-7 Punched Card Reader —

Input medium: . . ... e e e e standard 80-column punched cards.
Inputcode: ................... standard Hollerith card code; see Table III.
Quantity of data: ............... 1 to N characters per block, not including con-

trol characters; N is limited to 132 (including
control characters) if buffer is used; block
can be read from up to 15 cards.

Character set: . . ... ............ 48 alphanumeric and special characters.
Rated input speed: . ... .......... 100 cards/min.
Effective speed: . . . .. ... ... ... .. limited by block length, control messages, and
speed of printer if used to record transmitted
, data.
Comments: .. ................. punched disc allows reading of selected fields;
cards are end-read; requires huffer option
' 088-1.
TABLE III: HONEYWELL DATA STATION PUNCHED CARD CODE
USASCII Card Key USASCII| Card Key USASCHO| Card Key USASCII| Card Key
Char Code Punch Char Code Punch Char Code Punch Char Code Punch
3) . Char (1) || (3) Char (1) (3) Char (1) 3) Char (1)
Space blank Space 1] 0 0 \ (2) P 11-7 P
H 2) 1 1 1 A 12-1 A Q 11-8 Q
" (2) 2 2 2 B 12-2 B R 11-9 R
# (2) 3 3 3 c 12-3 C S 0-2 S
$ 11-8-3 $ 4 4 4 D 12-4 D T 0-3 T
o (2) 5 5 5 E 12-5 E U 0-4 4]
& (2) 6 6 6 F 12-6 F v 0-5 v
' (2) 7 7 7 G 12-7 G w 0-6 W
( 0-8-4 | 8 8 8 H 12-8 H X 0-7 X
) 12-8-4 i)l 9 9 9 1 12-9 1 Y 0-8 Y
* 11-8-4 * : al:] J 11-1 J Z 0-9 A
+ 12 &[+] B (2) K 11-2 K { (2)
s 0-8-3 , < (2) L 11-3 L - (2)
- 11 - = 8-3 #1-1 M 11-4 M ] (2)
. 12-8-3 . > ) N 11-5 N I )
/. 0-1 / ? 2) (¢} 11-6 o - (2)

(1) Key punch characters are for a standard key punch keyboard arrangement. Characters in brackets (e.g., [+])
appear in place of the corresponding key punch character in a FORTRAN

(2) There are no corresponding characters in a standard or FORTRAN keyboard arrangement.

(3) The card codes are translated into the corresponding USASCII transmission codes (see Table II).

289-8 Optical Bar Code Reader —

Input medium: . ................ optically-coded card or paper documents, 5 to 8
inches long and 3. 5 inches wide.
Inmputcode: . .................. 5-level bar code including parity (each character

consists of 5 vertical printed bars per column,
arranged horizontally in a yes-or-no position);
2-level mark-sense code which allows operator
to enter up to four characters of data: see Table

Iv.

Quantity of data:. . . .. ... ... ..... up to 80 characters per block (read from up to
seven documents).

Characterset:. . ... ......... ... digits 0 through 9 for bar code; letters D through
G for mark-sense code. ’

Rated input speed: .. ...... ...... 50char/sec for bar coded documents; 25 char/sec
for mark-sense coded documents.

Effective speed: . .............. limited by block length, control messages and

' speed of printer if used to record transmitted

data.

CommentS: . . ... ........ e documents are end-read; bar code can be printed

on Honeywell high-speed printers or lithographed;
mark-sense characters must be marked with a
number 2 black lead pencil or equivalent; mark-
sense coding can follow bar coding on the same
document; requires buffer option 088-1.
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.32

.33
.34
.35

8/68

TABLE IV: HONEYWELL DATA STATION OPTICAL BAR CODE
READER (OBCR) DATA CODES

OBCR OBCR Bit . USAscH
Code Character Configuration Character
P4321 Generated (I)

1 0 0001 1

2 0 0010 2

3 10011 3

4 0 0100 4

5 10101 5

6 10110 6

7 0 0111 7
gifl . 8 01000 8

9 11001 9

0 11010 0

Space 01011 Space

) 11100 <

3) 01101 =

4) 0 1110 >

(5) - ?
Mark-~ D 00 D
Sense E 01 E
Code F 10 F

G 11 G

(1) See Table I for USASCI Transmission code.
(2) Start or end of information,
(3) Unspecified.
(4) Mark-sense code follows.

(5) Parity or dual-bit error.

Manual Input

Keyboard (289-2A, 289-2, or 289-3) —

Method of entry: ... ... .........
Quantity of data: .. .............

Character set: ... .............

CommentS: . . . v v v v b e

FixedInput: ...................

Transaction Code Input:

Message Configuration:

........

........

e . e

48-key keyboard.

1 to N characters per block, not including control
characters; N is limited to 132 (including control
characters) if buffer is used.

65 characters, including upper-case alphabetics,
numerics, 24 specials, and 5 control characters.

a keyboard is required for remote operation,

no provision.

no provision.

3 to N characters per block including start-of-text
character, data or control characters, end-of-
block or end-of-transmission character, and
longitudinal check character. When the buffer is
used, N is limited to 132 characters. All con-
trol characters are automatically generated by
the Control Unit for all input devices except
the keyboard. The longitudinal check character
is automatically calculated and inserted for all
inputs by the Control Unit.

AUERBACH Data Communications Reports
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.41
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HONEYWELL DATA STATION

Operating Procedure

e Turn on Data Station, select transmission mode (local, remote), and load
devices (cards in reader, paper in printer, etc.).

o Insert the program disc (for reading selected punched card fields) and set
"Cards per Block'" and "Documents per Block' switches if necessary.

® In the local mode, press Master Clear Switch, activate desired devices, select
single block or continuous read, set Buffer Bypass switch if desired, and press
Run button to start.
® In remote mode, insure that the data set is ready, and wait for computer to
activate Data Station.
Detected errors which require manual intervention can be flagged and corrected according to
preset procedures. If the buffer is overloaded in remote mode, the overflow information is
lost. The block must be retransmitted after removing the cause of the overflow.

Entry of Time andDate: ........ e no provisions.
OUTPUT

Output to Punched Tape

289-5 Paper Tape Punch —

Tape size: .. ................. fully punched, 1-inch paper tape.

Tapecode: ................... 8-level USASCII code; see Table III.

Rated punching speed:. . .. ... ... .. 120 char/sec.

Effective speed: ... ............ limited by block length, control messages, and
speed of printer if used to record transmitted
data.

Format control:. ... ... ......... none.

Comments: . .................. contains a one-character buffer.

Output to Printer

289-2 or 289-3 Page Printer and Keyboard —

Output medium: . . .............. friction-fed or pin-fed, continuous or fanfold
forms 8.5 inches wide; maximum printed line
length is 72 characters.

Characterset: ................ 59 characters, including upper-case alphabetics,
numerics, and 24 specials; see Table II.

Rated printing speed —

289-2: .. e 10 char/sec.
289-3: .. e e " 40 char/sec.
Effective speed: .............. . limited by block length, control messages, and

functional operations, such as line feed and
carriage return.

Formatcontrol:. .. ............. via special control codes in received data; opera-
tions include space, line feed, and carriage re-
turn; there is no backspace or horizontal tab.

Comments: . . . .. v vv v vt onen .. asynchronous; printing is performed by paired
hammers and rotating print drum.

Output medium: . ............... printed continuous forms from 4 to 20 inches
wide; maximum printed line length is 120
characters; optional line length is 132 char-

acters.
Characterset:................. 63 characters, including upper-case alphabetics,
, ' numerics, and 27 specials. See Table II.
Rated printing speed: . ... ..... .. 400 lines per minute.
Effective speed:. .. .. ... ........ limited by block length, control messages, and
transmission speed.
Formatcontrol:................ via special control codes in received data;

operations include horizontal tab, vertical tab,
and head-of-form.

Comments: . ............... ... the 289-9 Printer can only be used when operating
with the 288-3 Central Control Unit.

© 1968 AUERBACH Cofporation and AUERBACH Ipfo. Inc.
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.5 ERROR DETECTION AND CORRECTION
.51 Data Entry Errors
Optical Bar Code Reader —

Type of checking: . ............. character parity (odd) and character validity check
on bar code characters; no check on mark-sense
coded data.

Error indication: .............. substitution of '"?'" character for character in
error.

Correction procedure: ........... manual, in response to a specific message from

the remote computer.
Punched Card Reader —

Type of checking: . ............. column-counter check; cards are read by two
independent read stations and the data compared
bit for bit.

Error indication: .............. separate indicator lamps for each check; reader

halts; the "?" character can be substituted in
place of error character for a column-counter
check instead of halting reader.

Correction procedure: ........... operator intervention is required.
All other input devices: ........... no checking.
.52 Data Transmission Errors
Type of checking: ............... character parity (even) check and longitudinal
block redundancy check.
Error indication: ............... transmission of negative acknowledge message

or halt transmission (if certain control mes-
sages are received in error).

Correction procedure —

With buffer option: . ............. automatic retransmission.
Without buffer option: . . ... ....... manual, in response to messages from remote
computer.
.53 Data Recording Errors: ........... no checking.

.54 Component Malfunctions
Punched Card Reader —

Type of checking: . ............. feed malfunction; improper setting of block size
© switch.
Error indication: . . . ............ lamp is lighted.
Correction procedure:. . . .. .. ..... manual.
Optical Bar Code Reader — . )
Type of checking:. . ... ........... feed malfunction; improper setting of block size
switch; full stacker; empty hopper.
Error indication: . . . ... .......... lamp is lighted.
Correction procedure: ............ manual.
.55 Line Malfunctions
Detection: . .. ....... 0. failure to receive any data signals within a period
of 30 seconds when in receive mode.
Action: ... ..... ... .. automatic disconnect.
.6  CONDITION INDICATORS:. . ......... lamps and/or switches are provided to indicate

power on, transmission error, device mal-
function, and various device settings; audible
alarm is optional to indicate errors or mal-
functions.

.7 DATA TRANSMISSION

The 288-1 or 288-3 Control Unit is the interface between all of the Data Station components
and the data set. One input device and any or all of the output devices can operate simulta-
neously. The Data Station cannot initiate communication with the computer or with another

8/68 AUERBACH Data Communications Reports
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Data Station. The transmission speed when the Data Station is transmitting without the buffer

option is the speed of the input device. The transmission speed when the Data Station is
receiving is always 120 characters per second (when the 288-1 Central Control Unit is

employed) or 250 or 300 characters per second (when the 288-3 Central Control Unit is em-

ployed. If the slow printer is heing used as an output device when the buffer option is not included,

delete characters must be interspersed among the data characters to reduce the effective
speed to that of the printer (10 or 40 characters per second, depending on model).

The transmission speed in either direction is always that of the Central Control Unit when
operating with the buffer.

Basic Characteristics

Rated transmission speed —

288-1 Control Unit: ., .. ... ... . . ... upto 120 char/sec (1200 bits/sec).
288-3 Control Unit: ... ........... 250 or 300 char/sec (2000 or 2400 bits/sec).
Transmission method: ... ... ....... serial by bit.

Transmissioncode: ... ............ 8-level USASCII code; see Table II (a total of
10 bits including start, stop, and parity bits
are transmitted for each character when the
288-1 is employed).

Transmissionmode:. . . ... ......... half-duplex.
Order of bit transmission:. . ... ... ... low order bit (bit 1) is transmitted first.
Synchronization —

288-1 Control Unit: .............. start-stop.

288-3 Control Unit: .............. synchronous.

Connection to Communications Lines Data Set*

Communications Line

Common-carrier leased voice-band line: . . Bell System Data Set 201B or 202D; Western
Union 2400 Band or 1200 Band Data Modem.

Public telephone network: ........... Bell System Data-Phone Data Set 201A or 202C.

* In some cases, equivalent data sets can be used; check with your local communications
consultant. ’

Transmission Control

Call initiation: ................ .. only when addressed by remote computer.
Call reception: . ................. capable of unattended operation.
Functional operations: ............. function codes within a data message specify line

feed and carriage return; separate messages

containing control characters are used to signal
the operator, light an alarm indicator, activate

selected components, etc.

Multistation Operation: . . . . .. e the Data Station does not contain any direct pro-
visions for polling or selective addressing, but

the Data Station can respond to addressing infor-
mation contained in a separate message from the

remote computer if the Extended Operations

option is included; the remote computer controls
all polling and addressing functions when multiple

Data Stations operate over the same line.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc.
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.8 PHYSICAL SPECIFICATIONS
289-2 289-3
288-1 288-3 289-2A
Component Page Printer | Page Printer
Control Unit | Control Unit | Keyboard |,n4 Keyboard | and Keyboard
Width (inches) 22 22 22 22 22
Depth (inches) 22 22 22 22 22
Height (inches) 31 30 31 31 31
Weight (pounds)* 80 260 60 80 75
Power (KVA) 0. 367 0.70 0.129 0.129 0. 145
Heat (BTU/hr) 700 1750 260 260 290
289-4 289-5 289-7 289-8 289-9
Component Paper Tape | Paper Tape |Punched Card| Optical Bar Remote Line Printer
Reader Punch Reader Code Reader | printer Control
Width (inches) 22 22 22 22.5 76 30
Depth (inches) 22 22 22 22 30 30
Height (inches) 31 40 31 31 42 42
Weight (pounds)* 65 110 75 80 1100 400
Power (KVA) 0.091 0.142 0.200- 0.176 1.70 1.15
Heat (BTU/hr) 180 285 400 236 5320 2730
*Weights are approximate and subject to change.
General Requirements
Voltage: . .................. 115 volts.
Frequency: ................ 60 cps.
Phases: ................... 1.
Temperature range } X . .
< e e Honeywell states that the Data Station is designed
Humidity range to operate in a normal office environment, with
no special air conditioning required.
.9 PRICE DATA

Monthly Purchase Monthly
Component or Feature Rental, Price, Maintenance,
$ $

288-1 Central Control Unit 170 6,750 62
088-1 Buffer option 85 3,150 30
088-2 Extended Operations option 45 1,350 17

288-3 Central Control Unit 255 9,900 92
088-3 Buffer option 85 3,150 30
088-4 Extended Operations option 40 1,350 17

289-2A Central Control Unit Keyboard 40 1,350 17

289-2 Page Printer (10 char/sec) 80 2,925 30
and Keyboard

289-3 Page Printer (40 char/sec) 200 7,875 72
and Keyboard

289-4 Paper Tape Reader 75 2,700 29
(120 char/sec)

289-5 Paper Tape Punch 105 3,825 39
(120 char/sec)

289-7 Card Reader 85 3,150 30
(120 char/sec; requires Buffer
option 088-1)

289-8 Optical Bar Code Reader 280 11,250 103
(25 or 50 char/sec; requires i
Buffer option 088-1)

289-9 Remote Line Printer 810 40,500 125
1034 Extension of Print 50 2,250 12

Positions from 120 te 132
089-2 Multi-Line Block option 15 675 2
(requires 088-3 option)

*Rates shown are for prime-shift use with lease agreements of five years; some rates are
higher for lease periods of less than five years.
approximately ten percent of prime-shift.

AUERBACH Data Communications Reports

Hourly rates for extra-shift usage are




A ;2?:““ 6384:01
A COMMUNICATIONS
PORTS

Auersack Re HONEYWELL VIP

HONEYWELL SERIES 200 VISUAL INFORMATION PROJECTION SYSTEM

.1 GENERAL

.11 Identity:..........cc000eveees.. Series 200 Visual Information Projection System
(VIP).

.12 Manufacturer: . ......cce00eeece. Bunker-Ramo Corporation
445 Fairfield Avenue
Stamford, Connecticut 06904

Marketed by:. ....... et . . Honeywell EDP Division
60 Walnut Street
Wellesley Hills, Mass.

.13 Basic Function: . ........... ce i transmit data to a computer; display data re-
ceived from a computer or entered via a key-
board; input can be from a keyboard, paper tape
reader or teleprinter keyboard; output can be to
video display device, paper tape punch, or
teleprinter. '

.15 Description

The Honeywell Series 200 computer family now includes in its peripheral equipment line an
array of Visual Information Projection (VIP) facilities, most of which are manufactured by
the Bunker-Ramo Corporation. Bunker-Ramo markets the same line of equipment under the
name Series 200 Data Display System; a detailed analysis of the Bunker-Ramo equipment
can be found in Report 6060.

This report presents a summary of the equipment, the differences between the equipment
marketed by Honeywell and Bunker-Ramo, and information pertinent to inclusion of the dis-
play equipment into a Honeywell Series 200 Computer System, Refer to Report 6060 for
additional information.

Differences Between Honeywell and Bunker-Ramo Equipment

The primary differences between the Bunker-Ramo Series 200 Data Display System and the
Honeywell VIP System are some packaging and nameplate changes, different model numbers,
and a different pricing structure (see Paragraphs 6060.9 and 6384.9). The Honeywell
components are assigned 300-series numbers in place of the Bunker-Ramo 200-series
numbers; the last two digits are the same.

Basic Facilities

The viewing screen of the Display Stations is a cathode ray tube that utilizes a high-contrast,
low-persistence, emerald green phosphor. Each displayed character is formed by a 5-by-7
dot matrix and can be adjusted for brightness, focus, and size. The character height can be
adjusted from approximately typewriter size up to 0.25 inch. The displayed data is re-
generated more than 40 times per second, producing a character display which appears steady
to the human eye.

An Entry Marker or cursor indicates the current writing position on the viewing screen; it
steps to the next position as each character is entered. Optional editing features permit the
cursor to be moved to any line and any character position for character deletion or correction
purposes.

Message data is entered via the keyboard of the Display Station. It is immediately displayed
on the screen and simultaneously stored in the station's Universal Control Unit buffer.

Nothing is transmitted to the local or remote central processor until the Transmit Key is
‘depressed. A Carriage Return/Line Feed key, as well as Erase and Clear keys, are provided
to facilitate message preparation. Function keys are included to call for user-specified
functions at the central computer site. Responses from the computer can be displayed in
addition to or in place of the input query.

© 1967 AUERBACH Corporation and AUERBACH Info, Inc. 11/67
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Model 303 Display Station

Model 303 provides a 5.5-inch by 7.75-inch display viewing area on a screen that can be
separated from the keyboard input device. The data display capacity is 32, 64, 128, 256,
384, or 768 characters, arranged in various numbers of lines, as shown in Table I. The
keyboard of the Model 303 Display Station is a 4-row, modified Teletype unit that includes

26 alphabetic and 10 numeric characters in addition to 3 fixed special symbols and 15 variable
special symbols. Special keys for message editing can also be provided as standard or
optional features.

Model 304 Display Station

Model 304 is the same as Model 303 except that a keyboard with electronic contact keys is
used in place of the mechanical keyboard of the 303,

Model 317 Display Station

Model 317 is the same as Model 303 but without a data entry keyboard. Model 317 is for
display only.

Model 311 Display Station

Model 311 is a combined keyboard/display unit that includes a 4. 75-inch by 3. 75-inch view-
ing screen, four special symbol keys, and a block of ten numeric input keys. Twelve other
keys are provided for user-specified special functions and message editing operations. The
311's data display capacity is 32, 64, 128, 256, or 384 characters, arranged in a set number
of line combinations; see Table I.

Model 312 Display Station

Model 312 is the same as Model 311 with the addition of a separate block of keys for the 26
alphabetic letters.

Different models can be intermixed on a single control unit, provided that each model in-
stalled has the same data display arrangement (i.e., the same maximum number of lines
and characters per line displayed). The varied data display capacities that can be selected
with each Display Station model are summarized in Table I.

Display Control

The Display Stations described above require a Model 323 Universal Control Unit

to provide individual, local buffering of data during message preparation and reply
transmission. A Universal Control Unit also provides the power supply and general
control facilities for one or more Display Stations.

The basic Universal Control Unit contains one buffer module with a storage capacity of
768 characters. This basic storage capacity can serve the number and types of Display
Stations indicated in Table I. Expansion modules are available for extending the basic
buffer storage capacity of the Universal Control units in increments of 768 characters.
The 323 Universal Control Unit can add 8 Expansion Modules, providing a total buffer

TABLE I: DATA ARRANGEMENTS ON VIEWING SCREEN

Display Display Station Maximum Number
Capacity Model Number of Number of of Devices per
(Characters) | 311or [303, 304,| Lines Displayed | Characters/Line| Byffer Module
312 or 317

32 X X 2 16 12
32 X X 4 8 12.
64 X X 2 32 12
64 X X 4 16 12
128 X X 4 32 6
256 X X 8 32 3
378 X X 9 42 2
384 X X 12 32 2
768 X 12 64 1

(Contd.)
AUERBACH Data Communications Reports
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storage capacity of 6,912 characters. The limitations on combinations of Expansion
Modules and display and non-display devices are the same as those listed in the report
on the Bunker-Ramo equipment; see Paragraph 6040. 2.

In addition to controlling the operations of the Display Stations, the Universal Control Unit
can control on-line receive-only printers, paper-tape readers and punches, and Model 33
or 35 Teletype Keyboard Send-Receive (KSR) Page Printers as components in a remote data
communications system. For each non-display device that is connected, a special Control
Module must be added to the Universal Control Unit.

Included within the Universal Control Unit cabinet is a Model 331 or Model 332 Communica-
tion Interface Module. These modules provide the necessary data interface to either a
communications line or to a local central processor.

All data transmission in a Honeywell Visual Information Projection system uses the 7-level
ASCII character code plus single-bit parity. Data is transferred between processor and
Universal Control Unit either in an asynchronous serial-by-bit mode (using a 10-level code that
includes start and stop bits in addition to the basic 8-level character code) or in a synchronous
serial-by-bit mode (using the basic 8-level character code), as selected when ordered.

When the Display Stations form part of a remote communications network, Bell System Data-
Phone Data Sets 201A, 201B, 202C, or 202D are used as interfacing units at both ends of the
communications line. Final linkup to a Series 200 computer is accomplished by a Model 281
or Model 286 Communication Control Unit connected to a computer I/O channel. These
single- and multi-line control units are described in Reports 6382 and 8381 respectively.

The compatible units are the 281-1R or -1S or the 286 with a 285~1R or ~1S Adapter for trans-
mission at 1,200 bits per second, and the 281-2R or -2S or the 286 with the 285-2R or -2S
Adapter for transmission at 2,000 or 2,400 bits per second.

The Display Stations can also be used as local input/output devices; the Universal Control
Unit and its Communication Interface unit connect directly to a Model 281 or 286 Communica-
tion Control Unit. No data sets are required for this operation. A 339 Clock Generator (Data
Set Bypass) is required if the 332 Interface is used. The Universal Control Unit must be
located within 50 feet (with the -1R or -2R) or within 200 feet (with the -1S or -2S) of the 281
or 286 Control Unit. Each Display Station is connected to the Universal Control Unit by an
individual cable with a nominal length of up to 1,000 feet.

Optional Features
The following special features are available for the Model 323 Universal Control Unit:

@ 341/342/343 Expansion Modules; these modules, described above, provide
increased buffer storage capacity for the Universal Control Unit.

e 351 Message-Editing Module: provides the display Stations with single-step
or repetitive left movement of the cursor.

® 352 Multi-Message Transactions Module: provides the capability to retain
several inquiry and response messages on the viewing screens of any Display

Station controlled by the Universal Control Unit in which this feature is
installed.

® 355 Polling Control Module: enables the central processor to control the trans-
mission of all messages within the Visual Information Projection system.

Programming

According to Honeywell, all programming facilities required to utilize the Display Stations
are included in Communications I/O C, the software package provided for the control of all
communications devices connected to a Model 286 Communication Control Unit. The user

- must code in detail only his message display formatting routine, a task that appears to be
similar to coding printer formatting routines.

.16 FirstDelivery: ....cocceeeeeeennn October 1966.
<17 Availability: . ....c0ev00eeeeee.. 6 months.
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AUERBACH Data Communications Reports

Display Stations Universal Control
Unit (3)
Component Model 303 304
or
Model 303 or 304 | "Display Unit, ~|Model 311 or 312 Model 323
€yboar or Model 317
Width (inches) 17.81 14. 06 11 59
Depth (inches) 8.87 14.25 22.5 20
Height (inches) 6.12 16. 25 11.3 59
Weight (pounds) 18(303); 10(304) 35 32 425 max
Power (KVA) (1) - 0.17 0.11 1.8 max
Voltage (2) 115 + 10% 115 + 10% 115 + 10% 115 + 10%
Frequency (cps) 60 60 60 60
Phases 1 1 1 1
Temperature Range (°F.) 32 to 131 32 to 131 32 to 131 40 to 95
Heat (BTU/hr) ? ? 375 6,150
(1) Approximate. .
(2) Capability available for use with a 220 volt, 50 cps power supply on special request.
(3) Houses Expansion Modules, Communications Interface and non-display device controls.
PRICE DATA
, : Monthly Purchase Monthly
Component or Feature Rental , * Price, Maintenance,
$ $ $
Display Stations
Model 303 (alphanumeric, 74 2,600 20
removable, mechanical keyboard)
Model 304 (same as 303 but with 84 3,020 21
electronic keyboard)
Model 317 (same as 303 but 55 1,980 10
without keyboard; display only)
Model 311 (numeric, integral 55 1,840 16
keyboard)
Model 312 (same as 311 but with 60 1,980 18
separate block of alphabetic
keys added to keyboard)
Universal Control Units
Model 323 (up to 8 Expansion 255 10,820 60
Modules)
Expansion Modules
Model 341 70 2,810 10
Model 342 109 4,475 15
Model 343 25 940 5
Editing Options
351 Logic Module for Message 6 260 NC
Editing
352 Logic Module for Multi- NC NC NC
Message Transactions
* Based on 5-year rental eement
y a8t (Contd.)
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Monthly Purchase Monthly
Component or Feature Rental , * Price, Maintenance,
$ $ $

Communications Interfaces

Model 331 84 3,870 10

Model 332 109 5,250 12

355 Polling Control 16 555 2

Model 339 Clock Generator 11 410 NC
(Data Set Bypass)

Controls for Non-Display Devices

Model 353 RO Print Control 55 2,030 8

Model 353A RO Printer Control 25 990 3

Model 354 Paper Tape Reader 55 2,030 8
Control

Model 356 Paper Tape Punch 55 2,000 9
Control

Model 357 KSR Control 55 , 2,100 9

Non-Display Devices

364 Paper Tape Reader 36 925 19
(Teletype Model CX)

366 Paper Tape Punch 102 3,110 43
(Teletype Model BRPE)

358 KSR, Friction Feed 31 600 20
(Teletype Model 33)

359 KSR, Friction Feed 72 1,805 38
(Teletype Model 35)

360 RO Printer, Friction Feed 31 550 21
(Teletype Model 33)

361 RO Printer, Friction Feed 67 1,600 36
(Teletype Model 35)

362 RO Printer, Sprocket Feed 72 1,820 38
(Teletype Model 35) :

* Based on 5-year rental agreement.
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.1 GENERAL

.11 Identity: . ...+ v.ieieeeeeosessas. K-700and K-900 Series Keytape Units; see
Table I for a list of the current models in each
product line,

.12 Manufacturer: . ........00¢¢s..... Honeywell
Electronic Data Processing Division
60 Walnut Street
Wellesley Hills, Massachusetts 02181

.13 Basic Function: .. .....vvv.0....... transmission and reception of data over a voice-
band line; input is from magnetic tape recorded
in a 7-channel or 9-channel IBM compatible
format; source tape can be recorded and verified
via keyboard.

.14 BasicUnits: ........vceeeee0.... 8See Tablel.

.15 Description
The Honeywell K-700 and K-900 Series Keytape Units are designed to reduce or eliminate the
need for punched cards as an input medium for computer installations. The K-700 Series
Keytape Units record data entered from a keyboard directly on magnetic tape in a format
compatible with IBM 729 Series Magnetic Tape Units; the K-900 Series record in a format
compatible with IBM 2400 Series Magnetic Tape Units. The units used to record data can
also be used to verify previously recorded records. Table I presents a list of the current
models available in the K-700 and K-900 Series product line.

TABLE I: HONEYWELL K-700 AND K-900 SERIES KEYTAPE UNITS

Keytape Auxiliary Input/Output Pooling Communications Check Digit
Model (1) Device Control (2) Interface Device

K-700/K-900 | None No No No
K-710/K-910 | None No Yes No
K-711/K-911 | Card Reader No No No
K-712/K-912 | None . Yes No No
K-713/K-913 | Adding Machine No No No
K-714/K-914 | None . No No Yes
K-715/K-915 | Line Printer No No No
K-731/K-931 | Card Reader No Yes No
K-732/K-932 | None Yes Yes No
K-733/K-933 | Adding Machine No Yes No
K-734/K-934 | None No Yes Yes
K-735/K-935 | Line Printer No Yes No
K-741/K-941 | Card Reader Yes No - No
K-743/K-943 | Adding Machine Yes No No
K-744/K-944 | None . Yes ' No Yes
K-750/K-950 | Adding Machine No No Yes
K-751/K-951 | Adding Machine and No No No

: ' Card Reader

K-752/K-952 | Card Reader No No Yes

(1) See text for additional details about the capabilities of individual models; both 7-channel (700
Series and 9-channel (900 Series) units with corresponding capabilities are entered together.

(2) Pooling control is the capability for transcription of data from one magnetic tape to another
on a different unit; this capability is used to collect several short tapes onto one longer tape.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc. 8/68
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The K-700 and K-900 models are the basic members of the Honeywell Keytape product line.
Both units are functionally the same except for the difference in recording format. The Key-
tape Units provide the same general facilities for preparation and verification of magnetic
tape records that a conventional keypunch and verifier provide for punched cards, plus some
specialized capabilities.

A magnetic core buffer, the central component of the Keytape units, holds the keyed-in data
or data received from a communications line (K-710 or K-910 only) when recording and the
record to be checked when verifying. The core storage unit provides ease and flexibility of
preparing, verifying, and searching magnetic tape records and permits storing a program to
define the tape record format and to automatically initiate certain operations. The basic core
storage unit provides 80 positions. Core storage positions can be added in increments of 10
up to a maximum core size of 120 positions on the K-910; an optional 120-character buffer is
available for the K-710.

The program storage area contains an extra three or four bits of storage for each character
position of the record; the fourth bit is used to control auxiliary devices. Its function is simi-
lar to that of a program card in keypunch units. Codes stored in the bits are used to delimit
fields within a record and to define operations such as automatic duplication or verification of
common information, automatic skipping, and alphabetic (lower) or numeric (upper) shift.

The field definition allows fields to be skipped out, either in their entirety or after they have
been partially filled with data. The other program functions relieve the operator of the neces-
sity of depressing keys for the related functions. The Alternate Program feature provides
additional bits for each character position to allow two different record formats to be defined.

The Program switch is used to select which of the two programs is to be active at the begin-
ning of each record. Program memory is loaded from the keyboard. A feature allowing
program data to be read from a mark sensed card is expected to be announced this year.

In addition to the data and program bits in each memory position, an additional bit, called the
"duplify"’ bit, is provided. In the Data Verify mode this bit enables the Keytape unit's memory
to compare the record being read in with the record being read out of memory. The "duplify"
bit is set in every memory location where the record just read is the same as the previous
record. This allows the operator to manually initiate automatic verification of fields that are
duplicated from record to record.

(Contd.)
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.15 Description (Contd.)

There are five principal modes of operation for all Keytape units; two additional modes are
incorporated in the K-710 and K-910 to be used for data communications. The five principal
modes, as selected by the operator, are Data Entry, Data Verify, Search, Program Entry,
and Program Verify. In addition to these principal operating modes, the K-710 and K-910
incorporate Send and Receive modes for data communication.

Data is recorded on magnetic tape in the Data Entry mode. Data entered via the keyboard is
stored in the core storage unit. Fixed data can be automatically retained from record to rec-
ord. 'When a complete record has been assembled, the recording action can be initiated auto-
matically or manually.

Data is written on the tape along with the character parity bits and the longitudinal parity check
character. The tape is then automatically backspaced and read, and the recorded data is com-
pared bit for bit with the data stored in memory. The recorded character parity bits and the
longitudinal check character are alsc checked. The keyboard is locked for approximately 150
milliseconds during the checking operation.

A magnetic tape previously recorded by a Keytape unit is checked in the Data Verify mode. If

a discrepancy is detected while data is being keyed in to verify the tape record, the keyboard

is locked and the operator is alerted by indicator lamps and audible alarm. The operator can
determine whether there is an error in the tape record by making repeated attempts to key in

the character, or by observing the one-character data display. Corrections are made by de-
pressing the Error Reset key, and either the Correction key or the Field Correction key, and
then keying the correct character or field. The Release key is then depressed, and the record

is written on tape, backspaced, and checked as when recording. The operator can then reverify
all or part of the record. :

Automatic verification of duplicate information in a series of records can be specified by the
program. The operator can also initiate automatic verification of a data field by depressing
the Dup key; the data field is compared against the corresponding field in the preceding record.
Character and longitudinal parity are checked as the record is read in.

In the Search mode, a particular record can be located on the tape if it contains a unique iden-
tifying code or field. The identifying data is keyed into memory in the same position it occupies
in the record. The tape halts when a match is found or when more than 18 inches of blank tape
is encountered. The Search mode can be used to locate the beginning point of an interrupted
recording or verifying operation, or to locate a specific record for modification or correction.

The basic or alternate program is entered via keyboard in the designated program storage area
of the core buffer when the Keytape unit is placed in the Program Entry mode. A previously
entered program is checked in the Program Verify mode by rekeying the program in sequence
to the stored program. A verify error occurs when the key just depressed does not compare
‘with the corresponding program character in the core buffer.

A 49-key keyboard arranged in a conventional IBM 029 Keypunch style is employed by both
K-700 and K-900 Series Keytapes. This keyboard is also available, for the K-700 Series only,
~with key top characters similar to those printed by Honeywell printers. The keyboard provided
with the K-700 Series Keytapes is capable of producing 64 code combinations using the Upper
and Lower control keys. The K-900 Series keyboard includes a Multiple Code key to be used
to produce any of the 256 possible discrete code combinations by depressing several keys at
once.

All keyboard character keys are repetitive; i.e., if a key is held depressed, the corresponding
character is repetitively entered into memory. There is an approximate half-second delay
after the key depression before the repetitive action begins to help prevent inadvertent entry of
extra characters. The repetition rate is 10 characters per second.

The remainder of this report is devoted to describing the data communications aspect of Key-
tape units equipped with a communications interface. See AUERBACH Data Handlin 1 Reports,
Report 2400, for a detailed analysis of the other members of the Keytape family that are used
for input preparation.

Keytape Models K-710 and K-910 can communicate with other K-710 and K-910 Keytape ter-
minals or with a Honeywell Series 200 computer system. Keytape terminals are designed to
provide buffered, asynchronous communications in a half-duplex mode with a remote Keytape
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terminal over the public telephone network at 1200 bits per second, or over a leased voice-
band line at 1800 bits per second. Data transfer between terminals is under control of the
programs stored in the sending and receiving buffers.

The data transmission code employed by the Keytape models is 6-level BCD for the K-710 and

8-level EBCDIC for the K-910. Each BCD character transmitted includes 6 data bits, a con-
trol bit (7th bit), an even parity bit (8th bit) and unity start and stop bits totaling 10 bits per
character. The control bit defines the transmitted character as a control ('0"') or data (""1")
character. Each EBCDIC character transmitted includes 8 data bits, an even parity bit, and
unity start and stop bits totaling 11 bits per character.

Data can be transmitted between K-710 and K-910 Keytape terminals; Honeywell recommends
that tapes recorded in EBCDIC be translated to BCD format prior to transmitting from the
K-910 Keytape terminal to the K-710 Keytape terminal; the translation is normally done via
computer. The K-910 is placed in a K-710 compatible mode by a switch on the K-910 keyboard.
Data is transmitted from the K-910 to the K-710 as though a K-710 were transmitting. When
transmitting data from a K-710 to a K-910, the tape recorded by the K-910 must be translated
to the EBCDIC code. Only the basic 64 character set; i.e., alphanumerics plus 28 special
characters can be transmitted from a K-910 Keytape terminal operating in the K-710 compat-
ible mode.

An 0dd/Even message code (eight bits) precedes each transmitted record to ensure against the
loss or duplication of records. An Odd/Even message code is generated at both sending and
receiving terminals. A message code error results when the two codes do not agree.

Error signaling in response to incorrect message codes or data transmission errors is per-
formed via the reverse-channel technique. The inherent value of this technique is that it elim-"
inates the time required for line turn-around to allow the receiver to transmit an acknowledge
code.

An interrupted signal on the reverse channel during data transmission is interpreted by the
sending terminal as a request for retransmission. The signal on the reverse channel is nor-
mally interrupted at the end of a transmission (i. e., after the last character is received cor-
rectly) and is not returned until the currently received record has been successfully written
on magnetic tape. Once the signal is returned, the sending terminal if ready, begins to
transmit the next record to the receiving terminal.

If the reverse-channel signal is not returned within a thirty-second period, initiated at the
start of the last record, transmission is halted and operator intervention is required. For a
further description of the reverse-channel technique, see Report 6221, Digitronics Reverse-
Channel Dial-o-verter Line.

Other Keytape Models

Other models in the K-700 and K-900 Series Keytape line which contain a communications
interface are described in the following paragraphs. All these units can be operated as a
basic Model K-700 or K-900 Keytape unit when not in the send or receive modes. In appear-
ance, the other models are identical with the K-710 and K-910 Keytape units except for the
addition of an auxiliary input or output device.

Model K-731 and K-931 Keytape/Communicator/Card Reader

These units are similar to the K-710 and K-910 Keytape units with the addition of an 80-column
punched card reader. Data is read photoelectrically from cards and can be entered into mem-
ory for recording on the magnetic tape, in addition to keyed-in data, under manual or program
control. The Model K-731 translates Hollerith card code to either IBM BCD code or to Honey-
well code as specified by the customer. The K-931 translates Hollerith card code to IBM
EBCDIC code. Cards can also be fed one at a time. The capacity of both the input hopper and
output stacker is 500 cards. An incrementing record counter that counts each record entered
on tape is a standard feature.

‘Models K-732 and K-932 Keytape/Communicator/Poolers

These units are similar to the K-710 and K-910 Keytape units with the addition of a pooler

control. The pooler control permits consolidating a number of records from two or three

other Keytape Poolers on a single tape for entry into a computer system. The pooler includes
(Contd.)

AUERBACH Data Communications Reports



COMMUNICATIONS

REPORTS

AUERBACH
[ ]

.15

.16
.17

o

a AUERBACH 6385:05
HONEYWELL

KEYTAPE

Description (Contd.)

an editing capability. Data read from one Keytape Pooler and written on another can be edited
by both read and write programs. Standard features include an incrementing record counter
and stop code recognition. The record counter indicates the number of records pooled; stop
code recognition permits the user to specify any of four codes that cause tape motion to auto-
matically halt.

Models K-733 and K-933 Keytape/Communicator/Adding Machines

These units are similar to the K-710 and K-910 Keytape units with the addition of a 12-column
adding machine that can be operated from the keyboard. Data keyed into the fields specified
by program codes is entered into memory and transferred to the adding machine accumulator.
The entered data is not recorded nor is the data added or listed until the Left zero key is de-
pressed. Keying errors can be corrected by backspacing and rekeying the correct data prior
to depressing the Left zero key. Fields within a data record caa be added and listed or only
listed on the adding machine under program control.

Models K-734 and K-934 Keytape/Communicator/Check Digit Devices

These units are similar to the K-710 and K-910 Keytape units with the addition of a check digit
capability. Numeric fields formulated by modulo 7, 10, or 11 check digit techniques can be
verified when entered. Only one of the three techniques can be specified. Modulo-10 check
digit operates in both generate and validate modes; modulo-7 and ~11 operate in validate mode
only. In general, a check digit, the last digit in the numeric field, is formulated by arithmetic
manipulation performed on the preceding digits in the field.

Models K-735 and K-935 Keytape/Communicator/Line Printers

These units are similar to the K-710 and K-910 Keytape Units with the addition of a 300 line~- -
per-minute printer. The printer can receive data directly from a communications line or from
magnetic tape. Printing and recording operations, when receiving data from a communications
line, are simultaneous. Transmitted data can also be printed during the transmit operation.
These operations are under control of the stored program. The buffered line printer is ca-
pable of printing up to 120 or 132 (optional) characters per line and can handle pin-fed fanfold
forms up to 20 inches wide. Vertical spacing can be manually selected at 6 or 8 lines per inch.

The printer can operate in one of two modes: List mode, or Format Control mode. In the

List mode, data is printed in the same format as received by the printer. Format control op-
erations, including horizontal tabulation, spacing, and line feed, are initiated by control char-
acters when the printer is in the Format Control mode. Zero suppression is optionally available
when the Left zero option is included. Zero suppression converts high-order zeros in the left
zero field to blanks.

First Delivery: .................. July 1968.
Availability: . ................... ?
. CONFIGURATION

The Model K-710 and K-910 Keytape terminals include:

e A magnetic tape drive compatible with IBM 729 series units (K-710) or IBM 2400
series units (K-910),

o A magnetic core buffer,
o A keyboard for entering data, and
e A communications interface.
See Table I for the auxiliary device included with other Keytape models.

A data set is required to connect either Keytape terminal to a communications line. All aux-
iliary input/output devices included with the Honeywell Keytape units, except the Line Printer,
can be used only for data transcription purposes or in the preparation of a tape; they cannot
interface directly with a communications line. The adding machine included with the K-733
and K-933 Keytape terminals is operated from the K-733 or K-933 concurrently with entering
data into the Keytape buffer; data cannot be transferred from the buffer to the adding machine.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc. 8/68
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.3 INPUT
.31 Prepared Input

K-700 Series Keytape magnetic tape drive —

Input medium: . ................. 0.5-inch magnetic tape recorded at 556 bits/inch;
200 or 800 bit/inch densities are optional; com-
patible with IBM 729 Series tape format.

Input code: ...... et e e . . 6-bit BCD (even parity) or binary (odd parity);
see Table II.

Quantity of data:. . ... ........ . ... 80 characters; optionally 120 characters.

Character set: . .. ..ccv oo vt vusn . . 64 characters; alphanumerics plus special and

Rated input speed: . .

Effective speed: . . . .

record format characters.
©eeeeesss... 13,344 char/sec (556 bits/inch), 4,800 char/sec
(200 bits/inch), or 19,200 char/sec (800 bits/

K-900 Series Keytape magnetic tape drive —

Input medium: . . ...

Input code: .......
Quantity of data:. . . .

Character set:. . ...
Rated input speed:. . .
Effective speed: . . . .

. inch).

teeeeevees... limited by block length and transmission speed.

............. 0.5-inch magnetic tape recorded at 800 bits/inch;
compatible with IBM 2400 Series tape format.

............. 8-level EBCDIC code plus odd parity; see Table II.

............ . 80 characters; optionally 90, 100, 110, or 120

: characters.
e e e 256 characters.
............. 19,200 char/sec.

............. limited by block length and transmission speed.

Punched Card Reader (with K-711 or K-911 Keytape units) —

Input medium: . . ...
Input cade: .......
Quantity of data:. . . .
Character set: . . ...
Rated input speed:. . .
Effective speed: . . ..
Comments: . . .. .o

.32 Manual Input

............. standard 80-column punched cards.

............. standard Hollerith card code.

............. 80 characters per card.

..... e++..... 64characters.

...... «+e+e..0s. 100 cards/min.

............. 75 cards/min.

............. Hollerith card code is translated to IBM BCD or
binary code (K-711) or to EBCDIC code (K-911)
when data is transcribed on magnetic tape; data
is recorded on magnetic tape via the core buffer.

Keyboard (with all Keytape units) —

Method of entry:. . . .
Quantity of data:.
Character set: . . ...

Comments: . ... .. .

.33 FixedInput:. .......

.34 Transaction Code Input:

............. 49-key keyboard.

e et e up to capacity of buffer.
©eeeesseas... 64characters; 26 alpha, 10 numeric, and 27
special.
............. 64 code combinations can be produced by using two

Upper and Lower control keys; 14 of the 49 keys

are used to initiate special functions; keyboard

data is entered on tape via the core buffer; char-

acter keys are repetitive at 10 char/sec following

a short delay; 256 code combinations can be pro-

duced by using the Multiple Code key (only on the
K-900 Series keyboards).

e e . a data field can be entered into the buffer and auto-
matically or manually duplicated in all subsequent
records.

.............. no provision.
(Contd.)
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EBCDIC
Bit Position
P87654321

10101010110101010101010101101010101001101100110000000111100110 O - O
01100l10001100110011001100011001100001101110001101010100111100 - O
000111]0000011110000111100000111100000011101011001011011101011 —moooo
0000000l1000000011000000]1000000011001111111011101011111111]11 OO0 O
00000000011111111100000000111111111101111110011100101000001010 COO rmw
000000000000000000ll.llllllllllllllllﬂloo.looo111111001101000001 “CcooOo
inlalalalalalalalalalal el ol ol el ol R R R R R R R R e R R e R T I I T I I R G g g
ialaialalalalala e Ra kol el ol ke R Rl Rl R R R e R R R R R N e N N R i R N R R R e R I NP NP
1101001100010l100101011001110100110010101001100101001101111010 SemOOCO

BCD
Bit Position
P7654321

HONEYWELL KEYTAPE TRANSMISSION CODE*

10101010110101010101010101101010101010101010101000]001010101010!0100
CrHMOOmMmMOOOrM MO O MmO O N MO M MO OO M MO O M MO O OO M mMOO M MOO MmO O MmO e © O i © O rd et 7t it o=t
000111100000....1110000ll.llooooo111100010011110000101100011110011110000
00000001100000001100000011000000011011111110011101101111111111110000
A A Attt OO OO0 OO OO MMM MO0 0000 00O OO M MOOOC O O v i r ;i ;d el vt et 1=t red ot © D ot et
00000000011,11l.lllllllll111000000000001111111100010001111110000000000
lalalalalala kel el ke kel e e e R e R e R e e R e R e R R R R R e R ke kel l ol R R R I e e
11010011011010011001011001001011001100110011010100101010010101101000

TABLE II:
Code
Symbol**

[ _,l

ABCDEFGHIJKLMNOPQRSTUVWXv.z1234567390%#8.u e VN M LI AR Ol o - .)%-?mmmm

DATA
COMMUNICATIONS
REPORTS

[

AUERBACH

terminal, the low order six bits contain data, bits 7 and 8 are transmitted

* When transmitting data from a K-910 Keytape terminal to a K-710 Keytape
as ones and bit 9, parity.

right of the first entry, all other symbols are common to both the K-710

and K-910 Keytape terminals.

** Symbols that are unique to the K-910 Keytape terminal are presented to the

8/68
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.35 Message Configuration:............ messages are transmitted in fixed-length records
as specified by program; record size can be
from one to 80 characters, or up to 120 char-
acters optionally; the text portion of each record
is preceded by an STX character and an Odd/
Even character and terminated by an ETX char-
acter and a longitudinal parity character.
.36 Operating Procedure

8/68

.37

.43

Before a message is transmitted, predetermined programs and time of transmission should
be established between the communicating terminals. Programs can not be loaded from tape
and, therefore, must be entered manually from the keyboard.

(1) Load program into memory.
(2) Mount tape reel.
(3) Set control switches on keyboard.
(4) Establish connection by dialing or manually signaling.
(5) Depress Data key on data set.
Entry of Time and Date: ........... no provision.

OUTPUT
Output to Magnetic Tape
K-700 Series Keytape magnetic tape drive —

Tape size:. .. ... e e 0. 5-inch magnetic tape recorded at 556 bits/inch;
200 or 800 bit/inch densities are optional; com-
patible with IBM 729 Series tape format.

Tapecode: ... ...oovvvveveesnas 6-bit BCD (even parity) or binary (odd parity); see
Table II.
Rated output speed:. . . « . oo oo v w 13, 344 char/sec (556 bits/inch), 4,800 char/sec
(200 bits/inch), or 19,200 char/sec (800 bits/
, inch).
Effective speed: . . . .. ... ........ limited by block length and transmission speed.
Format control: . . ... e e e extensive tape format control is provided by stored
program; see Paragraph .15 for description.
Comments: .. oo v vt v v vt v eeneen records are recorded in fixed length format; an

80-character record is standard; with options,
records can be 120 characters in length.

K-900 Series Keytape magnetic tape drive —

Tape size:. . .. ... .. ettt 0.5~inch magnetic tape recorded at 800 bits/inch;
compatible with IBM 2400 Series tape format.

Tapecode: .+ ..o vevvveenenn « ... 8-level EBCDIC code plus odd parity; see Table II.

Rated output speed:. . . . .......... 19,200 char/sec.

Effective speed: . . « v v v vt v i v v e limited by block length and transmission speed.

Formatcontrol: . . .............. extensive tape format control is provided by stored

, program; see Paragraph .15 for description.
Comments: .. ..... e e e e e e e e records are recorded in fixed length format; an

80-character record is standard; with options,
records can be 90, 100, 110, or 120 characters

in length.
.44 Output to Printer
Output medium: . ......... «++e¢... pin-fed fanfold forms up to 20 inches wide.
Character set: . . . ........ [ 64 characters including alphabetic, numeric, and
28 special symbols; see Table II.
Rated printing speed: ... ... ««..... 300 lines/minute. ;
Effective speed: . . . . .......... . - . limited by line spacing, number of characters per

line, and transmission speed.
(Contd.)
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.44 Output to Printer (Contd.)
Formatcontrol: . . ............... controlled by horizontal and vertical tab function
codes.
Comments: . . v v v v vttt ettt horizontal spacing is 120 or 132 (optional) char/

line; vertical spacing is 6 or 8 lines/inch; printer
can operate in either of two selectible modes:

List mode lists data as received; Format -Control
mode allows format operations to be performed;
data can be received from remote terminal or
transcribed from mangetic tape via the core buffer;
zero suppression is optional and requires the Left
Zero option.

.5 ERROR DETECTION AND CORRECTION
.51 Data Entry Errors ’

Type of checking: . .. ............. character parity and longitudinal parity are checked
when each record is read from magnetic tape.

Error indication: ... ............. audible alarm sounds; lamp is lighted.

Correction procedure:. . . .. e e tape is automatically back-spaced and record is re-

read; operator intervention is required when an
error is detected after the eighth consecutive re-
read operation.

.52 Data Transmission Errors

Type of checking:....... e e character parity and longitudinal parity.

Error indication: . ............... indicator lamp is lighted; reverse-channel signal is
interrupted for 200 milliseconds.

Correction procedure:. . . ... ....... automatic retransmission of record received in

error up to two consecutive times; the third con-
secutive error halts transmission, audible alarm
is sounded, lamp is lighted, and operator inter-
vention is required. '

.53 Data Recording Errors

Type of checking: . . . . ........ . ... eachrecord is re-read and checked bit for bit with
the buffer contents; character and longitudinal
parity are also checked.

Error indication: .. .............. tape halts, lamp is lighted, and audible alarm is
sounded.
Correction procedure:. .. .......... tape is automatically backspaced and data is re-

written up to eight times; operator intervention is
required when error occurs after eighth con-
secutive re-write operation.

.55 Line Malfunctions

Detection: . . .. ........ et e absence of signal on reverse channel for 30 seconds.
Action: . . . ... 000 v v n «+.ee.... operation halts, unit disconnects, and audible alarm
sounds.

.6 CONDITION INDICATORS

A back-lighted display panel, consisting of 18 to 20 panel lamps, numerically displays (1) the
active memory position, (2) the data stored in the active memory position, or (3) the contents

of the controlling program memory for that position as determined by the Memory Inquiry switch
located to the left of the display panel. Numeric digits are displayed directly as numeric digits.
Alpha or special characters are displayed as two numbers; a decoding chart just above the dis-
play defines the displayed alpha or special characters.

A comprehensivé array of indicator lamps provides error status, transmission status, and
verification status displays. An audible alarm is included in conjunction with the error status
iadicators.

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



6385:10
HONEYWELL

KEYTAPE

8/68

.7
.71

.72

.73

.74

DATA TRANSMISSION
Basic Characteristics

Rated transmission speed: . .

Transmission method:. .

Transmission code: .. ...

Transmission mode: . . . ... .
Order of bit transmission: .
Synchronization:. . . ......

« o .

e o e o e 0 s

D Y

Connection to Communications Lines

Communications Line or Service

Public telephone network operating

at the following speed:

1200 bits/sec: .. ... ..

Common-carrier leased voice=-band
line operating at the following speed:

1800 bits/sec: .. ... ..

Transmission Control
Call initiation: . .......

Multistation Operation: . . .

PHYSICAL SPECIFICATIONS

---------

........

1200 bits/sec over the public telephone network;
1800 bits/sec over a leased voice-band line.

serial by bit. .

6-level BCD plus control and parity bits (K-710);
8-level EBCDIC plus parity (K-910); both trans-
mission codes include even parity and start —
stop bits producing a total of 10 bits/char (K-710)
or 11 bits/char (K-910).

half-duplex.

low=-order data bit (bl) first.

asynchronous; a single start and stop bit append
each transmitted character.

Data Set*

Bell System Data-Phone Data Set 202C.

Bell System Data Set 202D or Western Union 1800
Baud Data Modem.

manual dialing or signaling.

operator must establish voice communication and
then switch to data mode.

under control of stored program; see Paragraph
.15 for description.

no provision.

KEYTAPE
Component Unit (1)
Width (inches) 50
' Depth (inches) 18
Height (inches) 43
Weight (pounds) 600
Power (KVA) 0.72
Voltage 120
Frequency (cps) 60
Phases 1
Temperature Range (°F) 50 to 90
Humidity Range (%) 20 to 80
Heat (BTU/hr) 2,300

(1) Dimensions do not include auxiliary devices.

Reading table holds keyboard and is 30 inches
wide, 19 inches deep and 27 inches high.

* In some cases, equivalent data sets can be used; check with your local common-carrier

communications consultant.

channel capability.

Bell System 202C2 and 202D2 Data Sets provide reverse-
Bell System 201A and 201B Data Sets and Western Union Data Sets
do not provide reverse-channel capability, except through the use of a full-duplex line.

(Contd.)
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.9 PRICE DATA

Monthly Purchase Monthly
Component or Feature Rental, (1) Price, Maintenance,
$ $

Keytape Model K-710 245 11,500 35.00
Keytape Model K-910 270 12,500 38.00
Options: (2)

120-character record length (3) 15 750 2.00
90-character record length (4) 5 250 0.75
100-character record length (4) 10 500 1.50
110-character record length (4) 15 750 2.00
120-character record length (4) 20 1,000 2.50
800 bpi recording (3) 5 250 0.75
200 bpi recording (3) NC NC NC
Right justification 5 250 0.75

NC — No Charge.

(1) Based on a one year lease.

(2) A one-time charge of $25 is applied for field installation of each option.
(3) K-700 Series option.

(4) K-900 Series option.

© 1968 AUERBACH Corporation and AUERBACH info. i-c. 8/68
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IBM 65/66 DATA TRANSCEIVERS

.1 GENERAL
L11 Identity: o ov v vt ... e IBM 65 Data Transceiver;
IBM 66 Data Transceiver.
.12 Manufacturer: .. ... e «eee.o.. International Business Machines Corporation
112 East Post Road
White Plains, New York.

.13 Basic Function: . . ................ card-to-card transmission of punched-card
data over telephone or telegraph communica-
tions facilities.

.14 Basic Components

Name: . .....citivineennconns Data Transceiver,

Model number: .......... c e 65.

Basic function: ... cee e oo bidirectional punched-card data transmission.

Name: ........... . e e Data Transceiver.

Model number: ....c.ccueeeeeess 66.

Basicfunction: .........00000. bidirectional punched-card data transmission,
with printing on card at receiver.

Name: .....cceveeeuveveessess. Telegraph Signal Unit,

Model number: ........o000 00 67.

Basic function: .................. provides transmission control when using
telegraph-grade lines.

Name: ......v.cceveveeeveeess. Telephone Signal Unit.

Model number: .........cc0000... 68,

Basic function: ................ . . provides transmission control when using
voice-grade lines.

.15 Description:

The IBM 65 or 66 Data Transceiver can transmit data from punched cards or receive trans-
mitted data and punch it into standard 80-column cards. The 66 can also print the data at
the top of the corresponding card columns. The 65 and 66 Data Transceivers are based on
the IBM 24 Keypunch and 26 Printing Keypunch, respectively, but cannot be used off-line to
prepare punched cards. The format of the transmitted data or punched data is controlled by

a program card which is mounted on a drum synchronized with the movement of the card
being read or punched. Format control is limited to fixed or X-skipping, variable end-of-
card, suppression of the blank-column check, and duplication of data punched into the pre-
vious card.

The 65/66 Data Transceiver can be connected to a variety of communications facilities, in-
cluding the public switched telephone network, common-carrier leased voice-grade lines,
the TWX network, Western Union Class D service, and common-carrier leased telegraph-
grade lines.

The rate of data transmission depends on the particular communications facility and can
range from 3 fully-punched cards per minute over 60-speed (45 bits per second) telegraph
lines to 11-fully punched cards per minute over voice-grade lines.

Checking facilities include character validity checks on the data read from the cards and the
data received by the terminal. The transmission code is a 4-of-8 constant-ratio code, which

©1965 AUERBACH Corporation and AUERBACH Info, Inc. 10/65



6440:02
IBM 65/66

.15 Description (Contd.)

is different from the code used by IBM devices such as the 1013, 7702, 7710, or 7711. Nor-
mally, when an error is detected, the device halts and manual intervention is necessary for a
restart. If the optional Successive-Card Checking feature is installed, a device halt does not
occur until three successive card records have been received in error. Cards punched from
data received in error are offset in the stacker of the receiver; the corresponding cards at
the transmitter are also offset. Card records passing all checks are marked by a special
punch in the row 12 position of column 81.

Another optional feature permits up to four independent pairs of Data Transceivers to be oper-
ated over a single voice-band line.

The IBM 65/66 Data Transceivers are no longer in production and are available on a rental

basis only.
.16 First Delivery: .......... e ?
.17 Availability: .. .. 00 s o e e these units are no longer in production;

availability depends on returns.

.2 CONFIGURATION

An IBM 65 or 66 Data Transceiver Terminal consists of either a 65 or a 66 Data Transceiver
and either a 67 Telegraph Signal Unit or a 68 Telephone Signal Unit. The connection to various
communications facilities is described in Paragraph .72.

.3 INPUT

.31 Prepared Input

Input medium: . .. ................ standard IBM 80-column cards
(upper corner cuts only).

Inputcode: ............. e . standard Hollerith.

Quantity of data: ................. 1 to 80 char/card; multiple cards can be
transmitted automatically.

Character set:. .. ... .o v v v v e v full alphanumeric plus specials.

Rated input speed: ................ 16 columns/sec (65); 14 columns/sec (66).

Effective speed: . . . ..... e e 3 to 11 fully-punched cards/min, depending

on communications facility. - The 66 is
limited to 10 fully-punched cards/min. The
effective speed also depends on the number of
columns of data transmitted or punched.

.32 ManualInput: .......c00veuvu. . . o provision,
.33 FixedInput: ............ e e e no direct provision; however, under control

of the program card at the receiving terminal,
specified data can be duplicated from previous

card.
.34 Transaction Code Input:. . ........... no provision.
.35 Message Configuration: ............ 1 to 80 characters per card, under control of

the program card. Control signals and idle
characters are supplied automatically or
manually by operator.

(Contd.)
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.36 Operating Procedure

.37
.4

.42

.51

.52

(1)
2
®

Establish connection by telephone, teleprinter message, or by schedule.
Sequentially set receive and transmit signal-level switches.

Insert program card on program drum at each location.

(4) Place cards in feed hopper.

(5) Receiver operator feeds 3 blank cards into position.

(6) Receiver operator presses Start key.

(7) Transmitter operator feeds 3 cards into position.

(8)  Start light goes on at receiver and transmitter.

(9) Transmitter operator presses Start key to begin transmission.

(10) After last card has been transmitted, lamps and buzzers signal operators to
press appropriate keys and buttons to end transmission.

Entry of Timeand Date: . .......... no provision.

OUTPUT

Output to Punched Cards

Card type and size: ... ..c0v v v v standard IBM 80-column (upper
corner cuts only).
Cardcode: . ...oovveennnn «+.... standard Hollerith.
Rated punching speed: .......... .. 16 columns/sec (65); 14 columns/sec (66).
Effective speed: . . . ... .. .. e+e.... 3toll fully-punched cards/min, depending

on communications facility. The 66 is
limited to 10 fully-punched cards/min.

Format control:. . ..... e e .. program card.
Comments: . ........o00... e Model 66 can interpret and print each

character over the corresponding card column.

ERROR DETECTION AND CORRECTION

Data Entry Errors

" Type of Checking: ............... character validity and various checks on
functional operations such as skipping or
: feeding.

Error indication: . . ... «eeseeses.. machine halt at end of card, light, and buzzer.
If all checks are passed, a punch is placed in
the 12 row of column 81,

Correction Procedure: .+........... press Release key, refeed last three cards,
press Start key.

Data Transmission Errors

Type of checking: ........... «««. cCharacter validity.
Error indication: . . . ............. same as .51, above,
Correction procedure: ........... . same as .51, above.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc. 10/65
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.52 Data Transmission Errors (Contd.)

COMMENES: . ¢« ¢ oo v v v oo oensansnens with the Successive-Card Checking feature, a
‘ machine halt occurs only after three successive
cards have been received in error; cards punched
from erroneously-received data are offset at
both the transmitting and receiving terminal.

.53 Data Recording Errors

Type of checking: ................ failureto pimch, to skip or feed properly, or to
punch the proper number of characters; timing
checks such as receiving data while skipping.

Error indication: . ....... e e e see .51, above.
Correction procedure: ............. see.51, above.
.55 Line Malfunctions: . .......... .+« .. no checking provisions.

.6 CONDITION INDICATORS

Input device available: ....... «es... DONe.
Input device busy: .............. .. lamp.
Remote receiver ready: ............ lamp.
Remote receiver busy: .......... ... none.
POWEY ON: . ¢ v vttt v o v vt v ansnssns lamp.
Improper dataentry: .............. lamp, buzzer, machine halt.
Transmissionerror: .............. lamp, buzzer, machine halt.
Recording error: . ................ lamp, buzzer, machine halt.

.7 DATA TRANSMISSION

.71 Basic Characteristics

Rated transmission speed:. . ......... depends on communications facility; separate
removable speed selector modules are avail -
able for each speed capability.

Transmission method: ............. serial by bit.

Transmissioncode: . ... ... 0vv e 4-0of-8 Transceiver code; see the code table

’ in the report on the IBM 7740 Communication
Control System, Paragraph 8440. 24.

Transmission mode:. . . .. e . . half-duplex.
Order of bit transmission:. .......... ? ’
Synchronization: ................. start and stop bits are transmitted with each
' character.
.72 Connection to Communications Lines
Communications Line Data Set*
Common-carrier leased
telegraph-grade lines
(up to 73 bits/sec):. ... ... ... .+ .. mnone required.

Common-carrier leased
narrow-band Data Channels
(up to 75 bits/sec):. .. .. eeeseess.. Bell System Data Set 103F or Western Union
: 75 Baud Data Modem.

* In some cases, equivalent data sets can be used; see your local common-carrier
communications consultant.

(Contd.)
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Communications Line Data Set*
Bell System Schedule 3A
Data Channel (up to 150 bits/sec): . . . . Bell System Data Set 103F
Western Union Class D
Data Channel (up to 180 bits/sec):. . . . Western Union 180 Baud Data Modem
Common-carrier leased
voiceband line: .. . ... .. ... ... Bell System Data Set 103F or Western Union
180 Baud Data Modem
Public switched telephone
NEtWOTK: . v v v v v vt ot it it Bell System Data-Phone Data Set 103A
.73 Transmission Control
Call initiation:. .. ............... manual dialing or signaling.
Call reception:. .. ... e e operator must establish connection.
Remote functional operations:. . ... .. . none.
.74 Multistation Operation: . . ....... . no provision.
.8 PHYSICAL SPECIFICATIONS
Model 65 Model 66
Component Data Data ls\licgﬁgi %11{:;:
Transceiver Transceiver
Width (inches) 31 31 19
Depth (inches) 29 29 27
Height (inches) 39 39 30
Weight (pounds) 290 275 180
Power (kw) 0.85 0.85 *k
Voltage 115 or 115 or *k
208/230 208/230
Frequency (Hz) 60 60 -
Phases 1 1 —
Temperature Range (°F) 50-90 50-90 -
Humidity Range (%) 30-65 30-65 -
Heat (BTU/hr) 2,059 1,958 -
.9 PRICE DATA
Monthly Purchase
Component or Feature Rental Price,
$ $
65 Card Unit 87 No longer in
66 Printing Card Unit 107 production;
67 Telegraph Signal Unit 82 not possible
68 Telephone Signal Unit 82 to purchase
Digital Data Set Feature 20
Successive-Card Checking
Feature 18

* In some cases, equivalent data sets can be used; see Sections 4620 and 4640
for a current list of modems available from independent manufacturers of

telephone equipment.

** Included in 65/66 Transceivers

© 1970 AUERBACH Info, Inc.
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IBM 1013 CARD TRANSMISSION TERMINAL

.1 GENERAL
.11 Identity: ........ c e e e 1013 Card Transmission Terminal.

.12 Manufacturer: . ........¢cc0 0. International Business Machines Corporation
Data Processing Division
112 East Post Road
White Plains, New York.

.13 Basic Function: .................. transmits data from punched cards; receives
: and punches data into punched cards.

.15 Description

The IBM 1013 Card Transmission Terminal is a punched card terminal capable of sending

or receiving data at speeds up to 300 characters per second. It transmits data from punched
cards, using a fixed or variable program, and punches cards from received data in a fixed
or variable format (editing only; no data rearrangements). The IBM 1013 operates over the
public switched telephone network or common-carrier leased voice-grade lines, using the
appropriate common-carrier data set, or over any equivalent channel with input-output
connections conforming to the Electronic Industries Association Standard RS 232.

The 1013 is one of the IBM STR (Synchronous Transmit-Receive) terminal units and can

communicate with other members of the STR group when set to compatible data rates.
The terminals with which a 1013 can communicate include:

® Another 1013.

e AnIBM 7701 or 7702 Magnetic Tape Transmission Terminal.
e An IBM 7740 Communication Control System.

e An IBM 1973 Data Transmission Terminal.

e An IBM 1978 Print Read Punch Terminal.

e An IBM 7750 Programmed Transmission Control.

e An IBM 7711 Data Communication Unit.

e An IBM System/360 Data Processing System via a 2701 Data
Adapter Unit.

e An IBM 1401, 1440, or 1460 Data Processing System via
a 1009 or 7710 Data Transmission Unit.

The 1013 transmits and receives data in a half-duplex mode. If full-duplex facilities are
used, data transmission is still half-duplex, but synchronization can be maintained in both
directions at the same time. This reduces the turnaround time when exchanging control
signals.

The 1013 can operate in any of five modes, selected by the operator.

The Program Entry mode allows the operator to enter the data from four program cards
into reserved areas of buffer storage. The program cards contain instructions for
controlling the format of the Variable-Program Transmit or Receive mode. Fixed data,
if any, is also included in the program cards.

In the Fixed Transmit mode, 80 characters of data are transmitted from each card.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc. 10/65



6444:02
IBM 1013

.15 Description (Contd.)

In the Fixed Receive mode, the received data is expected to be in 80-character records and
each record is punched into one card.

The Variable-Program Transmit mode allows a data block of up to 329 characters to be
transmitted as one record. The record can consist of from one to seven subrecords, each
in the same format. A subrecord consists of up to 80 characters read from a card and up
to 47 characters of fixed data previously loaded into the 1013 with the program cards. Some
of the control functions provided by the control instructions include fixed or X-skipping,
suspension of the blank-column check, variable end-of-card location, deletion of data read
from the cards, insertion of fixed data into the transmitted data, and various combinations
of these functions.

In the Variable-Program Receive mode, the format of the card punched is controlled by the
receiving terminal in the same manner as in the Variable-Program Transmit mode. Up to
seven cards can be punched from one received record, depending on the format of the
transmitted data. In general, one card is punched for each transmitted card record.
Additional fixed data can be inserted into the punched card from the data read from the
program cards at the receiving terminal.

The transmission code is the 4-of-8 constant ratio code used by other IBM data communicat-
ions equipment (but not the IBM 65/66 Data Transceivers). Checking facilities include
validity checks on the character codes read from the card and received as data. Detected
errors result in up to two retransmissions of the entire record. If an error still per81sts,
manual intervention is required.

.16 First Delivery: . ............ .. ... first quarter, 1963.
.17  Availability: . ... ..o oo o o ?

.2 CONFIGURATION

The 1013 consists of a 1, 000~-column-per-second card reader, a 160-column-per-second
card punch, buffer storage, electronic control circuits, and an operator's console.”
Connections to various communication facilities are described in Paragraph .72.

.3 INPUT

.31 Prepared Input

Input medium: . .......... «+«e.... standard IBM 80-column punched cards.
Inputcode: .. .....0cvvuns «««+... standard Hollerith card code; see Table 1.
Quantity of data — :

Fixed operation: ....... e e 80 characters read from a card.

Variable operation: ............. . 1 to 80 characters read from a card.
Character set:. .. .. e e ceeeaeeesess 56 characters, consisting of alphanumerics and

specials; see Table 1.

Rated input speed: ......... eeees... 1,000 columns/sec.
Effective speed:. ... .. teceeeseses. approximately 40 to over 400 cards per minute,

depending on grade of transmission line used,
nunmber of characters per card, transmission
mode (full-duplex or half-duplex) and the
receiving terminal.

.33 Fixed Input —

Fixed operation: ........ccs...... NOprovision.
Variable operation:. . . . ... .00 . 1 1to 47 characters per card transmission; fixed
. data is stored in the buffer area prior to ini-
tiating transmission.
(Contd.)
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TABLE I: IBM 1013 DATA CODES

Printed Card Intermediate 40f 8
Symbol Code Code Code
- - 2480
0 0 (o] 28RN
1 1 R 10XN
2 2 R 20XN
3 3 12 12RN
4 4 4R 40XN
5 5 14 14RN
é 6 24 24RN
7 7 124 124R
8 8 8R 8OXN
9 9 18 18RN
A 12-1 RN 1ROX
B 12-2 RN 2ROX
C 12-3 12N 120X
D S 12-4 ARN 4ROX
E 12-5 14N 140X
F 12-6 24N 240X
G 12-7 124N 124N
H 12-8 8RN 8ROX
| 12-9 18N 180X
J 11-1 IRX IRXN
K 1-2 RX 2RXN
L 11-3 12X 12XN
M 11-4 4RX ARXN
N 11-5 14X 14XN
[¢] 11-6 24X 24XN
[ 4 1-7 124X 124X
Q 11-8 BRX BRXN
R 11-9 18X 18XN
S 0-2 2RO 2RON
T 0-3 120 120N
V] 0-4 4RO 4RON
\ 0-5 Z]e] 140N
w 0-6 240 240N
X 0-7 1240 1240
Y 0-8 8RO 8RON
z 0-9 180 18ON
/ 0-1 RO IRON
4 3-8 128 126R
. 12-3-8 128N 128N |
$ 11-3-8 128X 128X
, 0-3-8 1280 1280
@ 4-8 48R 48RN
" 12-4-8 4BRN 480X
* 11-4-8 4ABRX 48XNM
% 0-4-8 48RO 480N
& 12 N 248N
- n X 248X
Note 1(?)& 12-0 ON X
Note 1(1) - 11-0 ox 28XN
Note 2 + 0~2-8 28RO 280N
Note 2 * 12-7-8 1248RN 148N
Note 2 A 11-7-8 1248RX 148X
Note 2 ++ 0-7-8 1248RO 1480
Note 2 ¥ 0-5-8 1480 28RX
+ Substitute
Character 5-8 148 1248

Note 1 Pius zero and minus zero print as ? and { on

the 1407.

Note 2 Record Mark+, Group Mark#, Delta A,
Segment Mark-++, Word Separator v can be

printed on any 1403 or 1404 with the expanded
character set. They are standard on the 1407.

t The substitute character, which is used in the
1BM 7701 Magnetic Tape Transmission Terminal,

con be received and punched but not trans-
mitted by the IBM 1013. Punching the sub-
code bination stops the
1013, and signals the operator.

stitute

b 4,

6444:03
IBM 1013

Reprinted from IBM 1013 Card Transmission Terminal, p. 7, Form A21-1068, published by IBM.
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.34 Transaction Code Input: ,........... noprovision,

.35 Message Configuration

Fixed operation: .......+..0o....... eachtransmission consists of 80 data characters
and control codes which are automatically in-
serted.

Variable operation: .........¢..... upto329 characters per transmission, consist-
ing of from 1 to 7 card records (each in the
same format), fixed data for each card record,
and control codes.

. .36 Operating Procedure

(1) Dial receiving station or otherwise establish connection; check that data set is ready
for transmission; check that 1013's are synchronized and Ready light is on; check other
lights.

(2) Select fixed or variable program (one 80-column card per record, or operation under
1013 program control).

(3) Load data cards and press Start key.

A special key, TEL, can be used to signal the remote operator. This is usually used to indi-
cate tothe remote operator that voice communication is desired.

.37 Entry of Time andDate: . ......... . . ho provision.

.4 OUTPUT

.42 Output to Punched Cards

- Card type and size: ............... standard IBM 80-column punched cards.

Cardcode: .......cceveevees.... standard Hollerith card code.

Rated punching speed:. « .« ¢c.veee..... 160 columns/sec.

Effective speed:. . .. .............. depends on transmission speed and location of
the last column punched. For transmission
speeds of 150 char/sec and higher, the range
is approximately 90 to 170 cards/min if the
last column punched is 80 or 30, respectively.
At the 75 char/sec speed, the punching rate is
limited by the transmission speed.

Format control — ‘

Fixed operation: ................ nODE,

Variable operation: .............. stored program permits format control (see

Description).

.5 ERROR DETECTION AND CORRECTION

.51 Data Entry Errors

Type of Checking:. . .. .c.vevvee.... invalid card code combinations, column count

check, and blank column detection (optlonal)
Error indication: . .. .............. machine halt, audible alarm, and light.
Correction procedure: ............. manual intervention.

.52 Data Transmission Errors

Type of checking:................. character validity and longitudinal parity check.
Error indication: . . ....... +ese.... machine halt, audible alarm, and light after
three unsuccessful attempts to transmit full

record. (Contd. )
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Correction procedure: . ..

Data Recording Exrors

Type of checking:.......

Error indication: . . ... ..
Correction procedure: ...

Comments: . ...coeeea.

Line Malfunctions: . .....

CONDITION INDICATORS

Input device available:. . . .
Input device busy: ......
Remote receiver ready: . .
Remote receiver busy: .
Poweron:...,......
Improper data entry: ..
Transmission error: ..
Recording error: ... ..

DATA TRANSMISSION

Basic Characteristics

Rated transmission speed:
Transmission method: ...
Transmission mode:. . ..
Order of bit transmission: .
Synchronization: .......

Connection to Communications Lines

Communications Line

Common-carrier leased voice-band
lines at the following speeds:
Up to 1,200 bits/sec (75 or 150
char/sec):e « o oo e v

2,000 bits/sec (250 char/sec): . . .

2,400 bits/sec (300 char/sec): ......

Public switched telephone network at

the following speeds:

Up to 1,200 bits/sec (75 or 150

char/sec):e v oo o v ..

2,000 bits/sec (250 char/sec):. .. ...

6444:05

IBM 1013

automatic retransmission of record; manual
refeeding of error card after three unsuccess-
ful attempts to transmit record.

error in card punching and blank column detec-
tion (optional).

audible alarm, light, and machine halt,

manually eject defective card and resume opera-
tion (card will be repunched).

check punch can be put in column 81 of card to
indicate correctly-punched card.

no specific provision for checking.

lamp.
lamp.
lamp.
lamp.
lamp.
lamp,
lamp,
lamp,

audible alarm.
audible alarm.
audible alarm.

75, 150, 250, or 300 char/sec.

serial by bit.

4-0of-8 constant ratio code; see Table I.

half-duplex.

1, 2, 4, 8, R, O, X, N; see Table L

synchronous; i.e., synchronization is main-
tained by the data signals.

Data Set*

Bell System Data Set 202C or 202D, or Western
Union 1200 Baud Data Modem.

Bell System Data Set 201A.

Bell System Data Set 201B or Western Union
2400 Baud Data Modem.

Bell System Data-Phone Data Set 202C.
Bell System Data-Phone Data Set 201A.

Note: Any equivalent transmission medium that meets the standards of Electronic
Industries Association's Recommended Standard 232 is usable by the IBM 1013
Card Transmission Terminal,

* In some cases, equivalent data sets can be used; see your local common-carrier

communications consultant.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc.
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.73

.74

.9

5/70

Transmission Control

Call initiation:. . .o
Call reception:. . ......

s e

Functional operations:. . . .

Multistation Operation: .

® e s e e 08 s e

D I I )

manual dialing or signaling.
operator must establish voice communication

and then switch to data mode.

L A N

* ® 0 e e e e e o0

PHYSICAL SPECIFICATIONS

no provision.

none, except request retransmission.

1013 Card
Component Transmission Terminal

Width (inches) 47

Depth (inches) 29

Height (inches) 52

Weight (pounds) 800

Power (kw) 1.15

Voltage 115

Frequency (Hz) 60

Phases 1

Temperature Range (°F) -

Humidity Range (%) -

Heat (BTU/hr) 3,415
PRICE DATA

Monthly Purchase Monthly
Component or Feature Rental Price Maintenance
$ $ $

1013 Card Transmission Terminal 775 42,050 82.50

AUERBACH Data Communications Reports
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IBM 1978 PRINT READ PUNCH TERMINAL

.1 GENERAL

11 Identity: o v v vt i i e 1978 Print Read Punch Terminal;
Models 1, 2, and 3.
.12 Manufacturer: .. .....ccecveeeecee International Business Machines Corporation

Data Processing Division
112 East Post Road
White Plains, New York.

.13 Basic Function: . ......o0eceeveeee transmit data from punched cards; receive and
print data or punch data into cards; operates
over a voice-band line.

.14 Basic Components

Name: ..o evvvveneoeocenocnasnas 1978 Printer

Function: ... .. .00t veeeeees includes line printer, buffers, and control
circuitry. Printer is included in all models
of the 1978.

Name: ...... [N .o 1978 Card Read Punch

Function: . ......... ..o provides punched card input and output. Card

reading is provided in Models 1 and 2; card
punching is provided in Model 2 only.

.15 Description

The IBM 1978 Print Read Punch Terminal is available in three models which provide various
combinations of input/output components. The capabilities of the three models are as follows:

e 1978 Model 1 — provides punched card input and printed output.

® 1978 Model 2 — similar to Model 1, and provides punched card output
in addition.

® 1978 Model 3 — provides printed output only; no input capabilities.

The 1978 Terminal operates at 75, 150, or 250 characters per second over the public tele-
phone network or a common-carrier leased voice-band line; in addition, it can operate at
300 characters per second over a leased line.

The 1978 is one of the IBM STR (Synchronous Transmit-Receive) terminal units and can com-
municate with other members of the STR group if compatible data rates and message configur-
ations are employed. Refer to Paragraph 6444. 15 of the report on the IBM 1013 Card Trans-—
mission Terminal for a list of other terminals in the STR group.

The 1978 transmits and receives in a half-duplex mode. If full-duplex facilities are used,
data transmissions are still half-duplex but synchronization can be maintained in both directions
at the same time, which reduces turnaround time when exchanging control signals.

The 1978 Terminal is quite similar to the IBM 1013 Card Transmission Terminal; it uses a
similar Card Read Punch unit and much of the same control circuitry. The primary difference
between the 1978 and the 1013, aside from the printing capability of the 1978, is that the 1978
lacks the complex and flexible, variable programming mode provided in the 1013 (see Para-
graph 6444. 15).

The Card Read Punch unit is a modified version of the IBM 1442 Card Read Punch. The
Printer is a modified version of the IBM 1443 Printer, which uses a horizontally oscillating
type-bar. Both the 1442 and 1443 have been used extensively as peripheral devices in IBM
computer systems.,

The peak card reading speed is 190 cards per minute; the peak card punching speed varies
from 91 cards per minute for fully punched cards to 190 cards per minute for cards with 25
or fewer columns punched.
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Description (Contd. )

The peak printing speed is 190 lines per minute if the standard 52-character type-bar is
used. The Selective Character Set option permits the use of other type-bars having char-
acter sets of 13, 39, or 63 characters. The peak printing speed with the non-standard type-
bar varies between 475 and 160 lines per minute. '

The actual rate at which data can be transmitted depends on the transmitting and receiving
components, the turnaround time, and the number of characters per record. See Tables V
and VI for additional information about effective transmission rates.

Data is transmitted between a 1978 Terminal and a remote terminal in an alternating sequence
of data blocks (transmittal records) and control signals. A transmittal record contains from
one to seven subtransmittal records. Each subtransmittal record corresponds to one card

or one line of print. The transmittal record can contain up to 329 data characters including
certain control characters (see Paragraph . 35).

The 1978 operates in one of seven modes:

® Send Normal Mode -- 80 characters are read from each card (one per column)
and transmitted. The input cards are punched in standard IBM Card Code.

® Send Binary Mode — 160 characters are read from each card (two per column)
and transmitted. The input cards are punched in column binary.

o Send First Character Mode — the code punched in the first card column determines
whether the card is read in the normal or binary mode. A 7-9 punch in column 1
indicates column binary reading; all other card punch combinations indicate normal
reading. The first card column is transmitted as one or two data characters.

® Receive Punch Normal Mode — received data is expected to be in the form of
records containing up to 80 data characters; each record is punched into one card.

® Receive Print Mode — received data is expected to be in the form of records con-
taining up to 80 data characters; each record is printed on one line, with single
line spacing. No form skips can be initiated.

® Receive First Character Control Mode — received data records are punched or
printed according to the initial character of each record. Cards can be punched
in IBM Card Code or in column binary. Single, double, or triple line spacing can
be performed after printing each line, or a skip to the top of the next page can be
made. With the Skipping Device option, a forms skip can be initiated by the initial
data character; actual skipping is controlled by the tape loop carriage control mech-
anism. Up to 120 or 144 (with optional feature) characters can be printed per line.

® Off-Line Mode — data can be transcribed from punched cards to printed output.
One line is printed for each card, with single line spacing. Input cards are
expected to be in the standard IBM card code. The rate of transcription varies
from 130 cards per minute when using the 63-character type bar to 190 cards
per minute with the 13-character type bar.

The transmission code is the IBM 4-0f-8 code used by the other terminals in the IBM STR
group. Extensive checking provisions are included in the 1978. Character validity checking
is performed on data read from a card (in the normal mode) and on data received from a
remote terminal. A longitudinal redundancy check (LRC) is performed on each subtrans-
mittal record received and on the entire transmittal record. When transmitting, LRC char-
acters are automatically generated for transmission. Detection of an error in received data
causes the 1978 terminal to automatically request a retransmission. If errors persist after
a total of three transmissions, the terminal halts and manual intervention is required.

Optional Features
A number of optional features are available for a 1978 Terminal, including:

e Selective Character Set — allows the operator to replace the printer type-bar
with one containing a different character set. Type-bars having a character set
containing 13, 39, 52 (standard), or 63 characters are available.

(Contd.)

AUERBACH Data Communications Reports



AUERBACH
A 6445:03
f/A\ COMMUNICATIONS

AueRBAcH REPORTS IBM 1978

® 24 Additional Print Positions — extends the print line from the standard 120
character positions to 144 positions.

e Skipping Device — provides additional carriage control via the 12-channel tape
loop carriage control mechanism. The tape loop moves in synchronization with
the form being printed and has 12 channels or columns which are prepunched to
indicate different vertical points on the form. Channel 1 is reserved to indicate
the top of the page and channel 12 the bottom. Without the Skipping Device option
forms skipping is limited to a skip to the top of the next page initiated in the Re-
ceive First Character Control Mode or automatically when a punch in channel 12
is detected. With this option, skipping to any one of 9 positions indicated by
punches in the corresponding tape column or channel can be initiated by the first
data character in the Receive First Character Control Mode.

® Trinter Speed Increase — increases the maximum rate of printing with the standard
52 character set from 190 lines per minute to 240 lines per minute.

¢ Transmit Variable-Length Records — enables from 1 to 148 data characters to be
read and transmitted from one or two cards; end-of-record is indicated by a special
character (Group Mark) punched in the card; this Group Mark replaces the one
normally generated by the control circuitry.

e Automatic Turnaround — enables the 1978 Terminal to automatically switch from
the selected transmit mode to Receive First Character Mode when a blank card is
detected in the reader. When the following transmission and EOT signal is received,
the 1978 switches back to the selected transmit mode.

® Automatic Answer and Disconnect — allows a 1978 Terminal to answer an incoming
call automatically, without need for operator attention, and to receive or transmit -
data automatically.

® Speed Selection Switch — permits operator to select transmission speed,
.16 FirstDelivery: ..........vv.v...  July 1965.
.17 Availability: ................... not specified by IBM,
.2 CONFIGURATION -

The IBM 1978 Print Read Punch Terminal is available in three models having different com-
binations of input/output capabilities as follows:

® 1978 Model 1 — provides punched card input and printed output.

® 1978 Model 2 — provides punched card output in addition to punched card input
~and printed output.

® 1978 Model 3 — provides printed output only.
The physical configurations of the various models are described in Paragraph . 8.

The standard communications facilities that can be accommodated and the associated data
" sets are listed in Paragraph .72,

The optional features available for each model of the 1978 Terminal are listed and described
in Paragraph . 15.

.3 INPUT
.31 Prepared Input
Card Read Punch (1978 Models 1 and 2) —

Input medium: + . v v v v v oo e v oo an standard IBM 80-column punched cards.

Input code: ...... C et e e e standard Hollerith card code (see Table I),
or column binary.
Quantity of data: . ... .00 80 characters per card (normal mode) or 160

characters per card (column binary mode).
Character set: e v v o e ¢ e et 0o evoas see Table I.
Rated input speed: .. .. oo v vveeno 190 cards/minute.
Effective speed: e . « v v e vt 00 v s 0 e ue see Tables V and VI.

© 1966 AUERBACH Corporation and AUERBACH Info, Inc. 8/66



6445:04

IBM 1978
TABLE I: IBM 1978 TERMINAL DATA CODES
DEFINED CHARACTER PRINTS PRINT BAR (SEE NOTE 1) | STANDARD BCD CODE BITS 4 OF 8 CODE BIT
AS 13] 39| 52A | 52H| 63 CARD CODE | C|B|A|8|4[2]1 | 1]|2{4|8B|R|O|X|N

BLANK (SEE NOTE 2) XXX X X C RIO| XN
PERIOD . XIX X X X 12-3-8 A 211 ]1]2 8 N
LOZENGE X X ) X 12-4-8 Ci{B|A 4 4 ol X
LEFT BRACKET C X 12-5- A 4 1 214 R X
LESS THAN < X 12-6-8 B[ A[8]4[2 2[4 RO
GROUP MARK ¥ X 12-7-8 C[BIA[B[4]2]T |1 418 N
AMPERSAND 8 X + X 2 CIB[A 21418 N
DOLLAR $IGN X1X X X 11-3-8 clB 8 2{1]11]2 8 X
ASTERISK X X X X 11-4-8 B 814 418 X
RIGHT BRACKET ] X 11-5-8 Cci8 84 1 4[8[R X
SEMICOLON ; X 11-6-8 C|B 8142 4|8|R|O
DELTA o X 11-7-8 B 8l4]2[1 11 48 X
HYPHEN (MINUS SIGN) - X X X X 11 B 2/4]8 X
DIAGONAL X X X 0-1 C A 111 RO N
COMMA , X 1X X X 0-3-8 C Al8 2{111]2 8 [e)
PERCENT MARK % X ( X 0-4-8 Al8l4 418 [¢) N
WORD SEPARATOR v X 0-5-8 C AlB|4 1 2 8|R| X
LEFT OBLIQUE \ X 0-6-8 C Al8[42 2 8|R|O
SEGMENT MARK H X 0-7-8 AlBl412]1 |1 18 o
SUBSTITUTE BLANK (SEE NOTE 2) [ X X X 2-8 A 2148 o
NUMBER (POUND SIGN) ¥ X = X 3-8 8 2]1 11}2 8|R
AT SIGN @ X ! X 4-8 C 814 48|R N
COLON (SEE NOTE 3) : X X X 5-8 84 1 [1]2]4]8
GREATER THAN > X 6-8 842 2]48R
RADICAL ' X 7-8 C 81412]1 {1 48R
QUESTION MARK (PLUS ZERO) ? X X X 12-0 C|[B|A|8 2 2 8 ol X

A A X X X X 12-1 BlA 1] RIO| X

B B X [ X X X 12-2 B|A 2 2 RIO| X

C C X1 X X X 12-3 ClB|A 2|1 1112 oflX

D D X X X X 12-4 BlA 4 4 RIO| X

E E X | X X X 12-5 CIBlA 4 111 4 olX

F F XX X X 12-6 ClBlA 412 2|4 ol X

G G X | X X X 12-7 BlA 4121 J1]2]4 N

H H X 11X X X 12-8 BIA|8 RIO| X

1 1 XX X X 12-9 ClBlA|8 111 ol X
EXCLAMATION POINT (MINUS ZERO] ! X X X 11-0 B 8 2 2 XN

J J XX X X 11-1 CiB 111 R X|N

K K XX X X 11-2 (4] 2 2 R XN

L L X X X X 11-3 [ 2(1 172 XN

M M X | X X X 11-4 (4] 4 4 R XN

N N X 1 X X X 11-5 ‘ B 4 Tl 4 XN

Q [e] X 1X X X 11-6 B8 412 24 XN

P P X |X X X 11-7 CiB 41211 J1]21]4 X

Q Q X | X X X 11-8 C(8 8 8{R XN

R R X | X X X 11-9 B 8 111 8 X|N
RECORD MARK * X X X 0-2-8 Al8 2 2 8 o N

S S X 11X X X 0-2 C A 2 2 R]O N

T T X X X X 0-3 A 211 (112 [e) N

9] u X X X X 0-4 C A 4 |4 R1O N

v v X X X X 0-5 A 4 R 4 [¢) N

w W X {X X X 0-6 A 412 2 |4 o N

X X X {X X X 0-7 C A 4121 [1(2]4 [e]

Y Y X X X X 0-8 C Al8 8RO N

z Z X X X X 0-9 Al8 111 8 [¢] N
ZERO __ (0) 0 X X X X X 0 [ 8 2 2 8 |R N

1 ] X (X iX X X 1 Tyl O | X|N

2 2 X [X X X X 2 2 2 O | X|N

3 3 X (X 1X X 1X 3 C 211 |1(2 R N

4 4 X IX |X X X 4 4 4 O | XN

S 5 X X 1X X X 5 C 4 A 4 R N

6 6 X X X X X 6 C 412 2 (4 R N

7 7 X [ X [X X X 7 41211 [1]2 14 R

8 8 X IX 1X X X 8 8 8 O XN

9 9 X | X |X X X 9 C 8 111 8 [R N

NOTES: 1. X in a print bar column indicates that the character is printed by that bar. Any other notation shows the character
as it is printed by the 52 - character bar, Arrangement H.

2. The 4 of 8 codes shown are for Binary Mode. In BCD Mode the substitute blank character is deleted from the
character set, and the blank has the 4 of 8 Bit Configuration 2 -4 -8 - O.

3. The colon is used as the substitute character by the IBM 7702 Magnetic Tape Transmission Teminal.

Reprinted from IBM 1978 Print Read Punch Terminal, Form A21-9029, published by IBM.

(Contd.)
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.32 Manual Input: .. ..¢0ovieeneneens no provision.
.33 FixedInput: .........00000000n no provision,
.34 Transaction Code Input: .......0.. no provision.

.33 Message Configuration

Data is transmitted or received by an IBM 1978 Terminal in a series of data blocks called
transmittal records and appropriate control code sequences. Refer to Tables II and III for
the structure and definition of each control sequence. Each transmittal record consists of
a Start-of-Record sequence followed by one to seven subtransmittal records, and ended by
an End-of-Transmittal-Record sequence. Each subtransmittal record consists of data
characters followed by a Group Mark or Record Mark code and a Longitudinal Redundancy
Check character (LRCj.

Depending on the mode of operation (see Paragraph . 15), the number of data characters in
each subtransmittal record can be up to 161 characters, including the initial control code
when used, The number of data characters can vary in subtransmittal records within the
same transmittal record, again depending on the mode of operation. The maximum number
of data characters per subtransmittal record for each input or output component is shown in
Table IV,

The maximum number of data characters per transmittal recurd, including first character
control codes and Record or Group Marks, but excluding LRC characters, is 329, When
transmitting, each subtransmittal record corresponds to one card read from the Card Read
Punch unit, When receiving, each subtransmittal record corresponds to one card punched
or one line printed.

All control codes mentioned in this entry are generated automatically by the 1978 Terminal.
.36 Operating Procedure

(1) Operator establishes connection by dialing or signaling, coordinates the transmission
with the remote operator, checks that the data set is ready for transmission, and
switches to data mode. i

(2) Operator verifies that synchronization between terminals has been established and that
all components are in a ready condition by observing the control panel lights.

(3) Operator selects proper operation mode and loads data cards if transmitting or readies
the Card Read Punch or Printer if receiving. The transivitting terminal operator then
presses the Start key. .

The exchanges of data messages and control signals are under the coutirol of the terminals.
TFurther intervention by the operator is required only when ervors are repeatedly detected
in retransmission of the same data block (transmittal record). when reading, punching,

or printing component malfunctions or errors are detected, and when the call is terminated.

'The Automatic Answer and Disconnect option permits transmission or reception of mes-
sages by an unattended IBM 1978 Terminal.

TABLE II: IBM 4-OF-8 CHARACTER TRANSMISSION CONTROL CODES

Control Code Symbol (1) Transmission Code (2)
Idle IDL 18RO
Error-Inquiry El 18RX
Transmit Leader TRL 14RO
Control Leader CTL 14RX
SOR/ACK-1 S/A-1 12RX
SOR/ACK-2 S/A-2 12RO

(1) These are the symbols used in Table III
(2) See Table L '

© 1966 AUERBACH Corporation and AUERBACH Info, Inc. _ 8/66
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TABLE III: IBM 4-OF-8 CONTROL MESSAGES

Control
Message (1)

Function

Characters
Transmitted (2)

Idle
End-of-Idle (EOI)

Inquiry

Start-of-Record
(SOR-1 or SOR-2)

Acknowledge
(ACK-1 or ACK-2)

Error

End-of-Transmittal
Record (EOTR)

End-of-Transmission
(EOT)
TEL

To maintain synchronization.

To signal that the direction of Idle trans-
missions shall be reversed.

To interrogate remote terminal as to
readiness.

To signal the beginning of a transmittal
record; records are alternately designated
odd (SOR-1) and even (SOR-2) to provide
detection of duplicate transmissions.

To signal readiness to receive in response to
an inquiry message; to signal the transmitting
terminal that a transmittal record was re-
ceived without any detected errors.

To signal the transmitting terminal that errors
were detected in one or more subtransmittal
records.

To signal the end of a transmittal record.

To signal the remote operator that transmis-
sion has been completed (manually initiated).

To signal the remote operator; normally used
to indicate desire for voice communication
(manually initiated),

IDL
CTL IDL

TRL EI

TRL S/A-1or
TRL SA-2

CTL S/A-1or
CTL S/A-2

CTL EI

TRL LRC
CTL

CTL

8/66

(1) All messages except Idle and Start-of-Record cause a change in the direction of
transmission; all messages except End-of-Transmission and TEL are automatically

initiated.

(2) All messages except Idle are two-character sequences; see Table II for transmission codes.

TABLE IV: MAXIMUM SIZES OF SUBTRANSMITTAL RECORDS‘

Operation Component Maximum Number of Data
Characters Per Subtrans-
mittal Record *
Transmit Card Reader —
Normal Mode 80
Binary Mode 160
Receive Card Punch —
Normal Mode 80
Binary Mode 161
Printer —
Standard 120
with Additional 144
Print Positions
Feature

* Does not include first character control codes.

AUERBACH Data Communications Reports
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.37 Entryof TimeandDate: .. ...0c000. no provisions.
.4 OUTPUT
.42 Output to Punched Cards
Card Read-Punch (1978 Model 2 only) —
Card type and size: ............ standard 80-column punched cards.
Cardcode: ........ e e et standard Hollerith card code (see Table I),
or column binary.
Rated punching speed:. .. ........ 160 columns/sec; 190 cards/min maximum.
Effective speed:. . . . ... ........ see Tables V and VI.
Formatcontrol:. .............. none.
TABLE V: DATA TRANSMISSION RATE OF
IBM 1978 TERMINAL
Data Transmission Rate, records/sec (1)
Characters

Per Record (1)

Via a Half-Duplex Line Operating at:

Via a Full-Duplex Line (2) Operating at:

75 char/sec | 150 char/sec | 250 char/sec

300 char/sec

25
40
86
160

150 285 410
95 190 285
50 95 150
25 50 75

75 cnar/sec | 150 char/sec | 250 char/sec | 300 char/sec
470 165 330 550 655
335 105 210 345 415
175 90 105 180 215
90 25 55 90 110

(1) Each record is a subtransmittal record and corresponds to one card or one printed line.

Maximum blocking is

assumed. See Paragraph .35 for details on message configuration. The rates shown in this table represent the

speed at which data is sent over the line.

The overall effective rate is governed by the peak reading, punching,

or printing rate (see Table VI), or the data transmission rate, whichever is the lowest.

(2) The operation of the terminal is always half-duplex, but full-duplex facilities can be used to maintain synchronization
in both directions simultaneously, which reduces turnaround time.

TABLE VI: IBM 1978 TERMINAL
PEAK INPUT/OUTPUT RATES (1)

Input or Output Peak Rate,
Operation Cards or lines
per minute

Card Reading 190
Printing —

13-character set 475

39-character set 240

52-character set 190

63-character set 160
Card Punching —

25 columns 190

40 columns 146

80 columns 91

(1) The overall effective speed of operation will be
the lowest of the three following rates: data
transmission rate (see Table IV), transmitting
component rate, and receiving component rate.

© 1966 AUERBACH Corporation and AUERBACH Info, Inc.
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.44 Output to Printer
Printer (all models of 1978) —

Output medium: . . ot e o e v s s ossess pin-fed continuous fan-fold forms from 4.00 to
16.75 inches in width; 120 or 144 (optional)
printing positions; 10 characters per inch
horizontal spacing and 6 or 8 lines per inch

, vertical spacing.

Character set:. « « « v ¢ et e v v o e eeas 52 characters standard; 13, 39, or 63 character
set available with Selective Character Set
option.

Rated printing speed —
With 13-character set:
With 39-character set:
With 52-character set:
With 63-character set:

Effective speed:. . ... .

Format control:......

. 475 lines/min.

. 240 lines/min.

190 lines/min.

160 lines/min.

see Tables V and VI.

vertical forms control via 12-channel paper tape
loop mechanism (optional). Skipping operation
is initiated by first character control code of a

e e o e o o
e s e o o o
e o o o
e o o o e ¢
e« o o o s =
e o o s o e
e o o o o o
e o o s o o
e o o o o o
.

message.
.5 ERROR DETECTION AND CORRECTION
.51 Data Entry Errors
Type of checking: . . . v v v v v e v e v v v v character validity, card registration, character
count, and reading lamp checks.
Error indication: . . « « v s v v et et s terminal halts, a lamp is lighted, and an audible
' alarm is sounded.
Correction procedure: .....e 0000 manual intervention.
.52 Data Transmission Errors
Type of checking: . . . « v e v e s e oo v v character validity check; longitudinal redundancy

check for each subtransmittal record and for
entire transmittal record.

Error indication: ...... e e e e e output is suspended and an error indication code
is transmitted to the remote terminal after
complete transmittal record is received.

Correctionprocedure: ......ee000¢. automatic retransmission of entire transmittal
record; after a total of 3 failures to receive a
record, the terminal halts with a lamp lighted
and sounds an audible alarm.

Comments: « o v v v v v veooancensos when receiving a retransmission, the 1978 punches
or prints the entire transmittal record.

.53 Data Recording Errors

Typeof checking: . . o v e v v v v e v e v echo check to verify that correct dies have been
activated in card punch; character parity check-
ing on data sent to printer, but no direct check
on printed output.

Error indication: . . . ¢ e v e i v e vt n a lamp is lighted and an audible alarm is sounded.

Correction procedure: ............ manual intervention,

.55 Line Malfunctions: « « « « o c v 000 v s 0o no specific provisions for checking, -
.6  CONDITION INDICATORS

A comprehensive array of lamps and switches on the main operator panel, which is located
on the printer, displays the flow of data through the buffers, the mode of operation, the status
of each component, transmission errors, and printer malfunctions. A secondary panel is
provided on the Card Read Punch unit to indicate reading or punching malfunctions.

(Contd. )
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.74

DATA TRANSMISSION

Basic Characteristics

Rated transmission speed: . + .« ¢« .o ...

Transmission method: . ..
Transmissioncode: .. ..o v e vv e

Transmission mode: . « « ¢ v v v e v oo v o
Order of bit transmission:. . ... ... ..
Synchronization: ................

Connection to Communications Lines

Communications Line*

Common-carrier leased voice-band line
operating at the following speeds:
Up to 1,200 bits/sec (75 or 150
Char/Sec): « v v veneeenenss
2,000 bits/sec (250 char/sec): . . ...
2,400 bits/sec (300 char/sec): ... ..
Public telephone network operating at the
following speeds:
Up to 1,200 bits/sec (75 or 150 char/

SEC): « et v o st et ensoso oo

2,000 bits/sec (250 char/sec):

DAY

Transmission Control

Multistation Operation: . .. ........

6445:09
IBM 1978

600, 1200, 2000, or 2400 bits/sec (75, 150, 250,
or 300 char/sec, respectively).

serial by bit.

IBM 4-0f-8 Transmission Code (see Table I); a
total of 8 bits are transmitted for each character.

half-duplex.

1, 2, 4, 8, R, O, X, N; see Table I.

synchronous; a special character (Idle) is re-
peatedly transmitted between terminals prior
to data transmission.

Data Set**

Bell System Data Set 202C or 202D or Western
Union 1200 Baud Data Modem.

Bell System Data Set 201A.

Bell System Data Set 201B or Western Union
2400 Baud Data Modem,

Bell System Data-Phone Data Set 202C.
Bell System Data-Phone Data Set 201A.

manual dialing or signaling.

capable of unattended transmit or receive operation
with optional feature.

none standard (card feed and line advance are
automatic at end of each data block); with the
Skipping Device optional feature, vertical form
skipping in the printer can be initiated by the
initial control code for each data block.

no special provisions.

* IBM states that any transmission medium that meets the standards of EIA RS-232A is

usable by the IBM 1978 Terminal.

** In some cases, equivalent data sets can be used; see your local common-carrier

communications consultant.

© 1966 AUERBACH Corporation and AUERBACH Info, Inc.
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.8 PHYSICAL SPECIFICATIONS

Component IBM 1978 Terminal
Model 1 Model 2 Model 3
Width (inches) 86 86 86
Depth (inches) 56 56 56
Height (inches) 49 49 49
Weight (pounds) 1, 400 1, 400 1, 400
Power (KVA) 3.7 4.1 2.8
Voltage 208/230 208/230 208/230
Frequency (Hz) 60 60 60
Phases 1 1 1
Temperature Range (°F) 50-90 50-90 50-90
Humidity Range (%) 20-80 20-80 20-80
Heat (BTU/hr) 11,400 12,600 8,600
.9 PRICE DATA*
Monthly Purchase Monthly
Component or Feature Rental Price Maintenance
$ $ $
1978 Terminal 1,000 51,800 106.00
Model 1 (transmit-receive and print)
Model 2 (transmit-receive and print 1,100 55,000 118.00
or punch)
Model 3 (receive and print) 850 42,900 102.00
Optional Features
Selective Character Set (permits using 25 1,375 2.00
type-bars with size of character set
other than standard)
Print Positions, 24 additional (expands 45 2,475 2.25
print line from 120 positions to 144
positions)
Printer Speed Increase 60 100 8.00
Skipping Device (provides form skipping 5 150 0.50
controlled by carriage control tape
loop)
Nonstandard Type-Bar**
13-symbol character set - 400 -
39-symbol character set - 450 -
52-symbol character set - 500 -
63-symbol character set 575
Transmit Variable-Length Records 15 325 0.50
Automatic Turnaround 35 1, 400 1.50
Automatic Answer and Disconnect 40 1,600 1.50
Speed Selection Switch 15 650 1.25

** One type-bar, any size, is included with the basic terminal; these prices apply to
additional type-bars.

* Current pricing unavailable; equipment listed under Paragraph .9 no longer in
production,

5/70 AUERBACH Data Communications Reports
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IBM 1050 DATA COMMUNICATIONS SYSTEM

Basic Components

--------

Name: ....... c e et et e o e
Model number: ..........cv00...
Function: ...... . e et e e e oo o
Name: C e e s e e e e s e oo e s e e

Model number: . ... vvoeeweseennn
Function: . ......... e et e e e e
Name: .....¢c0.. c et e oo e s
Model number: ...... c i e e e e e
Function: ....... s e e e e c e e e
Name: e oo o e ..

Model number: ........ c et e
Function: ....... .o

Name: . . c e s e e a0

‘Model num'bél::

Function: ..

Name:
Model number:
Function: ...

Name: e
Model number:
Function: . . .
Name:
Model number:
Function: ...

Name: e
Model number:

Function: . .........

ooooooo

ooooooooooooooooooooo

ooooooo

1968 AUERBACH Corporation and AUERBACH Info, Inc.

IBM 1050 Data Communications System.

International Business Machines Corporation
Data Processing Division

112 East Post Road

White Plains, New York.

transmission of data over voice-band or narrow-
band communications lines, and off-line data
preparation or recording; input can be from
punched cards, punched paper tape, or manual
keyboard; output can be to punched cards,
punched paper tape, or printed copy.

Control Unit.
1051, Model 1, 2, or N1.
controls other components.

Printer~Keyboard.

1052.

printed output;

keyboard data entry;
off-line data preparation.

Printer.
1053.
provides additional printing capability.

Paper-Tape Reader.
1054.
reads punched tape data.

Paper-Tape Punch.
1055.
punches data on paper tape.

Card Reader.

1056 Model 1 or 2.

reads punched cards, one at a time
or in packs.

Card Punch.
1057.
punches cards.

Printing Card Punch.
1058 Model 1 or 2.
punches and prints on cards.

Programmed Keyboard.

1092.
numeric data entry.

11/68
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.14 Basic Components (Contd.)

Name: ... .. ... it inennn. Programmed Keyboard.
Model number: ................. 1093.
Function: ..................... numeric data entry.

.15 Description:

The IBM 1050 Data Communications System consists of a group of slow-speed devices which
can transmit data to or receive data from a 1050 system at another location via the public
switched telephone network, the TWX network, a leased voice-band line, a leased common-
carrier telegraph network (75 bits per second), or a privately-owned communications net-
work. Data is transmitted at 14. 8 characters per second over voice-grade or TWX facili-
ties. Options permit transmission at 8. 33 characters per second over leased telegraph
facilities (75 bits per second). Data is transmitted in a half-duplex mode (i.e., bidirec-
tional, but in only one direction at a time).

The 1050 system can also be used as a remote terminal with most IBM computer systems.
Examples are the IBM 1440 or 1460 computer with the 1448 Terminal Control Unit, or the
1026 Transmission Control Unit, the 1410 and 7000 Series computers with the IBM 7750
Programmed Transmission Control, the IBM 7740 Communication Control System, and
IBM System/360 computers with the 2701 Data Adapter Unit or either the 2072 or 2073
Transmission Control Unit.

The 1050 Data Communications System permits bidirectional transmission of data using
punched cards, punched tape, printers, and keyboards. A 1050 system at one location
consists of a 1051 Control Unit and one or more of the following units:

1052 Printer-Keyboard

1053 Printer

1054 Paper-Tape Reader

1055 Paper-Tape Punch

1056 Card Reader

1057 Card Punch (similar to IBM 24 keypunch).

1058 Printing Card Punch (similar to IBM 26 keypunch).
1092 Programmed Keyboard

1093 Programmed Keyboard.

The 1051 Control Unit is available in three models: Models 1, 2, and N1. Model 1 can
operate in either a "line-loop' or a "home-loop'" mode. In the line-loop mode, a 1050
station can communicate with remote terminals over a variety of communications facilities.
In the home-loop mode, units not being used for data transmission can be interconnected to
perform local operations such as the preparation of punched tape from keyboard input.
Model 2 can be used only in the line-loop mode, and Model N1 can be used only in the home-
loop mode. The primary use of Model N1 is for console facilities for some models of an
IBM System/360 computer system.

When equipped with the Master Station special feature, a 1051 Model 1 or 2 Control Unit can
initiate polling or addressing operations on a multistation line. Up to 26 1050 systems can
communicate over a single leased line, although only one station at a time can transmit.
The "polling station' transmits a station code followed by a device address code. If a
positive response is received, the remote unit is ready to send data. If a negative response
or no response is received, another station or device on the line can be polled. The
"addressing station'' transmits a code, as in polling. If a positive response is received,
the sending device (keyboard, card reader, or punched tape reader) is started.

The response time for a polled or addressed terminal is controlled by the time-out feature.
This feature functions in conjunction with the line control discipline. The time-out feature
requires the terminal to respond to a poll or address within a set time period (9 to 18 sec-
onds). The result of a time period lapse without a response is: a terminal (except a master
station) set to the transmit mode reverts to the receive mode; a terminal set to the receive

(Contd.)
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mode with line control inoperative reverts to the transmit mode. A special feature, Text
Time-Out Suppression, negates the normal time-out period and permits an unlimited trans-
mission time period.

Error control is handled on a character and message basis. The transmitting terminal
inserts an odd parity bit into hoth keyboard-originated characters and characters read from
punched cards prior to transmission. Punched tape characters already contain parity bits.
A longitudinal redundancy check character (message parity) is sent at the end of each block
of data after the end-of-hlock character. Character and message parity are checked at the
receiving terminal, and if an error is sensed, indicator lamps are turned on at both ter-
minals and transmission is stopped. With the optional feature of Line Correction and
Automatic Reread (for card and punched tape), the message is automatically transmiited two
more times after error indication, before manual intervention is required.

Some of the more important optional features available for the different models of the 1051
Control Unit include:

® Line Correction (Models 1 and 2): Permits automatic retransmission of
data from a 1054 Paper Tape Reader or 1056 Card Reader when an error
is detected. When punching with a 1055 Paper Tape Reader, the error
block is deleted and repunched; when punching cards with the 1057 or 1058
Card Punch, the card is ejected without a punch in column 81 and a new
card is punched.

e Master Station (Models 1 and 2): Permits a 1050 station to perform
polling and addressing operations in a multistation network.

® Home Component Recognition (Models 1 and N1): Permits automatic
selection of units from a group being operated in a home-loop mode.

® Automatic Ribbon Shift and Line Feed Select (il Models): Permits
shifting to upper or lower portion of ribbon and selection of single or
double line feed in response to certain control codes.

® Line Adapters (Models 1 and 2): Permits connection to voice-band com-
munication lines. This option provides the necessary modulation and
demodulation of the data signals and can be used in place of common-
carrier data sets where permitted. One model allows up to four 1050
systems to simultaneously share one voice-band line.

® Home Correction (Models 1andN1): Provides facilities for error cor-
rection in the home-loop mode when preparing punched tapes. These facili-
ties enable an operator to backspace and punch delete codes manually, one
character at a time, or to backspace and punch delete codes through an
entire record automatically.

® Line Correction Release (Models 1 and 2): Permits resumption of data
transmission after a third negative response to a longitudinal parity
check on transmitting terminals incorporating the Line Correction fea-
ture. With this feature the terminal transmits the next message instead
of stopping after the third unsuccessful transmission attempt. If the
receiving terminal does not respond to an EOB/LRC at the end of a mes-
sage block, Line Correction Release does not function and operator inter-
vention is required.

® Reader Stop — Prefix J (Models 1 and N1): Provides modification of the
reader skip operation. Instead of the normal termination of a skip oper-
ation when detecting a tab, CR/LF, or line feed character, the skip op-
eration is terminated by a prefix code followed by a J character. This
feature operates only in the home loop mode.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc. 11/68
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.15 Description (Contd.)

Auto-Fill-Character Generation (Models 1 and N1): Permits the 1055,
during the process of preparing punched tape, to automatically punch
idle characters for the duration of a printer function such as carriage
return/line feed, tab, and line feed. This process compensates for the
time required for a receiving printer to execute the printer function when
the prepared tape is transmitted. This feature along with an operator
panel feature permits the 1057 and 1058 to punch idle characters into
punched cards during printer functions.

Audible Alarm (Models 1 and 2): Provides an audible alarm when certain
conditions occur (line loop operation only) that require operator inter-
vention. The alarm is manually reset.

Automatic EOB (all models): Permits automatic generation of an EOB
character when the carriage return/line feed function is initiated at the
keyboard. The EOB character precedes the CR/LF character. When
operating in the home loop mode, the 1055 punches both characters and
the 1057 or 1058 punches the EOB character and ejects the card, punching
the CR/LF character in the next card.

Home-Loop Input Component Interlock (Models 1 and N1): prohibits the
operation of any input unit connected to a malfunctioning output unit in
the home loop mode.

Keyboard Request (Models 1 and 2): Permits keyboard polling and re-
quires operator attention when the request is initiated.

Telegraph Line Attachment (Models 1 and 2): Permits connecting the
1051 to a telegraph grade line. Transmission speed is 75 bits per sec

- (8.3 characters per second). Home loop operation remains at 14.8

characters per second.

Vertical Forms Control (all models): Provides vertical formatting for
1052 or 1053 Printers; forms movement is initiated by a two-character
function code. This feature includes one or two separate bead chains
that permit between-forms movement and movement within forms; form
feeding can be stopped at pre-set lines.

Open-Line Detection (Models 1 and 2): Provides a line-carrier indicator
lamp to indicate a closed transmission line. An automatic disconnect
results when the 1050 is erroneously dialed, when talk keys at both
terminals are not depressed (when switching from data to talk mode), or
when the carrier is interrupted. The disconnect occurs within 20 to 30
seconds. The effected input-output device also produces an indication
of the disconnect by printing a hyphen (1052/1053 Printer) punching a
hyphen (1055 Paper Tape Punch) or ejecting a card (1058 Card Punch).

.16 First Delivery: . ................. January 1964.

.17 Availability: .. ........... e maximum of 6 months.

11/68
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.2 CONFIGURATION

INPUT {

DEVICES

OUTPUT
DEVICES

ﬁ

1056
Card
Reader

1054
Paper-Tape
Reader

(maximum of 1)

'

(see note 3)

6447:05
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(Maximum of 2 reader devices and programmed keyboard units. )

1092
Programmed
Keyboard

1093
Programmed
Keyboard

(see note 1)

—
1052 1051
Keyboard — L Control
Printer Unit
(maximum of 1) Data Set
(See Paragraph .72
for identification
of data sets and
- types of communica-
tions lines.)
Card !
1057 Car
Punch or %’(:155er-Ta o 1053
1058 Printing Puﬁ h P Printer
Card Punch ¢

(maximum of 2
punch units)

(maximum of 2
if no 1052 is used;
if 1052 is used,
maximum of 1)

Notes: (1) The 1092 and 1093 Programmed Keyboards are shown connected in
) tandem. These keyboards need not operate in tandem; either can
be connected directly to a 1051 Control Unit.

(2) A Maximum configuration is shown. A 1051 station need include

only the desired units; for example, a minimum system could
include only a 1051 Control Unit and a 1053 Printer.

For strict accuracy, the 1054 is not shown connected to the
1051 because this connection would exceed the maximum number
of allowable reader and programmed keyboard devices connected

to the 1051.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc.
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.3 INPUT

.31 Prepared Input

1054 Paper-Tape Reader -

Input medium: ............... fully punched, 1-inch, 8-level paper tape.
edge-punched documents (optional feature).

Input code: . . u ittt 6-level PTTC/BCD plus odd parity; see
Table II.

Quantity of data: . ............ variable.

Character set: . ..... e e e e e full alphanumeric plus specials. .

Rated input speed: ............ 14.8 or 8.33 char/sec, depending on communi-
cations facility.

Effective speed: .. ............ depends upon block lengths.

Comments: ................. data read from paper tape can be printed locally,

but not punched, while transmitting.

feeding of paper tape from the center of the tape
roll to allow reading the tape in the same order
as punched is provided as an optional feature.

1056 Card Reader, Models 1 and 2 -

Input medium: ............... standard IBM 80-column punched cards (22 or
51~column cards with an optional feature.)

Inputcode: ................. standard Hollerith card code; see Table II.

Quantity of data: . ............ single card, read by column.

pack of up to 300 cards (Model 1, with optional

feature).

Character set: . ............. see Table II.

Rated input speed: ............ 14. 8 or 8. 33 characters (columns) per second,
depending on communications facility.

Effective speed: ... .......... approximately 10 fully-punched cards per minute
when reading from pack.

Comments: . v v v v v v v v v v nnaans optional feature permits use of a punched paper

tape control loop to control card passage
through reader.

.32 Manual Input

1052 Printer Keyboard -

Method of entry: . ............ via a 53-key keyboard.
Quantityof data: . ............ variable.
Character set: . ............ 88 characters, including upper and lower-case

alphabetics, numerics, punctuation, and
special characters; see Table II.
Comments: . ..........000.. output can be transmitted, or keyboard can be
used in local "home unit" operations to pre-
pare paper tape, cards, or printed records.

IBM 1092 Programmed Keyboard, Models 1 and 2 -

Method of entry: .. .......... via a 15-column keyboard (Model 1) or 16-
column keyboard (Model 2). Each column
contains 10 keys.

Quantity of data: . ............ 15 or 16 digits, depending on model.

Character set: .............. digits 0 through 9 only; optional feature permits

' multiple keys to be depressed in the last two
columns and the result to be sent as four 5-bit
characters. '

(Contd.)
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Comments:

* 8 e e s s s s s s s s e s 8

1093 Programmed Keyboard, Models

Method of entry: . ..........

Quantity of data: . ..........
Character set:
Comments: . .......00.....
Transaction Code Input: ........

Message Configuration
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can be used in tandem with 1093 to send up to
26 digits of data. With Model 2, up to 48
different coded overlays can be recognized.
The overlay code is transmitted with the data.

1and 2 -

via a 10-column keyboard. Each column con-
tains 10 keys.

10 digits.

digits, 0 through 9 only; optional feature permits
multiple keys to be depressed in the last two
columns, and the result to be sent as four 5-bit
characters.

can be used in tandem with 1092 to send up to 26
digits of data. With Model 2, up to 48 differ-
ent coded overlays can be recognized. The
overlay code is transmitted with the data.

no special provision.

Data is transmitted and received by the 1050 Terminal in blocks of one or more variable-

length records.
cuitry in the 1051 Control Unit.
the receiving terminal.

Six line control characters are automatically encoded by the control cir-
The line control characters are stripped from the data at
Table I describes the function of each line control character.

TABLE I: IBM 1050 LINE CONTROL CHARACTERS

Control
Character

Function

Character
Transmitted

End-of-Transaction

End-of-Address

To initiate control mode (indicates end of
text mode and causes 1051 to be initialized)

To initiate Text mode at a selected 1050
station; initiates longitudinal parity gen-
eration and checking at transmitting and
receiving stations to indicate a positive

LEOT

LEOA

End-of-Block

Positive Response

Negative Response

Positive Answer

response to a poll (the text follows)

To halt the transmitting terminal, at the
end of a transmitted block, until a nega-
tive or positive response is received from
the receiving terminal

To indicate that the addressed terminal is
ready to receive

To indicate that a block text was received
without error

To indicate that the addressed terminal is
not ready to receive

To acknowledge a polling terminal that the
polled terminal does not have a message to
transmit

To indicate that a block of text was incor-
rectly received

To select all on-line output components and
to deselect all on-line input components;
used in alternate-transmission, inquiry ap-
plications with a remote processing site; it
indicates that the remote site is about to
transmit

EOB

period (.)

hyphen (-)

number
sign (#)

© 1968 AUERBACH Corporation and AUERBACH Info, Inc.
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TABLE II: IBM 1050 DATA CODES

PTTC/BCD Code PTTC/EBCD Code
* TRANSMISSION CODE

LOWER CASE UPPER CASE LOWER CASE UPPER CASE
Symbol Card Code * Card Code Symbol BACS8421 Symbol Card Code Card Code Symbol
1 1 8-6 = 1 1 1 8-6 =
2 2 12-8-4 g 2 2 2 12-8-4 <
3 3 11-8-6 ; C 21 3 3 11-8-6 ;
4 4 8-2 : 4 4 4 8-2 :
5 5 0-8-4 % cC 4 5 5 0-8-4 %
6 6 8-5 ' C 4 2 6 6 8-5 !
7 7 8-1 " 421 7 7 0-8-6 >
8 8 11-8-4 * 8 8 8 11-8-4 *
9 9 12-8-5 ( cs 1 9 9 12-8-5 (
0 0 11-8-5 ) c8 2 0 0 11-8-5 )
a 12-1 12-0-1 A B A 1 a 12-0-1 12-1 A
b 12-2 12-0-2 B B A 2 b 12-0-2 12-2 B
c 12-3 12-0-3 C BAC 21 c 12-0-3 12-3 C
d 12-4 12-0-4 D B A 4 d 12-0-4 12-4 D
e 12-5 12-0-5 E BAC 4 1 e 12-0-5 12-5 E
f 12-6 12-0-6 F BAC 42 f 12-0-6 12-6 F
g 12-7 12-0-7 G B A 421 9 12-0-7 12-7 G
h 12-8 12-0-8 H BA 8 h 12-0-8 12-8 H
i 12-9 12-0-9 ! BACS 1 i 12-0-9 12-9 |
i -1 12-11-1 J B C 1 i 12-11-1 1= J
k 1-2 12-11-2 K B C 2 k 12-11-2 112 K
| 11-3 12-11-3 L B 21 ! 12-11-3 11-3 L
m 11-4 12-11-4 M B C 4 m 12-11-4 11-4 M
n 11-5 12-11-5 [ N B 4 n 12-11-5 11-5 N
o 11-6 12-11-6 o B 42 o 12-11-6 -6 (o]
p 11-7 12-11-7 P B C 421 P 12-11-7 11-7 P
q 11-8 12-11-8 Q B C8 q 12-11-8 1-8 Q
r 1-9 12-11-9 R B 8 1 v 12-11-9 11-9 R
s 0-2 11-0-2 S AC 2 s 11-0-2 0-2 S
t 0-3 11-0-3 T A 21 t 11-0-3 0-3 T
u 0-4 11-0-4 U AC 4 v 11-0-4 . 0-4 U
v 0-5 11-0-5 \ A 4 1 v 11-0-5 0-5 \
w 0-6 11-0-6 w A 4 2 w 11-0-6 0-6 w
x 0-7 11-0-7 X AC 421 x 11-0-7 0-7 X
y 0-8 11-0-8 Y AC38 y 11-0-8 0-8 Y
z 0-9 11-0-9 z A 8 1 z 11-0-9 0-9 z
Space Blank Blank Space C Space Blank Blank Space
# 8-3 0-8-7 S 8 21 4 8-3 8-7 "
& 12 12-8-6 + B AC & 12 12-8-6 +
. 12-3-8 12-8-1 . BA 8 21 . 12-3-8 11-8-7 -
- 1 0-8-6 - B - 1 0-8-5 —
$ 11-8-3 11-8-2 ! B C8 21 $ 11-8-3 11-8-2 !
@ 8-4 11-8-7 4 A @ 8-4 12-8-2 ¢
, 0-8-3 0-8-1 , AC8 21 , 0-8-3 12-8-7 1
/ 0-1 12-8-2 2 AC | / 0-1 0-8-7 ?

* With extended character punching and reading special features installed in 1056 Model 1 and
1057 Model 1. Shaded areas indicate the differences in card codes and graphics between the
PTTC/BCD Code set with the Extended Character Reading and Extended Character Punching
special features installed and the PTTC/EBCD Code set used with the 1056 Model 3 and 1058
Model 2. The transmission code is the same for both code sets.

Reprinted from IBM 1050 Data Communication System Principles of Operation, Form A24-3474-0
published by IBM.

(Contd.)
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TABLE III: IBM 1050 FUNCTION CODES
Transmission Code
Symbol Card Code BACS421 Meaning
BY 0-9-4 A 84 Bypass
RES 11-9-4 B 8 4 Restore
RS 9-5 84 1 Reader Stop
LF 0-9-5 AC84 1 | LineFeed
NL* 11-9-5 B C84 1 [ NewLine
HT 12-9-5 BA 84 1 | Horizontal Tab
uc 9-6 842 Upper Case
ECB 0-9-6 ACB842 End of Block
BS 11-9-6 B C842 Backspace
LC 12-9-6 B A 842 Lower Case
EOT 9-7 c8421 End of Transmission
PRE 0-9-7 A 8421 | Prefix
IL 11-9-7 B 8421 |Idle
DEL 12-9-7 BACB8421 | Delete
Cancel B C
Key
*The eighth track of the tape is punched with the NL code when the
1050 system has either the Line Correction or Home Correction
special feature (or both) installed. This punch is not included in
the parity check of the NL character and therefore is not transmitted.
Adapted from IBM 1050 Data Communication System Principles of
Operation, Form A24-3474-0, published by IBM.
Operating Procedure
For point-to-point operation, the operator can initiate a connection by dialing another
station and verifying that the other station is ready for a period of transmission. If the
Master Station Feature is installed, remote components can be automatically polled or
addressed. The operator can insert successive message cards; each card contains the
receiving unit's address for each message. The optional Pack Feed Feature allows up to
300 cards to be sent without operator attention. Multiple messages can be sent by paper
tape without operator attention, once the tape has been initially positioned.
For multistation operation, the keyboard, paper tape reader, or card reader can be used
to provide either polling or addressing characters for remote stations. Messages are
automatically received following polling. Errors are indicated and require manual inter-
vention according to preset procedures. A special feature allows for two additional
attempts to send a message in which an error has been detected.
After addressing for transmission requests, the operator may key the message to the
addressed unit. If the message is in a machine-readable form, the paper tape reader or
card reader automatically sends the message (one block of indefinite length on paper tape,
or one or several cards) to the addressed unit. Pressing the system reset button, when
using tape or cards, automatically initiates polling and transmission.
When the 1050 system is connected via communications lines to a computer system, all
polling and addressing are controlled by the computer.
Entry of Time and Date: .......... no special provision.
OUTPUT
Output to Punched Tape
1055 Paper-Tape Punch -
Tape size: . ...t vt veennnn. chad (fully punched) 1-inch, 8-level paper tape.
Chad edge-~-punched documents (optional feature).
Tape code: . .o vvvveennenennn 6-level PTTC/BCD plus odd parity; see
Table II.
Rated punching speed: . ......... 14.8 or 8. 33 char/sec, depending on communi-

cation facility.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc. 11/68
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TABLE IV: UNUSED CODES*

PTTC/BCD Code Transmasion PTTC/EBCD Code
Symbol| G code | Cara Code” | BA C 8421 | symbol | G0 2| code.
PN 9-4 9-4 C84 PN 9-4 9-4
PF 12-9-4 12-9-4 BACS84 PF 12-9-4 12-9-4
PZ 12-0 8-7 BACS8 2 Unassigned 12-0 1-8
MZ 11-0 0-8-5 B 8 2 Unassigned 11-0 12-1-8
t 0-8-2 12-8-7 A 8 2 Unassigned 0-2-8 0-1-8

*These codes serve no assigned function in the 1050 System and are not printable, but are
valid data codes.

Adapted from IBM 1050 Data Communication System Principles of Operation,
Form A24-3474-0, published by IBM.

.41 Output to Punched Tape (Contd.)

Effective speed: . .. ... ........ depends upon block length.

Formatcontrol: .............. a hoie is punched in level 8 for start of message
block, beginning of each data line, error con-
trol or manual delete codes (optional features).

Comments: ........ e e e power-driven take up reel is available optionally.

.42 Output to Punched Cards

1057 Card Punch;
1058 Printing Card Punch -

Card type and size: ........... standard IBM 80-column cards.
Cardcode: .........c00iu.u standard Hollerith code, or extended Card Code
(optional); see Table II.
Rated punching speed: .......... 14.8 or 8. 33 characters (columns) per second,
' depending on communication facility.
Effective speed: . ............ approximately 10 fully-punched cards per
' minute.
Format control: . ............ program card.
Comments: ..........0c00... these units are similar to the IBM Model 24

and 26 keypunches, respectively. The 1058
prints the data at the top of each column under
control of the operator or program card.

.44 Output to Printer

1052 Printer Keyboard;
1053 Printer -
Output medium: .............. friction-fed forms
pin-fed forms in 12 widths from 5.25 to 13.12
inches (optional).
maximum printed line length is 13 inches.
printing is 10 or 12 characters per inch
horizontally and 6 or 8 lines per inc
vertically. ‘
fan-fold forms up to 15 inches in width can be
fed and stacked.
Character set: . .............. 88 characters, including upper and lower-case
alphabetics, numerics, punctuation, and
special characters; see Table II.
Rated printing speed: .......... 14. 8 or 8. 33 char/sec, depending on the com-
munication facility.

(Contd.)
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Effective speed:

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

Format control:

Data Transmission Errors

Type of checking: . «. ..o vvve oo
Error indication: . ...............
Correction procedure: . . .. .........
Comments:

Data Recording Errors

Type of checking: . ......... e e
Comments:

CONDITION INDICATORS

The 1052 Printer Keyboard contains all important switches and lamps.

6447:11
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somewhat below rated speed due to carriage
return, line feed, and other operations.

controlled by function codes; functions include
line feed, carriage return, case shift, back-
space, and horizontal tab.

printing mechanism is similar to IBM
Selectric Typewriter.

no provision for checking.

an odd parity bit is attached to each character
transmitted and is checked by the receiving
terminal,

a longitudinal redundancy check character (LRC)
is generated for the entire message and is
checked by the receiving terminal.

if a parity error occurs, a hyphen character is
punched on all receiving tape punches, a hyphen
or underscore character (depending on shift
status) is typed on all receiving printers, the
data check light at the receiving station is
turned on, and the receiving station is caused
to generate negative answers to the LRC.

if LRC characters are unequal, the receiving
terminal data-ctieck light is turned on, a
hyphen character is sent to the transmitting
terminal, and the transmitting device halts.

manual intervention.

two automatic retransmissions (with optional
feature).

all error detection is controlled by the 1501
Control Unit.

no checking.

when punching cards, an '"X" punch is punched
in column 81 to indicate that the data on the
card has passed the LRC check.

optionally monitors for loss of carrier.
automatic disconnect after 20 to 30 seconds.

If the 1050 station

does not include a 1052, the switches and lamps are located in a separate switch unit.

ooooooooooooo

Remote receiver busy:* . .. .......
Power on:

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

Recording error: . .............
Request to send data:

...........

response.

none.
none.
lamp (optional).

lamp.
lamp (optional).

This condition is recognized by the remote terminal sending a negative response or no
Except when polling, this is equivalent to an error condition. When polling,

and a negative response or no response is received, the polling continues with no indica-

tion.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc.
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.7 DATA TRANSMISSION

The 1051 Control Unit is the interface between all 1050 system components and a com-
munications data set. Only one component can transmit or receive at a time.

.71 Basic Characteristics

Rated transmission speed: . .. ....... 14.8 char/sec (134. 89 bits/sec) on voice-grade
lines.
8. 33 char/sec (75 bits/sec) on telegraph-
grade lines.
Transmission method: . ... ......... serial by bit.
Transmission code: . . . ... ......... IBM Standard Perforated Tape and Transmission
Code; see Table II.
a total of nine bits, including start, stop, and
parity bits, are transmitted for each character.

Transmission mode: .. ........... half-duplex.

Order of bit transmission: . .. ... .... B, A, 8, 4, 2, 1, C; see Table II.

Synchronization: .. . .............. start and stop bits are transmitted with each
character.

.72 Connection to Communications Lines

Communication Line Data Set*

Common-carrier leased
telegraph-grade lines

(75 bits/sec): e e e e .. ..... none required.
Bell System Type 1006

Data Channel (150 bits/sec): ....... Bell System Data Set 103F.
Western Union Class D

Data Channel (180 bits/sec): ....... Western Union 180

Baud Data Modem.
Common carrier leased voice-band
line: ......... . ... ... ... Bell System Data Set
103F or Western
Union 180 Baud

Data Modem.
Public switched telephone network
or Bell System TWX CE network: . ... Bell System Data-
Phone Data Set
103A.
Privately-owned voice-band
network: . ............ e+e+.... furnished by IBM.
.73 Transmission Control
Call initiation: . .. ............... manually by operator, or by polling or address-
ing by master station.
Call reception: .. ............. . . capable of unattended operation.
Functional operations: . ... ....... . . 16 different function codes can be received from

a remote station to perform a variety of func-
tions such as turning punch on, line feed, and
carriage return.

.74 Multistation Operation

Polling:. . .................. .. . the master station transmits a two-character
code specifying a particular station and a
specific device. The polled station responds
with a negative response or a positive response
followed by text. If no response is received
within two seconds, polling is continued.

* In some cases equivalent data sets can be used; see your

local common-carrier communications consultant.
(Contd.)
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polling can be performed manually via the key-
board or automatically via a paper tape reader
Sequence of polling is deter-
mined by the operator via the keyboard or as
punched in the paper tape or card.
. the master station sends a station device code to

or card reader.

a particular station which will receive the

succeeding message.

addressing can be controlled through manual

operation of keyboard, by paper tape reader,
If the addressed station re-
sponds positively, message transmission may
begin. If the addressed station responds
negatively, the next station on the line is
addressed; if no response is received, the data

or card reader.

check light is turned on.

1052 1054 |1055 1058
. 1051 Printer-| Paper-|Paper-| 1056 1057 |Printin
Component: Control | Key- 1053 Tape |Tape Card Card |Card &
Unit+ |board [Printer] Reader|Punch | Reader |Punch |Punch
Width (inches) 26 23 23 13.75 [15.375]12.5 31 31
Depth (inches) 15 19.75 |11.5 {13 17.125 { 15 28 28
Height (inches) |27 9 9 6.375 18.25 27 39 39
Weight (Ibs.) 195 65 35 20 26 40 215 215
Power (KVA) 0.375 |0.115 }0.115 [0.115 |0.115 | 0.200 [0.420 {0.420
Voltage 115
(208/
230 op-
tional)
Frequency (cps) | 60
Phases 1
Temperature
range, °F 50-100 }50-100 |50-100 {50-100 |50-100 | 50-100 |50-100{50-100
Humidity
range, % 10-80 |10-80 [10-80 [10-80 |10-80 | 10-80 |10-80 |10-80
Heat (BTU,
hr)* 1280 392 392 870 870 690 1433 [1433

* Based on maximum usage of optional features.

+ The 1051 Control Unit supplies power to each component.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc.
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.9 PRICE DATA

Monthly Purchase Monthly
Component or Feature Rental Price Maintenance
, $ $
1051 Control Unit
Model 1 73 3,410 10.00
Model 2 49 2,475 9.75
Model N1 58 2, 960 10.50
1051 Special Features
Line Correction 10 560 0.75
Line Correction Release 2.50 115 0.50
Master Station 15 820 0.50
Home Component Recognition 3 135 0.25
Home Correction 10 560 0.50
Automatic Ribbon Shift and 3 105 0.25
Line Feed Select
Reader Stop — Prefix J 5 230 0.50
Auto-Fill Character Generation 2 100 0.25
Audible Alarm 5 230 0. 50
Automatic EOB 5 230 0.50
Home Loop Input Component 2.50 115 0.50
Interlock
Keyboard Request 5 250 0.75
Telegraph Line Attachment 5 250 0.50
Vertical Forms Control 9 400 2.00
Text Time-Out Suppression ? ? ?
Open Line Detection 5 250 NC
CPU Attachment 16 500 0.75
Switch Unit 3 150 0.25
First Printer Attachment
Models 1 and 2 10 500 0.50
Model N1 NC NC NC
Second Printer Attachment 10 500 0.50
First or Second Punch 5 275 0.25
Attachment ‘
First Reader Attachment 10 ] 550 0.25
Second Reader Attachment 5 275 0.25
IBM Line Adapter
Leased Line 10 400 1.00
Shared Line 20 800 1.25
Limited Distance 10 450 0.50
Type 2
1052 Printer-Keyboard 63 2,645 ! 17..00
1053 Printer 49 1,940 | 10. 00
1054 Paper-Tape Reader 29 1,505 4.25
1055 Paper-Tape Punch 39 1,965 6.50
1056 Card Reader
Model 1 68 3,515 8.00
Pack Feed Feature 5 185 0.50
Model 2 (no provision for 58 3,030 6.75
Pack Feed Feature)
1057 Card Punch 73 3,005 18.00
1058 Printing Card Punch |
Model 1 92 3,955 20.00
Model 2 136 4,415 i 40.00
Programmed Keyboard
1092 Model 1 44 1,745 2.00
1092 Model 2 49 1,940 4.50
1093 Model 1 39 1,550 1.25
1093 Model 2 44 1,745 3.50
ecial Features (all models)
1051 Attachment T 280 1.00
Multiple Key Depression 7 280 0.50
Tandem Operation NC NC NC
Telegraph Speed . NC NC NC
Datia Set Attachment 10 400 3.00

NC — No c¢harge
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.12

.13

.15

IBM 7702 MAGNETIC TAPE TRANSMISSION TERMINAL

GENERAL
Identity: ...cevoeeeeeeeeeeesosss 7702 Magnetic Tape Transmission Terminal.

Manufacturer: .................. International Business Machines Corporation
Data Processing Division
112 East Post Road
White Plains, New York.

Basic Function: .....ccc0ce0¢..... readsdata from magnetic tape and transmits
it over voice-band lines; receives transmitted
data and records it on magnetic tape.

Description - .

The IBM 7702 contains a magnetic tape unit which serves as the input or recording medium
for transmission or reception of data over voice-band lines. The tape unit uses standard

0. 5-inch magnetic tape; the tape format is compatible with IBM 727, 729, and 7330 Magnetic
Tape Units at 200-bits-per-inch density.

The 7702 can operate over the public telephone switched network or over common-carrier
leased voice-grade lines, using appropriate data sets, or over any equivalent channel with
input-output connections conforming to the Electronic Industries Association Standard RS
232.

The transmission speed is selected by the operator and can be 150, 250, or 300 characters
per second; these correspond to speeds of 1200, 2000, and 2400 bits per second, respec-
tively.
Synchronization is maintained by the data signals themselves or by idle characters trans-
mitted when no data is being transmitted. The 7702 operates in a half-duplex mode; i.e.,
data can be transmitted bidirectionally, but in only one direction at a time. Reversal of
the direction of data transmission requires synchronization to be established in the reverse
direction prior to data transmission. Full-duplex communication facilities can be used to
maintain synchronization in both directions at the same time and reduce the turnaround time.
The 7702 is one of the IBM STR (Synchronous Transmit-Receive) terminals and can com-
municate with other members of this group when set to compatible data rates. The termi-
nals with which a 7702 can communicate include:

® Another 7702.

® An IBM 1013 Card Transmission Terminal.

e An IBM 1401 or 1410 Data Processing System equippe { with an
IBM 1009 Data Transmission Unit.

e An IBM 7710 or 7711 Data Communication Unit.
e An IBM 7740 Communication Control System.
e An IBM 7750 Programmed Transmission Control.

® An IBM System/360 Data Processing System equipped with an
IBM 2701 Data Adapter unit.

© 1965 Al''RBACH Corporation and AUERBACH Info. !ac. 10/65
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.16

Vi

.31

.32
.33
.34

.35

.36

10/65

Description (Contd.)

Error-control in the 7702 is extensive, including reading checks, transmission checks (char-
acter validity and message redundancy), and recording checks. Automatic retransmission
is performed when errors are detected.

The 7702 terminal can operate in two self-test modes for testing the reading and recording
operations. The test provisions will help in isolating troubles in the 7702, the data set, the
communications link, or the remote terminal.

First Delivery: ..... e eeeoeseeesess firstquarter, 1962,

Availability: .................... unitisno longer in production; availability
depends on returns.

CONFIGURATION

The 7702 is composed of a magnetic tape unit and the synchronous transmitter-receiver
(STR). See Paragraph .72 for the communications facilities to which the 7702 can be con-
nected and the data sets required.

INPUT

Prepared Input

Input medium: . « c v v e oo vseossesass 0.5-inch heavy-duty or Mylar magnetic tape.
Inputcode: . cvoeoeveeessesesess. IBM55-character or 63-character BCD
(even parity) or binary (odd parity); see

: Table 1.
Quantity of data: . ....¢¢cee0¢00.... 1toN characters.
Character set: . ....cv oo eeeesenon see Table I.
Rated input speed: ................ 150, 250, or 300 char/sec, set by switch.
Effective speed: . . . . .. ..ol + ... depends on transmission speed, length of

blocks, and whether over half- or full-
duplex facilities. For example, the effec-
tive speed for transmission of 1,000-char-
acter blocks at the 250 char/sec speed is 225
char/sec over half-duplex facilities and 230
char/sec over full-duplex facilities.

Manual Input: ............ e e e no provision.
Fixed Input: ........ c s e et e e no provision.
Transaction Code Input: ...... ees... NO prévision.
Message Configuration:. .. .. et e e e e a message consists of a start-of-record

control code, the data characters, an end-
of-record control code, and a check character.
The control codes are supplied automatically
by the 7702.

Operating Procedure

The operator must make several switch settings to make the 7702 compatible with the remote
terminal. These settings can be obtained from a prearranged schedule or by voice communi-
cation with the remote operator. The sequence of events involved in use of the 7702 is as
follows:

® Set full-duplex/half-duplex switch.
(Contd.)
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.37

.41

.42

.43

.44

‘51

® Set transmission speed.
o Set binary/BCD switch.
e Load tape; check file-protect light.

e Establish voice connection with remote operator (may not be
necessary with leased-line operation).

® Press start key and observe synchronization indicator light
and run light.

e No further attention is required when receiving; an audible
signal is sounded if an end-of-file (end-of-transmission),
end-of-reel, or error condition occurs. When transmitting,
the end-of-transmission key must be pressed at the end of
the transmission.

A special key, TEL, can be used to signal the remote operator. This is usually used to
indicate to the remote operator that voice communication is required, perhaps to check switch
settings.

Entry of Time and Date: .......... . « Do provisions.
OUTPUT
Output to Punched Tape: ............ none.

Output to Punched Cards: none,

°
-
.
.
.
-
.
.

Output to Magnetic Tape

Tape SiZe: . ¢.eveeveeoeecesssss. 0.5-inchheavy-duty or Mylar magnetic tape.

Tapecode: ....ccoeeeeeeeseesss. IBM 55-character or 63-character BCD
(even parity) or binary (odd parity); see
Table 1.

Rated output speed: .......¢c0e...... 150, 250, or 300 char/sec, set by switch,

Effective speed: ................. see Paragraph.31.

Formatcontrol: ................. none,

Output to Printer: ......¢.¢vc¢e.... NONE,

ERROR DETECTION AND CORRECTION

Data Entry Errors

Type of checking: ............... . character and longitudinal parity checks.

Error indication: . .. ... ... ... light, buzzer, and terminal halt if error
persists after two automatic retransmissions.

Correction procedure: .. ... Ce e e press start key to initiate an additional three

retransmissions; or press '"substitute record
key" which causes a special one-character
record to be transmitted and all invalid char-
acters within the message to be replaced with
a special character code.

Comments: ..o v v i iiiiv ..., tape is automatically backspaced for retrans-
mission.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc. 10/65
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.52 Data Transmission Errors

Type of checking: ............... character validity and longitudinal parity
check upon entire message.

Error indication: . .. .......... ... see .51, above.

Correction procedure: ............ see .51, above.

.53 Data Recording Errors

Type of checking: ............... read-after-write character and longitudinal
parity checks.

Ervror indication: . . .............. see .51, above.

Correction procedure: ............ see .51, above.

.55 Line Malfunctions: . . ............. no direct provision for checking.

.6  CONDITION INDICATORS

Input device available: .. ... e e lamp.
Input device busy: ........... e lamp.
Remote receiver ready: ......... .. none.
Remote receiver busy: . ........... none.
Poweron:........... cei e lamp.
Improper data entry: ....... e lamp and buzzer.
Transmission error: ........... .. lamp and huzzer.
Recording error: . ... ..o oo v .. lamp and buzzer.
Loss of synchronization: . ... ... e lamp and burzer.

Note: There are many additional lamps to permit service personnel
to monitor and test the various functions of the 7702.

W7 DATA TRANSMISSION

.71 Basic Characteristics

Rated transmission speed: ... ... ... 150, 250, or 300 char/sec.
(operator selectable).
Transmission method: . ... ........ serial by bit.
Transmission code: . .. ... .. e e IBM 4-of-8 transmission code;
see Table I.
Transmissionmode:. . . . ... ....... half-duplex.
Order of bit transmission: ., ... ... .. 1, 2, 4, 8, R, O, X, N; see Table 1.
Synchronization: . ........ e e e synchronous; i.e., synchronization is

maintained by the data signals.

72 Connection to Communications Lines

Communications Line Data Set*

Public switched telephone network
at the following speeds:
1,200 bits/sec: . .........0...... Bell System Data-Phone Data Set 202C.
2,000 bits/sec: ... .....v.v.0.... Bell System Data-Phone Data Set 201A,
Common-carrier leased voice-band
line at the following speeds:
Up to 1,200 bits/sec: . . .. vv....... Bell System Data Set 202C or 202D, or
Western Union 1200 Baud Data Modem.,
2,000 bits/sec: . . ..cevvss.0..... Bell System Data Set 201A.
2,400 bits/S€C: » v v v v et e et Bell System Data Set 201B, or Western
Union 2400 Baud Data Modem.

* In some cases, equivalent data sets can be used; check with your local common-carrier
communications consultant.
(Contd.)

10/65 AUERBACH Data Communications Reports



AUERBACH
®

AUERBACH

DATA
COMMUNICATIONS
REPORTS

TABLE 1. IBM 7702 DATA CODES

Note 3--Valid in binary only.

4 of 8 Tr Code Mag Tape Code (BCD)| 4 of 8 Tr Code Mag Tape Code (BCD)
Symbol 1 248ROXN[1248CAEB Symbol T 2 4 B8R OXN| 124 8CAEB
B
Space 2 48 [0} C A $ :g g X :g : A
[ 2 8 R N 2 8 B 48 R N 48
L 1 Q. X NI < ) T8 X T8 AB
2 2 O X nNp o2 c . 48 X N 48C 8
: PR % _( 48 N 48 CA
< 3+ 748 N AB
5 T 4 R N[ 4 S 2 48 X c s
¢ 24 R Np 24 7 7 8 X 7 8 A&
Z L24 R 124 C ' 2 8 X N 2 8sc 8
5 !
1S \ gkox ﬁ . gc M3 2 8 N 2 8CA
A \ R oM # 148 Nl 1248 AB
0 X ! CAS I X T 48C B
B 2 R O X 2 CAB MC o !
c 1 2 o x SM I 48 O 1248CA
12 A8 8 R X 48 4
D 4 RO X 4_cas W 2
v 1 48R 12 48
3 T4 ox |1 4 A B ™
F 24 o x 24 AB > 248R 248C -
< 24 RO 248CAB
G 12 4 Nl 1 24 CAB = Note ] 48R0 2 48 5
H 8 R O X 8 C AB o , B R O 248 A
'J : BRO:N: 8 A: . Note2|) 2 4 8 1 48C
X 2 R X N| 2 B CoNorerf 24 R X J1 48CAEB
: 3 48 R X 148 B
L 12 X N{1 2 c B
M 4 R X N 4 B Blank Note 3 RO XN
g ! 2 : ; : ! 2 : g : Control Emitter Analyzer
12 4 X ) 4 Character input | Output Input Output
id ——— 2 = : ACK1 - SOR1 Ro[1 2R X 12RX|RN
S . 8 %~ s c B ACK2 - SOR2 o f12rO 12RO|0 N
N 2 R O N 2 A Inq - Error 8 18R X 18R X8 N
> —5 o s oy Idle 18RO 18RO
U s RO N 4 A TEL 4 |48RX 48RX|4
EOT X {28RX 28R X|X
v 14 o N1 4 cCa a L AR X
W 2 4 [¢] N 74 CA oy L 4% ol2
X 12 4 o 12 4 A
Y 8 R O N 8 A Note 1--Valid in binary or expanded BCD only.
z ! 8 [ NET 8 CA Note 2-~Transmitted as the substitute character. Invalid if read
/ ! RO Npt A from tape by a transmitter operating in the normal
# I2 8 R V2 8 C (unexpanded) BCD mode.
. 1 2 8 N 1 2 8 CAB

Reprinted from IBM 7702 Magnetic Tape Transmission Terminal

.73 Transmission Control

Call initiation:
Call reception: ......

Functional operations:

.74 Multistation Operation:

e s e e e .

.

Reference Manual, Form A22-6702, published by IBM.

manual dialing or signaling.

operator must establish voice communication
and then switch to data mode.
none, except request retransmission.

no provision.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc."
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.8 PHYSICAL SPECIFICATIONS

5/70

Component 7702 Magnetic Tape
Transmission Terminal
Width (inches) 29
Depth (inches) 31
Height (inches) 60
Weight (pounds) 950
Power (KVA) 1.27
Voltage 115 + 10%
Frequency (Hz) 60 +1
Phases 1
Temperature Range (°F) 50-90
Humidity Range (%) 20-80
Heat (BTU/hr) 3,650
.9 PRICE DATA
Monthly Purchase
Component Rental Price
$ $
7702 Magnetic Tape Transmission
Terminal 1,260 56, 260

AUERBACH Data Communications Reports
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IBM 7710 DATA COMMUNICATION UNIT

.1 GENERAL

.11 Identity: ........cce0vveeeeees.. IBMT7710 Data Communication Unit.

.12 Manufacturer: . .........0v0....... International Business Machines Corporation
Data Processing Division
112 East Post Road
White Plains, New York.

.13 Basic Function: . .. .. et ee e provides IBM 1401 computer system with

transmission and reception facilities
via voice-band or broad-band communi-
cations facilities.

.15 Description

The IBM 7710 Data Communication Unit is a communications line terminal device which
permits an IBM 1401 Data Processing System to communicate with a similarly-equipped
1401 at a remote location or with one of several other types of IBM data terminals. These
terminals can be any of the following:

e An IBM 1400 or 7000 Series computer system using an IBM 1009
Data Transmission Unit.

e An IBM 1013 Card Transmission Terminal.

e An IBM 7702 Magnetic Tape Transmission Terminal.
e AnIBM 7711 Data Communication Unit.

e An IBM 7740 Communication Control System.

e An IBM System/360 computer system using a 2701 Data Adapter
Unit.

The transmission speed can be 150, 250, 300, or 5,100 charactersper second. Speeds

of 300 characters per second and lower are used over voice-band facilities; the 5,100-
characters-per-second speed requires broad-band facilities. Data is transferred ina
half-duplex mode. Full-duplex facilities can be used to maintain synchronization in both
directions at the same time, thereby reducing the turnaround times when sending control

signals.

The 7710 is controlled by the 1401 program. However, the 7710 performs code conversions
between the 4-of-8 transmission code and the 1401 BCD code, requests data transfers to and
from the 1401, and checks character and message parity. The 1401 contains instructions
which control the 7710 and which permit logical branching based on signals from the 7716.
These enable the 1401 to service 7710 data requ=sts and error indications, reverse transmis-
sion direction, and send control characters to the transmitting 1401/7716. If the remote

unit is not a 1401/7710 combination, the operator at the remote wnit must manually change
transmission direction when required. Automatic retransmission can be performed under
program control of the 1401,

To support the use of a 7710 with a 1401 to form a data transmission system, three IBM
utility programs are available for customer use:

® 1401-7710 Tape Transmit Program: Provides for transmission of tape
data from a 7710-equipped 1401 to a remote terminal.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc. 10/65
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.15 Description (Contd.)

® 1401-7710 Tape Receive Program: Provides for reception by a 7710-
equipped 1401 of data transmitted from a remote terminal.

® 1401-7710 Transmit-Receive Utility Program: Provides the user with
a means of controlling data transmission between a 1401 with an attached
7710 and a remote terminal, and performs the following functions:

(@) Transmitting and receiving of data.
(b) Integration with the user's operating programs.

(c) Allowing special-purpose programming with a minimum
amount of programming effort.

The 7710 includes provision for self-testing. By switch control, it can receive its cwn
transmission, independently of the communications network. Data for the test can be
generated under switch control or can be received from the computer. Several diag-
nostic programs are available for execution in the 1401 to test the 7710, communications
link, and remote terminal.

The 7710 can be connected to IBM computers other than the 1401 on a Request Price Quotation
(RPQ) basis. On the same basis, broad-band communications facilities can be used at trans-
mission speeds of up to 28,000 characters per second.

.16 First Delivery: . .. .. ... .0vu. «+... third quarter, 1963.
.17 Availability: . ..... e iieieie... MO longer in production; availability depends
on returns. '

.2 CONFIGURATION

A 7710 can be connected to any IBM 1401 computer system except Models A and G via a Serial
Input/Output Adapter in the 1401. Two interfaces are available for connection to communica-
tions lines. The RS 232 Interface is required for connection to common-carrier voice-band
lines and the High-Speed Digital Interface is required for connection to TELPAK facilities.
One interface (either one) is standard; a second interface is optional, permitting alternate
transmission over both voice-band and broad-band facilities. Connection to communications
facilities requires an appropriate data set; the data set requirements are listed in Para-
graph .72,

.3 INPUT
All input to the 7710 is from the connected 1401 computer, under control of the program
stored in the 1401. Input to the 1401 can be from punched cards, punched paper tape, mag-

netic tape, or magnetic disc.

.35 Message Configuration

Data is transferred in blocks under control of the stored program. Message length is
limited only by core storage availability in the 1401 system. Each message is preceded
and followed by control characters automatically supplied by the 7710,

.36 Operating Procedure

The 7710 is normally initialized only during start-up at the beginning of the day; operation
thereafter is under control of the 1401. The start-up procedure is as follows:

(1) Select BCD or binary code.

(2) Set speed. (Contd.
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(3) derect balf-duplex or full-duplex operation.

(4) Check that terminals are in phase.

(5) Press Start switch; 1401 assumes control of transmissions.

.4 OUTPUT
All output from the 7710 is to the connected 1401 computer, under control of the program
stored in the 1401. Output from the 1401 system can be to punched cards, punched paper
tape, printed copy, magnetic tape, or magnetic disc files.
.5 ERROR DETECTION AND CORRECTION
.51 Data Entry Errors
Type of checking:. ....... e e e character parity is checked on the data trans-
' ferred from the 1401 to the 7710.

Error indication: ................. lightand signal to the 1401.

Correction procedure:. .. ........... asprogrammed in the 1401; usually retransfer
of data character to the 7710.

.52 Data Transmission Errors

Type of checking: .. ............... character validity and longitudinal parity checks.

Error indication: ................. lightand signal to the 1401.

Correction procedure:. . ............ asprogrammed in the 1401; usually retrans-
mission of an entire record.

.53 Data Recording Errors

Type of checking: . .. ....... «+es... the 1401 checks character parity of data trans-
ferred to the 1401 by the 7710.

Error indication: . . .......+.0...... lightand error signal to the 7710, causing an
error control signal to be transmitted to the
remote terminal.

Correction procedure:. . . ..o .4...... asprogrammed in the 1401; usually retrans-
mission of an entire record.

.55 Line Malfunctions

Detection: . . . ..o oo v e e . .. loss of synchronization (lamp), continuous
retransmission attempts.

Action:. .. .....cveveveeveeea... call service personnel.

.6  CONDITION INDICATORS

Input device available:, . ... ........ . lamp.
Input devicebusy:. . ....... ceeess.. lamps,
Remote receiver ready:. .. .......... nodirectindicator.
Remote receiver busy: ..... v ee..... nodirectindicator.
Power on:.......ccecececeeee... lamp.
Transmission error:. ... . e e e lamp, audible alarr.:.
Recording error: .. .....veouv . . lamp, audible alarm.
End of transmission: ............ .. lamp, audible alarm.
Computer connectedandon:.......... lamp.
Datasetready: ....ceveeeveeses... lamp,
Loss of synchronization: ............ lamp, audible alarm.
Computer error: . ............+.... lamp, audible alarm,
Computer program not compatible

with record received: . . .. ... ... lamp.

© 1965 AUERBACH Corporation and AUERBACH Info, Inc. 10,65
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.7 DATA TRANSMISSION

.71 Basic Characteristics

Rated transmission speed:. ... .. «+....150, 250, or 300 char/sec over voice-band lines.
5,100 char/sec over broad-band facilities.

Transmission method:, . .............serial by bit.

Transmissioncode: .....cccv0ee.....IBM 4-0f-8 code; see Table I.

Transmission mode:...... ...+ ......half-duplex.
Order of bit transmission: . . . .........1, 2, 4, 8, R, O, X, N; see Table 1.
Synchronization:. . . ......... . . . . synchronous; i.e., synchronization is maintained

by the data signals.
.72 Connection to Communications Lines

Communications Line Data Set*

Public switched telephone network at
the following speeds:
1, 200 bits/sec (150 char/sec): . .. ... Bell System Data-Phone Data Set 202C or 202D.
2,000 bits/sec (250 char/sec): . ... .. Bell System Data-Phone Data Set 201A.

Common-carrier leased voice-band line
at the following speeds:

1, 200 bits/sec (150 char/sec): ... ... Bell System Data Set 202C or 202D, or
Western Union 1200 Baud Data Modem.

2,000 bits/sec (250 char/sec): . . ... . Bell System Data Set 201A.

2,400 bits/sec (300 char/sec): . .. ... Bell System Data Set 201B, or Western

Union 2400 Baud Data Modem.

(5,100 char/sec):. .. .. e e *k

-.73 Transmission Control

Call initiation: . . .. .. .. i v e vt v v e un ‘manual dialing or signaling.
- Call reception:. . ¢ v e e e e ssseeessqe..capable of unattended operation.
Functional operations:. . .............nodirect control; however, incoming data
can be used to control operations through
appropriate programming.

.74 Multistation Operation: ......... «....No provision.

.8 PHYSICAL SPECIFICATIONS

Component: 7710
Width (inches) 38
Depth (inches) 32
Height (inc¢hes) 70
Weight (pounds) 500
Power (KVA) 0.7
Voltage 208/230
Frequency (cps) 60
Phases 1
Temperature Range (°F.)] 60-90
Humidity Range (%) 20-80
Heat (BTU/hr) 1,650

In some cases, equivalent data sets can be used; see your local common-carrier communi-
cations consultant.

**  Connection to Telpak A service requires a Telpak Channel Terminal A2, which includes
a data set.
(Contd.)
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TABLE I. IBM 7710 DATA CODES
Tronsmission Code Magnetic Tape Code Transmission Code Magnetic Tape Code
Symbol 1. 2 4 8 R O XN 1.2 48 C AB Symbol 12 48R OX N 1.2 4 8C A8
Space (Note 1) 2 4 8 o A & 2 4 8 N C AB
0 2 8 R N 2 8 C — 2 4 8 X B
1 1 O X N 1 ] 2 8 X 2 8C AB
2 2 O X N 2 0 2 8 X N 2 8 B
3 1 2 R N 1 2 C Record Mark 2 8 (o] N 2 8 A
4 4 O X N 4 Group Mark 1 4 8 N 1 2 48¢C AB
5 1 4 R N 1 4 C Delta 1 4 8 X 1 2 48 . B
6 2 4 R N 2 4 C Segment Mark 1 4 8 (o) 1.2 4 8 A
7 1 2 4 R 1 2 4 Word Separator 2 8 R X 1 4 8 C A
8 8 O X N 8 Tape Mark 1 4 8 R 1 2 48¢C
9 1 8 R N 1 8 C > 2 4 8 R 2 4 8
A 1 R O X 1 A B < 2 4 R O 2 4 8 A B
B 2 R O X 2 A B ; 4 8 R O 2 48C¢C B
C 1 2 o X 1 2 C AB ' 2 8 R O 2 48 C A
D 4 R O X 4 A B : 1 2 48 1 4 8
E 1 4 o X 1 4 C AB ( 2 R X 1 4 8 A B
F 2 4 o X 2 4 C AB ) 8 R X 1 4 8 C B
G 12 4 N 1.2 4 A B Blank (Note 1) R O X N C
H 8 R O X 8 A B
| 1 8 o X 1 8 C AB
J 1 R X N 1 C B
K 2 R X N 2 C B Transmission Control Code Combinations
L 12 X N 1 2 B (Note 2)
M 4 R X N 4 C B Idle 1 8 R O
N 1 4 X N 1 4 B Error-Inquiry 1 8 R X
Trans-Leader | 4 R O
o 2 4 X N 2 4 B Cont-leader 1 4 R X
P 124 X 124 C 8 SOR-1/ACK-1 1 2 R X
Q 8 R XN 8 c 8 SORSACK21 3 R O
R 1 8 X N 1 8 B “2/ACK-
S 2 R O N 2 C A
T 1 2 (¢} N 1 2 A
U 4 R O N 4 C A
\ 1 4 (o] N 1 4 A
w 2 4 o N 2 4 A
X 1.2 4 o 1.2 4 C A
; 1 : R g : 1 g c : Note 1: A set-up switch alters the code to correct the coding discrepancy
7 1 R O N 1 c A of 1400-series machines as follows:
L4 1 2 8 R 12 8 a. The binary mode is not affected.
$ 12 8 X 12 8 C B b. In the BCD mode, the code for "space" is changed to the
12 8 ° 12 8 C A C-bit instead of the A-bit. The A-bit code is then treated
& 48R 48 C as a non-valid code combination instead of the C code.
o *4 8 O X 48 C AB Note 2:  These code binations are used exclusively for ge of control
* 4 8 X N 4 8 B instruction across the communication channel and never appear
% 4 8 N 4 8 A at the computer interface.

Reprinted from IBM 7710 Data Communication Unit Principles of Operation, p. 6, Form A22-6776,

published by IBM,
.9  PRICE DATA
Monthly Purchase
Component or Feature Re%tal Préce
7710 Data Communication Unit 1,575 No longer
in production;
Dual Communications Interface 20 not possible
to purchase
Internal Clock* 145

* This feature is required when 7710 is used with a data set that does not provide

clocking pulses.

© 1970 AUERBACH Info, Inc.
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IBM 7711 DATA COMMUNICATION UNIT

.1  GENERAL

11 Identity: . .o v v e i e e e e IBM 7711 Data Communication Unit.
.12 Manufacturer: . . ... ... i International Business Machines Corporation

Data Processing Division
112 East Post Road
White Plains, New York.

.13 Basic Function: .................. reads magnetic tape and transmits data over
voice-band or broad-band communications
facilities.

receives data from communications lines and
records it on magnetic tape.

.15 Description:

The IBM 7711 Data Communication Unit is a communications line terminal device which per-
mits transmission and reception of magnetic tape data, independent of computer control. It
can be connected to one IBM 729 or 7330 Magnetic Tape Unit, and provides transmission rates
of 150, 250, or 300 characters per second over voice-band lines, or up to 28,800 characters
per second (230,400 bits per second) over leased broad-band communications services. Data
transmission is in a half-duplex mode. Full-duplex lines can be used to maintain synchron-
ization in both directions at once; this reduces the turnaround time when reversing the direc-
tion of transmission.

The remote terminals with which a 7711 can communicate include:

e An IBM 1400 or 7000 Series computer system using a 1009 Data
Transmission Unit.

e An IBM System/360 computer system using a 2701 Data Adapter Unit.

e An IBM 1013 Card Transmission Terminal.

e An IBM 7701 or 7702 Magnetic Tape Transmission Terminal.

® An IBM 7710 Data Communication Unit.

® An IBM 7740 Communication Control System.

® An IBM 7750 Programmed Transmission Terminal.

® Another IBM 7711.
This compatibility permits tape-to-computer, tape-to-tape, or tape-to-card communications.
The 7711 reads data from the magnetic tape unit, record by record, into its core storage
buffer. Records can be variable in length, up to the capacity of the buffer, and can be inter-
mixed BCD and binary. The standard buffer size is 200 characters, and options provide for
buffer sizes of 400, 800, 1200, or 2400 characters. To increase transmission efficiency, the
buffer is loaded from the tape unit while the 7711 waits for verification of correct transmission

of the previous record.

Tape units available for use with the 7711 Data Communication Unit are the IBM 729 II and IV
and the IBM 7330. With an extra-cost option, the IBM 729 V or VI units can be used. The
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.15

.16

<17

.31

.32
.33
.34
.35

Descrigtion (Contd.)

recording density of the tape at a transmitting 7711 terminal can be 200, 556, or (on the 729 V
or VI) 800 bits per inch. The tape at a receiving 7711 terminal can be recorded at 200, 556,
or (on the 729 V or VI) 800 bits per inch, as selected by the operator. Different densities can
be used at the transmitting and receiving terminals if desired. One tape unit can be connected
to a 7711 terminal and switched manually to an on-line computer near the 7711.

The 7711 provides tape character parity checking, 4-of-8 transmission code validity check-
ing of the transmitted characters, longitudinal redundancy checking, and automatic refilling
or message retransmission when errors are detected.

FirstDelivery: ..........ccv.o... third quarter, 1964.
Availability: ........ ceieacsseesase 9months.
CONFIGURATION

A data communications terminal using a 7711 Data Communication Unit consists of the follow-
ing components:

e An IBM 7711 Data Communication Unit with either an RS 232
Interface for voice-band lines or a Digital Interface for broad-
band lines. One interface is standard; the Dual Interface optional
feature permits both interfaces to be included and selected under
operator control.

® One IBM 729 Model II, IV, V, or VI Magnetic Tape Unit or one
IBM 7330 Magnetic Tape Unit. Use of a 729 Model V or Model VI
requires an optional feature.

® An appropriate data set, depending on the particular communica-
tions facility to be used. See Paragraph .72 for the usable
communications facilities and the required data sets.
INPUT

Prepared Input

IBM 729 or 7330 Magnetic Tape Unit —

Imput medium: . . .........0c00... 0. 5-inch, IBM 729-compatible tape.
Inlputcode: ................ . . . BCD (even parity) or binary (odd parity).
Quantity ofdata: ............... variable block size up to 200, 400, 800, 1,200,
: or 2,400 characters, depending on size of
buffer.
Rated inputspeed: . ............. 7,200 char/sec to 90,000 char/sec, depending
on tape unit model and recording density.
Effective speed: . . . . ........ ... . somewhat less than transmission speed; see
Paragraph . 71.
Manual Input: . ........00000. .+« .. ho provision.
FixedInput: ............... «.... hoprovision.
Transaction Code Input: ............ no provision.
Message Configuration: ............ up to 2,400 data characters, depending on

buffer size, preceded and followed by
control codes automatically supplied by
the 7711.
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.36

.37
.4
.43

.51

.52

.55

Operating Procedure
® Mount tape reels.

® Set tape density switch.

® Set speed.

® Set parity (even or odd).

6452:03

IBM 7711

® Select half-duplex or full-duplex operation.

® - Establish connection by manual dialing or signaling.

® Check that terminals are in phase (Ready light on).

® Press Start switch.
Entry of Time and Date: . .

OuTPUT
Output to Magnetic Tape

@ e o s e 8 s 0 o o

IBM 729 or 7330 Magnetic Tape Unit —

Tape size: ......... .
Tape code: . .........

Effective speed:. . ......

Format control: . . ......

e s o 0 o

L A A I Y

Rated output speed: ......

e o s s 0 o0

e s o 0 0 0 o »

ERROR DETECTION AND CORRECTION

Data Entry Errors

Type of checking: .........

Error indication: . ........
Correction procedure: .....

Data Transmission Errors

. Type of checking: ........

Error indication: . ........
Correction procedure:. . . ...

Data Recording Errors

Type of checking:. ........

Error indication: . . ...... .

Correction procedure: ......

Line Malfunctions

Detection:. . ....... e

Action: ........c0000

oooooooo

no provision.

0.5-inch, IBM 729-compatible.

IBM BCD (even parity) or binary (odd parity).

7,200 char/sec to 90,000 char/sec, depending
on tape unit model and recording density.

somewhat less than transmission speed; see
Paragraph . 71.

none.

character parity and longitudinal parity.

light.

automatic backspace and reread before trans-
mission,

character validity and longitudinal parity.
light.
automatic retransmission of record.

read-after-write check of character and longi-
tudinal parity.

light.

automatic retransmission of record.

loss of synchronization (lamp); continuous re-
transmission attempts. .
call service personnel.
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6452:04

IBM 7711

.71

.72

CONDITION INDICATORS

Input device available: .....

Input device busy: .......... .
Remote receiver ready:. . .. ......
Remote receiver busy: ......

Poweron:........
Improper data entry:
Transmission error:
Recording error: ......
Half-duplex/full-duplex: .
Recording density: . ... .

v s e e e o

.
e e 0 o o 0 0 0 0 o o
.

« s e .
.
.
o« .
.
.
.
.
.
.

DATA TRANSMISSION

Basic Characteristics

Rated transmission speed:. ..........

Transmission method: .............
Transmissioncode: ............ e
Transmissionmode:. . . .. ........ .

Order of bit transmission:. ..........
Synchronization: .................

Connection to Communications Lines

Communications Line

Public switched telephone networks
at the following speeds:

Common-carrier leased voice-band
line at the following speeds:

2,000 bits/sec (250 char/sec): . ... ..
2,100 bits/sec (300 char/sec): . ... ..

Telpak A at 40,800 bits/sec
(5,100 char/sec):

.......

Telpak C at 230,400 bits/sec

(28,800 char/sec): v v v v v v v e v o .’

lamp.
lamp.
lamp.
lamp.
lamp.
lamp.
lamp.
lamp.
lamp.
lamps.

150, 250, or 300 char/sec over voice-band lines.

5,100 char/sec over broad-band facilities. '

serial by bit. ‘

IBM 4-of-8 code; see Table I in the report on
the IBM 7710 Communication Unit, page
6451:05.

half-duplex.

1, 2, 4, 8, R, O, X, N.

synchronous; i.e., synchronization is main-
tained by the data signals.

Data Set*

Bell System Data-Phone
Data Set 202C or 202D.

Bell System Data-Phone
Data Set 201A.

Bell System Data Set 202C or 202D,
or Western Union 1200 Baud Data Modem.
Bell System Data Set 201A.
Bell System Data Set 201B, or Western
Union 2400 Baud Data Modem.

*In some cases, equipment data sets can be used; sec your local copmmon-

carrier communications consultants.

(1)
)

includes a data set.

includes a data set.

Connection to Telpak A requires a Telpak Channel Terminal A2, which

Connection to Telpak C requires a Telpak Channel Terminal C3, which

(Contd.)
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.73

.74

.9

EPORTS

Transmission Control

Call initiation:........ e e e
Call reception:, . ....... e e
Multistation Operation: . . . .........

PHYSICAL SPECIFICATIONS

manual dialing or signaling.
operator must establish voice communication

and then switch to data mode.

no provision.

6452: 05
IBM 7711

Component 7711
Width (inches) 29
Depth (inches) 30.6
Height (inches) 58
Weight (pounds) 800
Power (KVA) 2.5
Voltage 208 or 230
Frequency (Hz) 60
Phases 1
Temperature Range (°F) 60-90
Humidity Range (%) 8-80
Heat (BTU/hr) 3,600
PRICE DATA
Monthly Purchase Monthly
Compoment or Feature Rental Price Maintenance
$ $ $
7711 Data Communication Unit 1,065 46, 755 47
Buffer positions 201-400 20 900 NC
Buffer positions 401-800 39 1,745 NC
Buffer positions 801-1200 68 3,055 NC
Buffer positions 1201-2400 116 5,240 NC
Dual Communications Interface 20 925 NC
Internal Clock 25 1,150 NC
729 V/VI Attachment 10 400 NC
729 @I Magnetic Tape Unit 680 34,920 99
729 IV Magnetic Tape Unit 875 40,010 109
729 V Magnetic Tape Unit 725 36,085 103
729 VI Magnetic Tape Unit 920 41,175 114
7330 Magnetic Tape Unit 435 21, 340 58

NC — No charge

© 1967 AUERBACH Corporation and AUERBACH Info, Inc.
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IBM 2712 REMOTE MULTIPLEXOR
.1 GENERAL
11 Identity: .. ... ... ... 2712 Remote Multiplexor, Model 1 and Model 2.
.12 Manufacturer: ............0000.. International Business Machines Corp.

Data Processing Division
112 East Post Road
White Plains, New York

.13 BasicFunction: . ............... . multiplex multiple low-speed data transmissions
onto a single voice-band line,

.14 Basic Components

Name: ....... e eeees.e. 2712 Remote Multiplexor,

Model number: ..............c... 1.

Function: ................ e multiplex data from up to 10 lines operating at
134. 5 bits/sec over a single voice-band line.

Name: .........0c0c000.. e e 2712 Remote Multiplexor.

Model number: .......... 2,

Function: ........ Ce e e e et e multiplex data from up to 14 lines operating at

74. 2 bits/sec over a single voice-band line,
.15 Description

The IBM 2712 Remote Multiplexor is intended to provide economies in communications line -
costs by permitting messages from multiple low-speed lines to be transmitted simultaneously
over a single voice-band line. The low-speed lines are terminated at the 2712 by data sets,
IBM line adapters, or relays in the normal manner, When transmitting, the 2712 selects one
bit from each low-speed line during each scan cycle, adds a sync bit, and transmits these
bits as a word, When receiving, the 2712 divides each word from the remote station into in-
dividual bits and distributes each bit to the appropriate low-speed line. The 2712 can trans-
mit and receive data simultaneously; i.e., full-duplex operation is possible.

The 2712's primary purpose is to concentrate data transmission between a low-speed network
and an IBM System/360 computer, The 2712 communicates with the computer via a 2702 or
2703 Transmission Control (see Reports 8443 and 8444). The 2712 has no effect on the pro-
gramming of the computer; as far as the programmer is concerned, communications over
each low-speed line are handled as if the line were connected directly to the Transmission
Control.

Two models of the 2712 Remote Multiplexor are available, Model 1 can handle up to 10 nar-
row-band lines from IBM terminals operating at 134, 5 bits per second. Model 2 can handle
up to 14 telegraph-grade lines operating at 74. 2 bits per second.

.16 FirstDelivery: .........000.0... July 1966.
.17 Availability: ............ et 12 months.
.2  CONFIGURATION

The 2712 Model 1 requires, in addition to the basic unit, a line adapter for each line termina-
ted on the low-speed side and a data set for the single voice-band line terminated on the high-
speed side. Three line adapters are available:

e Data Set Line Adapter — Provides for connection of a narrow-band line terminated
by a common-carrier data set; see Paragraph , 72,

® IBM Line Adapter — Provides for direct cable connection of an IBM 1050 station
located not more than 40 feet away.

® IBM Limited Distance Line Adapter — Type 1 — Provides for communication
with IBM terminals located not more than 4. 75 miles away, via a privately-owned
4-wire transmission line.

© 1967 AUERBACH Corporation and AUERBACH Info, Inc. 5/67
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.2 ~ CONFIGURATION (Contd.)

Any combination of these adapters that does not include more than one cable-connected IBM
Line Adapter, nor more than 10 adapters total, can be used.

The 2712 Model 2 requires, in addition to the basic unit, one Telegraph Line Adapter for each
pair of telegraph lines terminated on the low-speed side and a data set for the single voice-
band line terminated on the high-speed side.

To allow servicing and testing to be performed, IBM requires that the 2712 Remote Multiplexor
be installed within sight (40 feet) of one of the terminal devices in the network.

See Paragraph . 72 for the standard communications facilities that can be used and the data
sets required, if any.

.3 INPUT: ......... e e ceee input to the 2712 is the data transmitted over a
group of low-speed lines; the 2712 multiplexes
this data for transmission over a single voice-
band line.

.4 OUTPUT: ........000.. e e output from the 2712 is the data it transmits to a
group of low-speed lines; the 2712 receives this
data, in multiplexed form, over a single voice-
band line and distributes the individual bits to
the appropriate low-speed lines,

.5 ERROR DETECTION AND CORRECTION: no provisions for checking.

.6 CONDITION INDICATORS

Power on: ...... e e et esaesee.. lamp,
Out of synchronization: .,.......... lamp,
Not connected to output line: ........ lamp.
CEmode (test): . ....cvveveconnns lamp.,

.7  DATA TRANSMISSION

At the present time, the 2712 Remote Multiplexor can only communicate, on the high-speed
side, with an IBM System/360 computer via a 2702 or 2703 Transmission Control Unit
equipped with the appropriate features (see Reports 8443 and 8444),

When transmitting to a remote System/360 computer, one bit is taken from each low-speed line
during each scan cycle. The data bits and one sync bit per cycle are formed into a word

which is transmitted over a voice-band line. When receiving data from the remote computer,
the word is broken down into individual bits which are distributed to the appropriate low-speed
terminals.

The word length for Model 1 is 11 bits (10 data bits and 1 sync bit), and the word length for
Model 2 is 15 bits (14 data bits and 1 sync bit).

The 2712 Remote Multiplexor can handle data flow in both directions simultaneously, i, e.,
full-duplex operation.

.71 Basic Characteristics

Rated transmission speed —
High-speed side —

Model 1: ............. e 1, 526 bits/sec.

Model 2: ......... e 1, 113 bits/sec.
Low-speed side (each line) —

Model 1: . ......covuvenennns 134, 5 bits/sec.

Model 2: ....... ceteeeesses. 74,2 bits/sec,

Transmission method: ............ serial by bit.
Transmission code —
Model 1: . .......oveeeeennonn 11 bits/word.
Model 2: ............ et e 15 bits/word.

(Contd.)
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Transmissionmode: ............. full-duplex.
Synchronization —
High-speed side: ............... synchronous (one sync bit is added to each word
transmitted).
Low-speed side: ... .veveveesnnn start/stop.

.72 Connection to Communications Lines

Communications Line Data Set*

Low-speed side

Model 1 —
Bell System Schedule
3A or 4 Data Channels: ......... Bell System Data Set 103F,
Western Union Class D

Data Channels: . .. ...vovevewonn Western Union 180 Baud Data Modem,
Model 2 —

Common-carrier leased telegraph-
gradelines: ..........e...... nonerequired.

High-speed side (Both models)

Bell System Schedule 4,
Type 4A or Type 4B leased
Data Channel**: , ., .., ........... Bell System Data Set 202D,

.73 Transmission Control: ............ the 2712 is a completely passive element in a
communications network; it contains no facilities
for transmission control,

.74 Multistation Operation: ........... no provision,
.8 PHYSICAL SPECIFICATIONS

2712 Remote

Component Multiplexor
Width (inches) 43
Depth (inches) 24
Height (inches) 29
Weight (pounds) Approx. 400
Power (KVA) 0.5
Voltage 115
Frequency (cps) 60
Phases 1
Temperature range

(F.) 50 to 110
Humidity Range (%) 10 to 80
Heat (BTU /hr) 1, 500

* In some cases, equivalent data sets can be used; check with your local common-~carrier
communications consultant. See also Paragraph .2, Configuration,

**  Full-duplex Type 4A line is required for 2712 Model 2; full-duplex Type 4B line is required
for Model 1.
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.9  PRICE DATA

Monthly Purchase Monthly
Component or Feature Rental* Price Maintenance
$
2712 Remote Multiplexor:
Model 1 460 20,080 28.175
Model 2 495 21,605 30.25
Data Set Line Adapter 10 450 0.75
IBM Line Adapter (for con- 10 450 0.75
nacting a nearby IBM 10£0
station)
IBM Limited Distance Line 13 585 1.00
Adapter — Type 1
Telegraph Line Adapter (pro- 40 1, 750 1.75
vides for connecting two
telegraph-grade lines to a
2712 Model 2)

* Monthly rentals are shown for 24-hour usage.

5/70 AUERBACH Data Communications Reports



AUERBACH . 6454:00
DATA
COMMUNICATIONS

AUERBACH TEPORTS IBM 2740
* REPORT UPDATE

REPORT UPDATE

} IBM 2740 MODEL 2

IBM has introduced a buffered 2740 Communication Terminal, which is designated the Model 2;
the previous unbuffered 2740 has been continued with no changes, and is designated the Model 1.
Other than the differencés stated in this Report Update, the buffered 2740 Model 2 is identical to
the unbuffered Model 1.

The 2740 Model 2 can communicate only with a remote System/360 computer equipped with a 2701
Data Adapter Unit or a 2702 or 2703 Transmission Control (see Reports 8442, 8443, and 8444)
and only over a leased or privately owned communications facility.

The basic 2740 Model 2 is equipped with a 120-character core buffer. Data entered from the key-
board is stored in the buffer, which allows the typed copy to be visually verified prior to trans-
mission. Received messages are transferred directly to the printer and are not stored.

Optional features include:

e Buffer Expansion — one or two expansion modules can be added to increase the basic
buffer capacity to 248 or 440 character positions.

e Buffer Receive — permits received messages to be stored in the core buffer prior to
printing; the contents of the buffer is printed when an EOT control character is received.

e Document Insertion — permits single-part ledger cards to be inserted in front of the
typewriter platen without using the platen knobs. Manual positioning is required for
each new print line; the top 1-1/3 inch and the bottom 1 inch cannot be used for printing.
A pin-feed platen cannot be used with this option. The Document Insertion option can
be obtained for handling two widths of ledger cards: six or 7-3/8 inches. Either width
can be up to five inches long. The positioning of the ledger cards is such that a short
space is available ahead of the ledger card for printing on a form carried in the regular
carriage. A space 2.5 incheslong is provided with the narrower card (6-inch width),
and a space 5.5 inches long is provided for the wider card (7-3/8-inch width).

e Edit — provides two additional keys: Line Return and Line Type, to be used for keyboard
editing of incorrectly entered data prior to transmission.

e. Header Control — permits message header information to be entered from the keyboard
and stored in increments of four characters up to a total of 28 characters. The header
is stored beginning with the first character position of the buffer. The header is trans-
mitted with each message and can be verified prior to a transmission. Header length
must be pre-designated.

e 600 BPS Speed Base — provides data transmission at 600 bits per second (66.7 char/sec)
over leased or privately owned facilities. The peak printer rate remains at 14.8 char-
acters per second.

e Telegraph Line Attachment — provides data transmission at 75 bits per second (8. 33
characters per second) over a leased telegraph-grade line. The print rate remains at
14.8 characters per second if Buffer Receive option is incorporated. This option can-
not be used if the 2740 is connected to an IBM 2712 Remote Multiplexor.

e Split Friction Feed Platen — provides a two-section platen; printing line length is 5-1/2
inches on left side, 7-1/2 inches on right. When this option is included with the Docu-
ment Insertion option, two separate forms, in addition to a ledger card, can be inserted
and individually controlled. Document Insertion and six-lines-per-inch vertical spacing
are prerequisite to this option. ’

Some options available for the Model 1 are not available for the Model 2; see Paragraph .9.

IBM 2750 MODEL 2 PRICES

The price data on page 6454:08 has been updated to reflect current prices and features included
with the IBM 2740 Communication Terminal, Models 1 and 2.
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IBM 2740 COMMUNICATION TERMINAL

GENERAL
Identity: . ..................... 2740 Communication Terminal.

Manufacturer: . . .. .. .. ... ... ..... International Business Machines Corp.
Data Processing Division
112 East Post Road
White Plains, New York.

Basic Function: . . . .. .. ........... two-way typed-message data communication at
14. 8 char/sec over narrow-band or voice-band
communications facilities.

Description

The IBM 2740 Communication Termmal is an adaptation of the IBM Selectric Typewriter
designed to provide half-duplex typed-message data communications at 14. 8 characters per
second (134. 5 bits per second) over a privately-owned or leased common-carrier narrow-
band or voice-band line, or the public telephone network.

The 2740 can communicate with other 2740 terminals or with a remote IBM System/360 com-
puter equipped with a 2701 Data Adapter Unit or a 2702 or 2703 Transmission Control (see
Reports 8442, 8443, and 8444). An optional feature provides a 2740 terminal with the cap-
ability to respond to polling or selective addressing messages transmitted from the System/
360 computer.

The 2740 can operate in either a '"communicate' mode for data communications or in a '"local"

mode for local typing functions. The printing mechanism of the 2740 utilizes an interchange-
able ''type ball'" similar to those used in IBM Selectric Typewriters.

Three different transmission codes and corresponding keyboards can be selected for use with
the IBM 2740 Terminal; see Figure 2 and Tables I, II, and III. The Standard Selectric
Typewriter code and keyboard permit the use of Selectric typewriter type-balls, but there
are differences in the selection of special symbols among the many type-balls offered. The
Paper Tape EBCD and BCD Transmission codes are compatible except for punctuation marks
and special symbols. These two codes are not compatible with the Standard Selectric Type-
writer Codes. IBM emphasizes that any network employing multiple 2740 or 2741 (see
Report 6455) Communication Terminals should use the same keyboard and code for all units.
If a System/360 computer were included in the 2740 Terminal network, the computer could
perform code translations to iron out terminal code compatibility problems, but only at the
cost of extra programming and processing time.

Optional features that are available for the 2740 Communication Terminal include:

e Record Checking — Provides for automatic generation and checking of character
and message parity. A switch is provided to enable or disable the checking
- feature.

¢ Automatic EOB — Provides for transmitting an End-of-Block (EOB) code and
message parity character after each line is typed and the carriage is returned.
This feature is available only with the Record Checking feature; it provides
message parity checking on a line-by-line basis instead of on the whole
transmission.

e Dial Up — Permits the 2740 to be connected to the publlc telephone network via a
common-carrier data set.

e Station Control — Provides the 2740 terminal with the capability to recognize and
respond to special addressing and control signals transmitted from a System/360
computer. Inclusion of the Station Control feature excludes the Dial Up feature,

¢ Transmit Control — Allows a remote computer to control the transmit/receive
status of a 2740 terminal if operation is over the public telephone network. The
Dial Up feature is required for installation of the Transmit Control feature.

© 1967 AUERBACH Corporation and AUERBACH Info, Inc. 5/67
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Figure 1. IBM 2740 Communication Terminal

Description (Contd.)

e Pin-Feed Platen — Allows sprocketed forms to be used and fed; provides more
precise control over vertical positioning and alignment of printing, which could
be important if preprinted forms are used.

The 2740 Communication Terminal is connected to a communications line via either a
common-carrier data set or an IBM line adapter. Four different IBM line adpaters are
available for various types of communications lines. These include: ’

® Limited Distance Line Adapter Type 1 — For use with a two-wire or four-wire
privately-owned or leased common-carrier line not exceeding 4. 75 wire-miles
in length. The four-wire version of the adapter can be used to communicate with
the IBM 2712 Remote Multiplexor.

e IBM Limited Distance Line Adapter Type 2 — For use with a two-wire privately-
owned or leased common-carrier line not exceeding 8. 0 wire-miles in length.

e IBM Leased Line Adapter — For use with a privately-owned or leased common-
carrier voice-band line.

® IBM Shared Line Adapter — Provides the capability for transmitting over a
subchannel of a voice-band line; up to four subchannels can be "derived' from a
single line. Different models utilize different subchannels. The remote station
must be equipped with a similar modem, and only terminals on the same sub-
channel can communicate with one another.

First Delivery: . ................ December 1965.
Availability: .. ................ 12 months.
CONFIGURATION

A 2740 Communication Terminal consists of a manual input keyboard, a printing component,
special features as desired, and a common-carrier data set or IBM Line Adapter, depending
on the tranmission facility employed. See Paragraph .72 for the standard communications
facilities that can be used and the data set required.

(Contd. )
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TABLE I: IBM STANDARD SELECTRIC TYEPWRITER CODE
BIT VALUE
LOWER CASE llAlclil4lzl' UPPER CASE
: % E y S—— :
) A 42 1 .
" C 4 "
ka Q
A 2 +
A 8 2 1 =
LY [] 7
/1 1 B
2 2 "
3 T 2 1 T
4 8
5 4 %
6 [4 4 2
7 [4 4 1
4 2 .
8 2 (
[ 8 )
B [ 4 2 A
b A [ 8 2
c A C 4 2 C
d A 4 D
e A C 4
[ ] A C 2 1
B A 1 G
_A 8 1 H
B 4 2
B A [4
A 2
A < 8
m 8 C 1 M
n A C 2 N
) C 8
B A 4
q A C 4 2 Q
v 4 1
3 8 1
1 A L
[ A 2 U
v B 2 \
w 8 [ 8 2. w
X A < X
Y B A C 8 Y
z C 8 2 FA
THE CODES BELOW ARE NOT PRINTABLE
FUNCTION CODES MEANING
PN C 8 4 Punch On
BY A 8 4 8
RES B 8 4 Restore
PF 8 A [4 8 4 Punch Off
RS 8 4 1 Reader Stop
LF A C 8 4 1 Line Feed
NL 3 C 8 4 1 New Line (Corrier Return and Line Feed)
HT 8 A 8 4 1 i Tab
uc 8 4 2 Upper Cose
EOB A C 8 4 2 End of Block
8S 8 [4 842 Back
LC 8 A 8 4 2 lowss Case
EOT [ 8 4 2 1 End of Ti
PRE A 8 4 2 1 Prefix
L B 8 4 2 1 Idle
| DEL B A g 8 : g 1 :‘o‘lm
Space c Space
Reprinted from IBM 2740 Communication Terminal, Form A24-3403, published by IBM.
MAR [ @ ¢ $ % ¢ & * ( ) - + |IBACK
REL nfl 23l 4|ls 6 1l 7 9 o || - = ||spAce| [INDEX
o
TAB—l w E R T Yy || u 1 olile 1
CLR ETURN ON
"
LOCK| A s D F G H K L i '
’ ?
SET SHIFT Z X C \2 B N M . / SHIFT OFF
SPACE BAR
Figure 2. Keyboard used with Standard Selectric Typewriter code (see Table I). Keyboards
used with the other codes vary in the selection of punctuation marks and special
symbols and their locations.
* (D transmission control code used by the 2741.
A 1Q&7 AIICDRANU Narnanvatinn and AIICDDANU [nfa lan &/R7
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TABLE II: IBM PAPER TAPE TRANSMISSION CODE/BCD
_%_EL-CHA RASEV Bit Value I"‘MM——CM
S"ANTyn'lJAAICI [« T2 T A Typ]
S ) — y—
- —
* ?ﬁ JI: {lkl A : p 1/4
& [+1=13 A C 3 < ¥
- 8 — \ —
A [4 T 2
1 =1 > I
2 o 1)@
[ K] 1] i r
£ I
C 1 % 1 (1%
C 2 1 2
p 1 -
8
C 8 T (]I I
[4 8 2 JI 1§
A I
A 2
< AT 71
d A
e A (4 1
f A [ 2
A < 1 el
A 8 H
A [4 8 1 ]
< T A
(4 2 K
Z T L
m C M
o 1 N
9 2
P C 2 1
q [d 8
I 8 1
s A C 2
t A 2 1
9 A (4
v A 1
w A 2 N
X! A < 2 1
Y A [d 8
z A 8 1
THE CODES BELOW ARE NOT PRINTABLE
FUNCTION CODES MEANING
PN C 8 4 Punch On
BY A 8 4 Byposs
RES. B 8 4 Restore
PE B A__C 8 4 Punch OFf
RS 8 4 1 Reader Stop
LF A C 8 4 1 Line Feed
NL 8 C 8 4 1 Naw Line (Corrier Rotyrn and Line Feed)
HT 8 A 8 4 1 Horizontal Tab
g 8 4 2 Upper Case
EOB A C 8 4 2 End of Block
BS B C 8 4 2 Back
Lc 1] A 8 4 2 lower Case
EOT C 8 4 2 1 End of
PRE A 8 4 2 1 Profix
1L 8 8 4 2 1 Idle
i} A C 8 4 2 1 Delete
C 4 2 Bid
Space C Space
Reprinted from IBM 2740 Communication Terminal, Form A24-3403, published by IBM.
INPUT
Prepared Input: . . . .. ............. no provision.
Manual Input
Method of entry: .. ........... via 44-key keyboard; additional keys provide
special functions such as backspace, shift,
carriage return, horizontal tabs, etc.
Quantity of data:. . . .. .......... ... variable.
Character set:. . .. .. ............. 44 distinct character codes, in conjunction with
upper and lower case control codes, provide
88 upper and lower case alphabetic, numeric,
and special characters; see Tables I, II, and IIIL
Comments: . . . ... .......vuvvuon.. three keyboards are available which correspond
to the three different codes. The keyboard for
the Standard Selectric Typewriter Code is
shown in Figure 2.
FixedInput: .................... no provision.
Transaction Code Input:. . . .......... no provision.

* (D transmission control code used by the 2741,
(Contd.)
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i Volve
LOWER CASE ] I A l (4 ] I 4_l 2 I UPPER CASE
A =
| . - |
A T 1
. 1) -
! A $
A [4 03
- [ -
A < 1 ki J
1 -
1 K3
< 2 1 i
(4 Y X
[4 2 4
4 T >
3 g
c 8 1
[4 7
~
4
< < 2 1
4
I 1
¥ [4 4
] 1
] H
T3 1
(4 1
< 7
1 2 il
ry (4 M
n 4 []
) £
I (4 21
9 c 8
Il I} 1
s (4 2
[ 21
M <
v 3
- 2
X < 2 3
X < ]
3 [] 1
THE CODES BELOW ARE NOT PRINTABLE
FUNCTION CODES MEANING
T c 8 4 Punch On
14 A s 4 [T
3] (] 4 Bettorg
v v R ¢ 3 “Punch OFF
[H 4 )| Reoder Siop
13 A (4 4 1_| Ling Feed
NL ] c 4 1 _| New Ling (Corcige Retyen ond Line Feed) -
HY s A 7y V| Merizgmel Tob
uc 4 2 Usper Cose
€08 A_Cc 8 4 2 End of Block
] (4 8 4 1 Back
C 8 A [] 4 2 Lower Cote
EOT C L] 4 2 1 _|Endof
PRE A [ ] 4 2 1 _| Prafic
i [} 8 4 2 1 | dle
DEL ] A [4 [ ] 4 2 1 _| Deiste
a [4 4 2 8id
C Space

Reprinted from IBM 2740 Communication Terminal, Form A24-3403, published by IBM.

.35 Message Configuration

With no special features, a transmitted or received message consists of a bid character
followed by the text and an end-of-transmission character. With the Record Checking feature
installed, the end-of-transmission character is replaced by an end-of-block character

followed by a message parity check character (LRC). If the response from the remote terminal
is positive ("'. " character) and there is no more text to transmit, the end-of-transmission
character is transmitted. If the response is negative ("'-'"' character), the text is manually
rekeyed and retransmitted as before.

If the Transmit Control feature is installed, the remote computer must transmit a two-character
sequence (/ space) immediately after the dialed connection is established. The 2740 Terminal
and remote computer can then exchange text messages in the format outlined above.

If the Station Control feature is installed, the remote computer initiates all message flow by
addressing messages to the terminals or polling the terminals for messages to be transmitted
to the computer. When addressing, the computer transmits a four-character message to the
terminal consisting of the end-of-transmission character followed by a start-of-address char-
acter, aterminal address character, and a space character. The terminal responds with a
one-character positive reply (. "'). The format of the messages addressed to the individual
terminal is then the same as with no special features or with just the Record Checking feature.
The message exchange when the computer initiates a polling operation is similar except that
the start-of-address character is not included in the polling message and the polled terminal
responds directly with text messages in the same format as for the addressing operation.

*(D transmission control code used by the 2741.

© 1967 AUERBACH Corporation and AUERBACH Info, Inc.
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Operating Procedure

(1) Place terminal in Communicate mode (switch).

(2) Establish connection by dialing or manual signaling.

(On a dedicated line,

a permanent connection can be maintained. )

(3) Press the Bid key.
(4) Key in message.

(5) Press End-of-Transmission key.
(6) Press Dial Disconnect key if operating over a dialed network.

Entry of Time and Date: . .. ........
OUTPUT

Output to Printer
Output medium:

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

Rated printing speed: . ............
Effective speed:

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

Format control:

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

Comments:

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

ERROR DETECTION AND CORRECTION
Data Entry Errors:

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

Data Transmission Errors

Type of checking:

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

...........

CONDITION INDICATORS

Remote receiver ready:
Remote receiver busy: .. ..........
Power on:
Transmissior error (with optional

feature)

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

-------------------

Transmit mode:
Receive mode:

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

no provision.

friction-fed or pin-fed (optional) fanfold forms up
to 15. 5 inches wide (13-inch writing width).

88 printable characters; see Tables I, II, and III

14. 8 char/sec.

less than rated speed due to carriage return,
line feed, or other format operations.

controlled by function codes in incoming data,
or manually by operator. Controls include line
feed, carriage return, case shift, backspace,
and horizontal tab.

horizontal spacing is 10 char/inch (12 char/inch
optional); vertical spacing is 8 lines/inch
(8 lines/jnch optional).

no provision for checking except through visual
verification of input data when typed.

character and message parity (with optional
Record Checking feature only).

when receiving, a hyphen is printed in place of
a character received in error; at the end of
the message, if a character or message parity
error was detected during the message trans-
mission, a hyphen is printed at both receiving
and transmitting terminals, and the keyboard
is locked, an audible alarm sounded, and the
Restart light is turned on at the transmitting
terminal.

operator at transmitting terminal depresses
Restart key and retypes message.

no provisions for checking.
no special provisions for checking.

none.
none.
visible switch setting.

lamp.
none.

visible switch setting.
lamp.
lamp.
lamp.
lamp.

(Contd. )
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DATA TRANSMISSION
Basic Characteristics

Rated transmission speed:
Transmission method:

Transmissioncode: . .............

Connection to Communications Lines

.........

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

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

Communications Line
Bell System Data Channel Type

Western Union Class D Data
Channel:

Privately-owned or leased common-
carrier narrow-band or voice-band
line:

Transmission Control

*k

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

6454:07

IBM 2740

14. 8 char/sec (134. 5 bits/sec).

serial by bit.

IBM Standard Selectric Typewriter Code,
IBM Paper Tape Transmission Code/BCD
or /EBCD; see Tables I, II, and III.

half-duplex.

high-order bit is transmitted first (bit position B).

start/stop.

Data Set*

Bell System Data Set 103F.

Western Union 180 Baud Data Modem.
Bell System Data-Phone Data Set 103A.

IBM Line Adapter. **

manual dialing or signaling.

requires operator attention.

16 different control codes can be received from
a remote station to perform a variety of
functions such as line feed, carriage return,
case shift, horizontal tab, backspace, etc.

limited to broadcast operations without special
features; i. e., transmissions originating at
one terminal will be received and printed by
all terminals connected to the same line.

The optional Station Control feature enables
a 2740 to respond to polling or addressing
messages from a remote System/360 computer.
No provisions are included for interpretation
of such responses; i.e., 2740's can be used
as remote terminals for multistation operation,
but not as the central control.

In some cases, equivalent data sets can be used; check with your local common-carrier

communications consultant.

See Paragraph . 15 of this Report for a description of the IBM Line Adapters available.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc.
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PHYSICAL SPECIFICATIONS

2740 Communication

Component Terminal
Width (inches) 28.175
Depth (inches) 25.25
Height (inches) 36.50
Weight (pounds) 325
Power (KVA) 0.15

(1) Rentals shown are for 24-hour usage.

(2) Time and materials only.

AUERBACH Data Communications Reports

Voltage 115 or 208/230
Frequency (Hz) 60
Phases 1
Temperature Range (°F) 50-110
Humidity Range (%) 10-80
Heat (BTU/hr) 400
PRICE DATA
Monthlzr Purchase Monthly
Component or Feature Rental (1) Price Maintenance
$ $ $
2740 Communication Terminal
Model 1 95,00 3,930 21,50
Model 2 145.00 6,015 21.50
Optional Features for Model 1
Automatic EOB 3.50 160 NC
Dialup 3.00 135 NC
Station Control 15.00 675 NC
Transmit Control 5.00 225 NC
Optional Features for Model 2
Buffer Expansion
Positions 121 to 248 10.00 415 0.50
Positions 249 to 440 15.00 620 0.50
Buffer Receive 5.00 205 NC
Document Insertion 6.00 250 1.50
Edit 10.00 415 NC
Header Control 5.00 205 NC
600 bps Speed Base 10.00 415 NC
Telegraph Line Attachment 3.00 130 1.00
Split Friction Feed Platen - 60 (2)
Optional Features for Either Model
Pin Feed Platen —_ 59.25 2)
Record Checking 16.50 745 NC
IBM Line Adapters
Limited Distance — Type 1 3.00 135 NC
Limited Distance — Type 2 10.00 450 0.50
Leased Line Adapter 10.00 400 1.00
Shared Line Adapter (1 20.00 800 1.25
subchannel)
NC — No charge
Notes:
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IBM 2741

1BM 2741 COMMUNICATION TERMINAL

GENERAL
Identity: .. ...............00.... 2741 Communication Terminal.
Manufacturer: .. ...... [ International Business Machines Corp.

Data Processing Division
112 East Post Road
White Plains, New York.

Basic Function: . . . ... v v v v v v v v vt two-way typed-message communication at 14.8
char/sec over narrow-band or voice-band
communications facilities.

Description

The IBM 2741 Communication Terminal is a slightly-modified IBM Selectric Typewriter with
control electronics that enable it to serve as a remote terminal for an IBM System/360 com-
puter, Three keyboards, which correspond to three different transmission codes, are avail-
able for the 2741. The same keyboards and transmission codes are available for the IBM 2741
as for the IBM 2740: see Report 6454.

The 2741 can communicate only with an IBM System/360 equipped with a 2701 Data Adapter
Unit or a 2702 or 2703 Transmission Control; a 2741 cannot communicate directly with another
2741 terminal. The rated transmission speed is 14.8 characters per second (134. 5 bits per
second), but input speed is naturally limited by the operator's typing speed.

The 2741 was designed to provide the System /360 computers with easy-to-use remote termi-
nals for various time-sharing or inquiry applications. Toward this purpose, the optional
Interrupt feature (also called the Break feature)permits a 2741 to transmit a signal which

the remote System/360 computer will interpret as an interrupt signal. This enables the 2741
terminal to establish immediate communication with the remote computer.

Other optional features include a pin-feed platen, connection to the public telephone network
(the Dial-Up feature), and Typamatic Keys (which provide automatic repetition of hyphen/
underscore, space, and backspace operations when the appropriate key is pressed harder
than usual).

Connection to a communication line is via a common-carrier data set or an IBM Line Adapter.
The same line adapters are available for the 2741 as for the IBM 2740; see Paragraph 6454. 15
in the 2740 report.

First Delivery: .............. «+ . March 1966.
: Availabilig: .................... 12 months.
CONFIGURATION

A 2741 Communication Terminal consists of a manual input keyboard, a printing component,
special features as desired, and a common-carrier data set or IBM Line Adapter, depending
on the transmission facility employed. See Paragraph .72 for the standard communications
facilities that can be used and the data sets required.

INPUT

PreparedInput:. . ................ no provision,

Manual Input

Methodofentry: . ........c. 000 . via 44-key keyboard; additional keys provide
special functions such as backspace, carriage
return, horizontal tab, etc.

Quantity ofdata: . ................ variable.

Character set: ......... e e 44 distinct character codes, in conjunction with

upper and lower case control codes, provide
88 upper and lower case alphabetic, numeric,
and special characters; see Report 6454:
Tables I, II, and III.
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Figure 1. IBM 2741 Communication Terminal

.32 Manual Input (Contd.)

Comments: . ...e.veve0eees...... three keyboards are available which correspond to
the three different codes. The Standard Selectric
Typewriter keyboard is shown in Figure 2 of
Report 6454,

.33 FixedInput: .........¢veev..... DnOprovision.
.34 Transaction Code Input: ........... noprovision.
.35 Message Configuration: ........... datacharacters are preceded by a@code (auto-

matically transmitted) and followed by an end-
of-transmission code (EOT) keyed in by the
operator.

.36 Operating Procedure

To transmit a message to the remote computer, the operator:
1 Places the terminal in the Communicate mode.

(2) Establishes connection by dialing or manually signaling. On a
dedicated line, a permanent connection can be maintained. (After connection
is established, aéis automatically sent to the computer and the keyboard is
unlocked.)

(3) Keys in the message.
(4) Presses either the Attention key or the Carriage Return key. When either
key is depressed, an EOT code is sent to the computer.

The terminal is automatically placed in the receive state when a(D)code is received from the
computer, in response to a transmitted message. An EOT code received from the computer
causes the 2741 to switch to the transmit state and unlocks the keyboard. Communication is
terminated by the operator who switches the terminal to the local mode. The terminal also

disconnects when power is switched off.

(Contd.)
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The 2741 Communication Terminal is designed to communicate with an IBM System/360 com-
puter over a dedicated privately-owned or leased common-carrier communications facility;
a permanent connection is maintained between the two stations unless the Dial-Up feature is

used.

.37 Entry of Time and Date: . . ..... ..... Do provision.
.4 OUTPUT
.44 Output to Printer

Output medium: .. ... ... .......... friction-fed or pin-fed (optional) fanfold forms up
to 15. 5 inches wide (13-inch writing width).

Character set: .................. 88 printable characters; see Tables I, II, and III
in Report 6454,

Rated printing speed: . . ............ 14.8 char/sec.

Effective speed: ... .............. less than rated speed due to carriage return,
line feed, or other format operations.

Format control: ................. controlled by function codes in incoming data or
manually by operator. Controls include line
feed, carriage return, case shift, backspace,
and horizontal tab.

COMMENES: « v a6 o v e oo oveennennnn horizontal spacing is 10 char/inch (12 char/inch
optional);

vertical spacing is 6 lines/inch (8 lines/inch
optional).

.5 ERROR DETECTION AND CORRECTION:. no provisions for checking except for visual
verification of input data when typed.

.6 CONDITION INDICATORS: ...... . ... visible switches for power on/off and terminal
mode (communications/local) only.

.7 DATA TRANSMISSION

.71 Basic Characteristics

Rated transmission speed: .......... 14.8 char/sec (134.5 bits/sec).
Transmission method: ............. serial by bit.

Transmissioncode: . . ........ «.... identical with codes used by IBM 2740; see
Report 6454, Tables I, II, and III.

Transmissionmode: .............. half-duplex.

Order of bit transmission: .......... high-order bit is transmitted first.

Synchronization: . ............ . ... start/stop.

.72 Connection to Communications Lines

Communications Line Data Set*

Bell System Schedule 3A Data Channel: . . Bell System Data Set 103F.

Western Union Class D Data Channel: . .. Western Union 180 Baud Data Modem.
Public switched telephone network:. .. .. Bell System Data-Phone Data Set 103A.

Privately-owned or leased common-
carrier narrow-band or voice-band
line: .......... eeesseecassss. IBM Line Adapter. **

.73 Transmission Control

Call initiation: .......cc0 v veen.en.n manual dialing or signaling.
Call reception: ................. operator attention is required.

*In some cases, equivalent data sets can be used; check with your local common-carrier
communications consultant.

** See Paragraph 6454.15, in the IBM 2740 report, for a description of the IBM Line Adapters
available.
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Transmission Control (Contd.)

Functional operations:.. ...

Multistation Operation: . ...........
PHYSICAL SPECIFICATIONS

D A A I

16 different control codes can be received from

a remote station to perform a variety of func-
tions such as line feed, carriage return, case
shift, horizontal tab, backspace, etc.

no provision.

2741
Component Communication
Terminal
Width (inches) 28.75
Depth (inches) 25.25
Height (inches) 36.50
Weight (pounds) 325
Power (KVA) 0.15
Voltage 115 or 208/230
Frequency (Hz) 60
Phases 1
Temperature Range (°F) 50-110
Humidity Range (%) 10-80
Heat (BTU/hr) 400
PRICE DATA
Monthly Purchase Monthly
Component or Feature* Rental** Price Maintenance
$ $ $

2741 Communication Terminal 85.00 3,930 23.50
Optional Features

Dialup 3.00 135 NC

Interrupt 2.50 115 NC

Pin-Feed Platen — 59,25 *okk

Typamatic Keys 5.00 225 NC

NC — No charge

* See Paragraph 6454.9 for prices of the various IBM Line Adapters.
** Rentals shown are for 24-hour usage.

***x Time and materials only.
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AUERBACY REPORT UPDATE

"REPORT UPDATE

P> IBM ASSIGNS MODEL NUMBERS TO ITS 2260 DISPLAY STATIONS

IBM has assigned two model numbers to its 2260 Display Stations without affecting the existing
configuration rules presented in the table on page 6456:02. The 2260 Display Station used with
the 2848 Model 3 is now designated the 2260 Model 1; the Display Station used with the 2848
Models 1 and 2 is now designated the 2260 Model 2.

P> DISPLAY STATION PRICES CHANGED

The price data on page 6456:12 has been updated to reflect current prices and features included
with the 2260 Display Station.

P IBM INTRODUCES TWO CONTROLS FOR LOCAL DISPLAYS |

IBM has introduced two new models of the 2848 Display Control for local operation of the 2260
Display Station at a maximum data rate of 2560 characters per second. IBM found that the
2848 Models 1 and 2 could not adequately handle a large number of displays operating locally
(i.e., via direct cable connection). Models 21 and 22 have additional transfer buffering to
accommodate larger volumes of data. Models 1 and 2 can still be used for small-volume local
operation and are significantly less expensive than Models 21 and 22 (see page 6456:12).

The new 2848 Models 21 and 22 Display Controls correspond to the 2848 Models 1 and 2, re-
spectively, in maximum display size and number of connected displays. Model 21 can accom-
modate up to 12 (basic) or up to 24 (with an expansion unit) 2260 Model 2 Display Stations.
Model 22 can accommodate up to 8 (basic) or up to 16 (with an expansion unit) 2260 Model 2
Display Stations. A display adapter is required for each pair of 2260 Display Stations. An
alphanumeric keyboard with the numbers arranged in a block format is available with the 2848
Models 21 and 22.

© 1967 AUERBACH Corporation and AUERBACH lInfo, Inc. 11/67
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.1 GENERAL
11 Identit;': W e s e e s s esesseceesseeess 2260 Display Station; 2848 Display Control,
Models 1, 2 and 3; 1053 Model 4 Printer.
.12 Manufacturer: . ......eece.0...... International Business Machines Corp.
Data Processing Division
112 East Post Road
White Plains, New York
.13 BasicFunction: ......c.sce....... visual display, via a cathode ray tﬁbe, of data
transmitted between a 2260 and a local or re-
mote IBM System/360 computer; data can be
entered via a keyboard; printed output is
optional.
.14 Basic Components

Name: .. ..veeeeeeveesosseessss 2260 Display Station.

Function: .. ...cvceeeeeveesess.. displayof alphanumeric data,

Name: .....c00ceesseossasssaass 2848 Display Control,

Model number: ........0000eee... ‘1,2, 0r3.

Function: .. ..v.cveeeessesses.s. provides basic control and buffer storage for
Display Stations; different models permit con-
nection of different numbers of stations and
different display sizes.

Name: . .vo.cvevveveosessssssssss 1053 Printer,

Modelnumber: ......co000000000. 4.

Function: .....¢cvevveessses0s0... provides printed output; maximum of one per

2848 Control.
.15 Description

The IBM 2260 Display Station is designed to facilitate rapid access to data stored in an IBM
System/360 computer, under control of a stored program in the computer. The 2260 displays
data on the face of a cathode ray tube and can include a keyboard for data entry by the
operator.

Multiple 2260 Display Stations can be controlled by a 2848 Display Control. The 2848 Control
can be connected directly to a Multiplexor or Selector Channel of an IBM System/360 Model
30, 40, 44, 50, 65, 67, or 75 computer, or it can be connected remotely via a common-
carrier leased voice-band line, appropriate data sets, and a 2701 Data Adapter Unit incorpo-
rating an IBM Terminal Adapter Type III (see Report 8442). Each 2260 Display Station can
be located up to 2,000 cable-feet from the 2848 Control.

The data transmission rate between a directly-connected 2260 station and the computer is
2,560 characters per second. When the 2260 is connected remotely, the data transmission
rate is 120 or 240 characters per second (1,200 or 2,400 bits per second, respectively).

The functional operation of the 2260 when connected to a System/360 computer is similar to
its operation when connected remotely. The remainder of this report reflects the 2260
Display Station operating remotely, as a communications terminal device, except where
specifically stated.

Basic Operation

The 2260 Display Stations and associated 2848 Display Control operate in a half-duplex rhode.
All communication between the display complex and the remote computer is initiated by the
computer,

Displayed data is received from the remote computer or is keyed into the 2260 by the opera-
tor. When data is to be entered, the operator keys in the data and depresses the Enter Key.
The displayed data will be transmltted to the computer the next time the computer requests
a transfer.

6456:01
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Figure 1. IBM 2260 Display Station

Except when an error is detected in a command sequence, all data messages are acknow]edged
to indicate correct or incorrect reception by both the 2848 Control and the remote computer.

The 7-level ASCII transmission code is employed, with an eighth bit added for character parity.
A total of 10 bits are transmitted for each character, including start and stop bits. The re-
mote System/360 computer automatically converts the seven-level code into an eight-level

code by adding a bit; see Table II. These converted codes do not correspond to the internal
EBCDIC code of a System/360 computer; see Table IV. If extended internal computation or
output at the computer site is desired, data received from a 2260 Display Station will need to
be converted to the internal code by the stored program in the System/360 computer.

Display Complex

A display complex consists of the following components:
® One 2848 Display Control, Model 1, 2, or 3;

e Up to 24, 16, or 8 2260 Display Stations; depending on which model of the 2848
is incorporated; and

® One 1053 Model 4 Printer (optional).
The maximum number of Display Stations and the maximum display size for each model of

the 2848 Display Control are shown in the table below.

AUERBACH Data Communications Reports

. ) Maximum Number of Maximum Size of Display
2848 Display Control 2260 Display Stations Lines Char/Line | Characters
Model 1 24 6 40 240
Model 2 16 12 40 480
Model 3 8 12 80 960
(Contd.)
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The 2848 Display Control provides the basic control logic and buffer storage for all units, and
a character generator for converting the 7-bit ASCII data codes into a 35-bit video display code.
Display adapters contain delay-line buffers for each Display Station; these buffers store video
display codes and continuously regenerate the display. Characters and sympools are displayed
by a 5-by~7 dot matrix; each bit of the video display code corresponds to one dot-matrix po-
sition. One Display Adapter is required for each pair of Display Stations. A separate adap-
ter is required for connecting the 1053 Printer.

The Display Station consists of a 12-inch-diameter cathode ray tube with a display field 4
inches high by 9 inches wide. A numeric or alphanumeric keyboard can be incorporated in
each 2260 Display Station, or the station can be used without a keyboard for display purposes
only. Figure 1 shows the 2260 Display Station with alphanumeric keyboard.

The 1053 Model 4 Printer is a modified version of the IBM Selectric Typewriter and is similar
to the printers used in IBM 1050 Data Communications Systems. All Display Stations connec-
ted to one 2848 Display Control share the one 1053 Printer.

The Printer Adapter contains a buffer for storing data to be printed. This permits a printing
operation to proceed simultaneously with operations by the Display Station. A print operation
can be initiated by the remote computer, as described later; a Display Station operator can
also cause the station display to be printed.

Commands

The IBM 2260 Display Station, in combination with a 2848 Display Control, is capable of re-
sponding to eight commands transmitted by the remote computer.

There are four read commands for transmitting data from the Display Station to the computer:

e Specific Poll to 2260 Station — initiates transfer of data displayed by a specific
station to the computer, provided that the Start symbol is displayed and the Enter
key has been depressed.

® Specific Poll to Printer — initiates transmission of printer status to computer
(e.g., busy, ready, not ready).

® General Poll — initiates transfer of data to computer from all stations that have
the Start symbol displayed and in which the Enter key has been depressed,
Messages are transferred sequentially and are accompanied by the address of the
corresponding Display Station. -

® Read Addressed Full Display Station Buffer — initiates unconditional transfer
to the computer of the entire buffer for the addressed station.

Selected portions of the display can be transmitted inresponse to a Specific or General Poll;
see the paragraphs under Editing Facilities.

There are four write commands for transferring data to a Display Station or Printer:

® Write Addressed Display Station — conditions the 2848 Control and the addressed
station for reception and display of the associated message.

® Erase/Write Addressed Display Station — causes the display of the addressed
station to be erased and the cursor to be positioned at the first displayable position.

® Write Printer — conditions the 2848 Control and the 1053 Printer for reception
and printing of the associated message. A positive indication of status is returned
if the printer is busy or not ready.

® Write Display Station Line Address — same as Write Addressed Display Station
except that the display is started on the indicated line instead of on the first line.
The Line Addressing Feature is required in the 2848 Display Control for the use
of this command.

Editing Facilities

The 2260 Display Station makes limited editing facilities available to the operator. The
standard cursor (destructive) can be moved one position at a time either forwarc or backward;
each position occupied by this cursor is erased. The optional non-destructive cursor can be
moved forward or backward and also up or down one line at a time; this cursor does not
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erase the contents of each position it occupies. Either cursor "wraps around,' i.e., moves
from the first display position to the last when backspaced or from the last display position
to the first when advanced. The entire display can be erased by the operator at any time.

Either cursor can be advanced to be first position of the next line by depressing the New Line
key. This operation also causes the New Line symbol to be displayed in the cursor position
of the previous line.

When transmitting in response to a Specific Poll or General Poll command, data located be-
tween the New Line symbol and the end of that line is not transferred. When receiving, a
New Line code in the text data causes the display to jump to the beginning of the next line;
data between the New Line symbol and the end of the line is not erased. This '"split-screen"
capability allows fixed information such as table or entry headings to be continuously dis-
played without the need for retransmitting them each time.

Error Checking and Correction

Character and longitudinal parity checking is performed on all data received by the 2848
Control from the remote computer; character parity bits and longitudinal check characters
are generated and transferred with all data transmitted from the 2848 Control. If the remote
computer returns a negative acknowledgment indicating that an error was detected at the
computer site, the 2848 Control automatically retransmits the message.

The 2848 Control also checks the parity and validity of each command sequence received from
the computer. If errors are detected, the 2848 does not make a response of any kind.

Programming Support

IBM states that the software support for the 2701 Data Adapter Unit is being extended to cover
2260 Display Stations as remote terminals under BTAM and QTAM for the Operating System/
360 and under BTAM for the Disk Operating System; see Paragraph 8442.4 in the report on
the 2701. The Disk Operating System is the disk-resident version of the Basic Operating
System described in the 2701 report.

.16 First Delivery: .........ev..v... June 1966.
.17 Availability: ................... 22 months, maximum.
.2 CONFIGURATION
A network of 2260 Display Stations is composed of:
¢ Onec 2848 Display Control, Model 1, 2, or 3,

e Multiple 2260 Display Stations, each with nc keyboard, a numeric keyboard,
or an alphanumeric keyboard; and '

® One 1053 Model 4 Printer if desired.

Table I shows the maximum number of display units that can be connected to each model of
the 2848 Control, and the features required. The display size also varies for each model
of the 2848 Control; these variations are also shown in Table I.

Each 2260 station can be located up to 2,000 feet from the 2848 Display Control.

The 2848 Control and 2266 Display Station network can communicate over a common-carrier
leasca voice-band line with an IBM System/360 Model 30, 40, 44, 50, 65, 67, or 75 computer
systern incorporating an IBM 2701 Data Adapter Unit. The transmission speed is 1,200 or
2,400 bits per second, depending on the Data Set Adapter selected. Once installed, the trans-
mission speed is fixed; i.e., the operator cannot select between the two speeds. Sce
Paragraph .72 for the communications facilities that can be accommodated and the data set
required for each.

The 2848 Control can also be connected directly to a control unit position of an input/output
channel of an IBM System/360 Model 30, 40, 44, 50, 65, 67 or 75 computer system.

In addition to the capability to connect a 1053 Printer, two other optional features are
available: Line Addressing and Non-Destructive Cursor. To incorporate the Line Addressing
capability, only one Line Addressing feature is required regardless of the number of Display

(Contd.)
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Stations. To incorporate the Non-Destructive Cursor, one Non-Destructive Cursor Feature
is required in the 2848 Control, and one Non-Destructive Cursor Adapter is required for each
Display Adapter. All Display Stations connected to the same 2848 Display Control must use
the same type of cursor.

.3 INPUT
.31 PreparedInput:..........0e....... noprovision.
.32 Manual Input

Alphameric Keyboard —

Methodofentry: ......c.cee..... viaoptional 50-key keyboard.
Quantityofdata: ................ upto 240, 480, or 960 characters, depending
on the model of the 2848 Control used.
Character set:. . .. .vv.cvs.0...... 64 characters, including digits, upper-case letters,
. and special symbols; see Table II.
CommentS: « o vveveveeseesssss.. 6LKkeysprovide control functions only and do not
produce a displayable symbol.

Numeric Keyboard —

Methodofentry : .......e..v..... viaoptional 26-key keyboard.

Quantity of data: ................ upto240, 480, or 960 characters, depending on
the model of the 2848 Control used.

Character set:......¢000..4..... 25characters, including the numeric digits and
15 special symbols; see Tabie III,

Comments: . v vovveeeeeeesa.wo.. 8Kkeysareunused.

TABLE I: 2848 DISPLAY CONTROL CONFIGURATION POSSIBILITIES

2848 Display Control
Components Model 1 | Model2 | Model 3
Basic 2848 Display Control; maximum number of:
Display Adapters 2 1 1
2260 Display Stations 4 2 2
1053 Printers 0 0 1 (1)
3857 Expansion Panel (2); maximum number of:
Display Adapters 6 . 4 3
2260 Display Stations 12 8 6
1053 Printers 0 0 0
3858 Expansion Panel (2); maximum number of:
Display Adapters 4 3 -
2260 Display Stations 8 6
1053 Printers 1 (1 1 (1
Fully expanded configuration; maximum number of:
Display Adapters . _ 12 8 4
2260 Display Stations 24 16 8
1053 Printers 1 1 1
Display size:
Number of lines per display ‘ 6 12 12
‘Number of characters per line 40 40 80
Total number of characters per display 240 480 960

(1) Requires special Printer Adapter,

(2) Either or bath Expansion Panels can be included in a Model 1 or 2
2848 Display Control configuration.

© 1966 AUERBACH Corporation and AUERBACH Info, Inc. 11/66
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TABLE I: IBM 2260 DISPLAY STATION ASCII DATA TRANSMISSION CODES (6)

Note 1.

Note 2.

Note 3.

Note 4.

Note 5.

Note 6.

Note 7.

Note 8.

Bits

0

1

SP

®

[
>1
[

-

[~X e}

o0

m

-

ACK

o | R |~

-

-

[a 30

CAN

T O

LF

-

Note 3

-~

- D
!
T

¢
L]
S
-'

=

11 1.0 . >

oz} %
-
z

LI N B I A £ / ?

Displayed on 2260's as the EOM (==) symbol. Prints on the 1053 Model 1 Printer

as the exclamation mark (!).

Displayed on 2260's as the Check () symbol.
as the quote symbol ('"). .

Displayed on 2260's as the New Line (k) symbol.
line feed on the 1053 Model 1 Printer.

Displayed on 2260's as the Start MI (p) symbol.
Printer as a cent sign (¢).

Prints on the 1053 Model 1 Printer
Causes a carriage return and
Prints on the 1053 Model 1

The codes represented by the characters within the dotted ocutline are the ASCII-8
codes for the lower-case alphabetic characters. These codes are converted to
upper case by the 2848 and displayed as upper-case characters. If retrieved by a
read operation, the codes will be in the upper-case bit configuration,

The 8-bit codes shown in this table are the codes as they appear in the core memory
of the remote computer. The ASCII transmission code is obtained by deleting Bit X.
This conversion is performed by the 2701 Data Adapter Unit prior to transmitting
data to a 2260 Display Station and after receiving data from a 2260, See Table IV
for the data codes used when a 2260 is connected directly to a System/360 1/0
channel.

Graphic representations are undefined for the bit patterns outside the heavily out-
lined portions of the chart. These bit patterns are referred to as undefined graphic
bit patterns. If an undefined graphic bit pattern is sent from channel to the device,
the graphic that will be displayed or printed by the device is not specified.

IBM reserves the right to change at any time the graphic displayed or printed by this
device for an undefined graphic bit pattern.

Reproduced from IBM Form A27-2700-1, page 33.
(Contd.)
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TABLE III: IBM 2260 NUMERIC KEYBOARD CHARACTER SET (1)

No Shift Shift

1 $

2 @

3 %
4 ’

5 .

6 /

7 -

8 +

9 *

0 #
Sp Advance

(1) Control characters are the same as for the alphanumeric
keyboard; see Table II.

.34 Transaction Code Input: ............ no provision,

.35 DMessage Configuration

Communication between the remote computer and a 2260 Display Station or 1053 Printer is
initiated when the computer transmits a four-character addressing sequence to the 2848 Dis-
play Control. This sequence consists of the following characters: EOT (poll or read) or SDH
(write), 2848 address, device address, and command character. The two general types of
commands are poll (or read) and write.

When a poll command addressed to a Display Station is received, the appropriate 2260 Station
responds with a text message consisting of the following characters: STX, 2260 address,
text, ETX, and LRC (longitudinal redundancy check). If a parity error is detected in the
buffer when transmitting, the CAN character will be inserted just before the ETX character.
If the computer receives the message without detectine an error, an ACK character is trans-
mitted. If an error is detected, the NAK character is transmitted and the 2848 Control
automatically retransmits the message.

After the message has been correctly received and the acknowledgment transmitted, the
computer can transmit one or more messages to the Display Station. Each message from the
computer consists of the following characters: STX, text, ETC, and LRC. Each message

is acknowledged with an ACK or NAK character. If the command is a General Poll, the other
Display Stations connected to the 2848 Control are tested following the completion of the trans-
mission from the first station. If the computer directs a message to one of the stations during
the execution of a General Poll operation, the operation must be reinitiated following the
transmission of text from the computer to ensure that all stations are polled.

If the command is a write command, the 2848 responds with an ACK character if it receives
the command correctly and a NAK if not. The computer then transmits one or more
messages to the addressed station in the same format as above. Each message is acknowl-
edged with an ACK or NAK by the 2848, If the command is a Line Address Write, the line
address is inserted following the STX character in the computer text message.

The 2848 Control will make no response if it detects a parity error or an invalid command or
address in the addressing sequence.

A one-character response of EOT or SOH from the 2848 Control is transmitted to indicate:

a negative response to a polling command, end of transmission to a read command, data lost
condition to a write command, buffer overflow, or prmter busy when addressed. The EOT
character normally termmates communication.

The text can contain up to 240, 480, or 960 characters, depending on which model of the

2848 Control is being used; see Table I. Except for data following a New Line symbol, all
displayed characters and symbols are included in the text, except the non-destructive cursor;
see Table II. The displayed data between a New Line symbol and the end of the line is not
transmitted when a 2260 is polled, and will not be overwritten or erased during a write
operation.

© 1966 AUERBACH Corporation and AUERBACH Info, Inc. 11/66
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TABLE IV: IBM 2260 EBCDIC DATA CODES FOR LOCAL OPERATION (6)

Note 1.

Note 2.

Note 3.

Note 4.

Note 5.

Note 6.

Note 7.

Note 8.

Bits 0, | l 00 J[ 01 ” 10 J[ ) I

omz,aIoo|m||o|n”oo|olIloln”oolml|o|n“oo|ml|oln]

Bits

4,5,6,7

0000 sp|al - r::o;es 0

0001 / Al J / Al 1

0010 B K|S B s | 2

0011 cit|rT clL]r1}|3

—— Note

0100 | p|M]|u o Mm|ul4

0101 NL el NV EIN]V ]S

o110 Flo|w Flo|w]e

0111 G| P |x G|lP|x |7

1000 Hlaly H vy |8
Note 2—— Note 3 —

1001 | 1| vz T 3 P 2 )

1010

1011 A O T P

1100 <]l +v]lwl|e

1101 c1o .

1o ) + i > =

1 ' I Bl 4 ‘F—N".'”

Displayed on 2260's as the New Line () symbol. Causes carriage return and line
feed on the 1053 Model 1 Printer.

Displayed on 2260's as the Start MI (p) symbol. Prints on the 1053 Model 1 Printer
as a cent sign (¢).

Displayed on 2260's as the EOM (==) symbol. Prints on the 1053 Model 1 Printer
as an exclamation mark (!).

Displayed on 2260's as the Check (] ) symbol. Prints on the 1053 Model 1 Printer
as a quote (") symbol.

The codes represented by the characters within the dotted outline are the EBCDIC
codes for the lower case alphabetic characters. These codes are converted to
upper case by the 2848 and displayed as upper-case characters. If retrieved by a
read operation, the codes will be in the upper-case bit configuration.

The data codes in this table are used when the 2260 is connected directly to a
System/360 computer 1/0 channel (via a 2848 Control). These codes correspond to
the internal code of the System/360 computers. Bit 7 of the EBCDIC code is the
low-order bit and corresponds to bit 1 of the ASCII code.

Graphic representations are undefined for the bit patterns outside the heavily out-
lined portions of the chart. These bit patterns are referred to as undefined graphic
bit patterns. If an undefined graphic bit pattern is sent from channel to the device,
the graphic that will be displayed or printed by the device is not specified.

IBM reserves the right to change at any time the graphic displayed or printed by the
device for an undefined graphic bit pattern.

Reproduced from IBM Form A27-2700-1, page 21.

(Contd.)
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.36 Operating Procedure

A message to be transmitted from a 2260 Display Station is composed by positioning the cursor
at the desired starting position, depressing the Shift key and Start key (which enters the Start
MI symbol in the cursor position), and keying the data. Controls are provided to space for-
ward or backward one position at a time and to move the cursor to the beginning of the next
line. The optional non-destructive cursor can be moved up or down one line at a time, The
cursor identifies the next display position to be entered. When the standard destructive

cursor is moved to a position already containing a display character, that position is erased.
The non-destructive cursor can be moved freely without erasing data.

To transmit a message, the Shift key and Enter key are depressed; this action locks the key-
board and puts the Display Station in a wait condition. When the station is polled by the remote
computer, the data stored in the buffer will be transmitted to the computer. A successful
transmission causes the Start MI symbol to be erased and the keyboard unlocked. If a trans-
mission error is detected at the remote computer, an automatic retransmission can be re-
quested. For certain types of errors, other correction techniques may be used, as controlled
by the stored program in the remote computer.

.37 Entryof Time and Date: ............ noprovisions.
.40 OUTPUT
.44 Output to Printer

1053 Model 4 Printer —

Output medium: . . ............... friction-fedforms up to 15 inches in width; pin-
feed platen is optional; 13-inch maximum print
line; printing is 6 or 8 lines per inch vertically
and 10 or 12 characters per inch horizontally.

Character set:. . .......+........ 63characters plus space; see Table II.

Rated printing speed: ............. 14.8 char/sec.

Effective speed:. ................ somewhat below rated speed due to carriage re-
turn and line feed operations.

Format control:. ................ controlled by function codes in the data message;
EOM causes an exclamation mark to be printed,
followed by a carriage return and line feed; the

» . : New Line code causes a line feed.

Comments: . ....vo0e0:veveeees.. printing mechanism is similar to IBM Selectric

Typewriter,

.46 Output to Visual Display Device
2260 Display Station —

Output medium: . ............... cathode ray tube; displays orange characters
against gray background,

Character set:................. digits 0-9, upper-case letters A-Z, and 28
punctuation and special symbols; see Table II.

Character size: . . .............. characters are formed by a 5-by-7 dot matrix
which is nominally 0. 09 inch wide and 0,12
inch high; spacing between characters is 0,05

: inch.
Display size:. .. v v veeeeeeeseees 9inches wide by 4 inches high on 12-inch diameter
' tube.
Charactersper line: ............ 40 (with 2848 Model 1 or 2) or 80 (with 2848
Model 3).
Lines perdisplay: . .. .o oo veeeens 6 (with 2848 Model 1) or 12 (with 2848 Model 2
v or 3).
Characters per display: .....cc.0. 240, 480, or 960 with 2848 Model 1, 2, or 3
respectively.

Buffer capacity:. . . v v v e vt e s o0 7,680 characters per 2848 Control,

© 1966 AUERBACH Corporation and AUERBACH Info, Inc. 11/66
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.46  Output to Visual Display Device (Contd.)

Format control: ......... e e

Rated output speed: ......

Effective output speed: ...........

.5 ERROR DETECTION AND CORRECTION

.51 Data Entry Errors: .......

.52 Data Transmission Errors

Type of checking:. ......
Error indication: . ......

Correction procedure:

.53 Data Recording Errors: ..
.54 Buffer Errors
Type of checking: ......

Error indication: . ......

e e o v o o 0

e o e 0 0 o o

Correction procedure: ...... e e

.55 Line Malfunctions: . ......

.6 CONDITION INDICATORS:.
DATA TRANSMISSION
.71 Basic Characteristics

Rated transmission speed:.

Transmission method: ...
Transmission code: ... ..

Transmission mode: ......

Order of bit transmission:.

Synchronization: .......

each space position on the display occupies one
character position in the buffer; cursor can be
moved one space at a time horizontally in either
direction; automatic cursor wrap-around from
last position to first when advancing or first
position to last when backspacing; Non-Destruc-
tive Cursor (optional) can be moved up or down
one line at a time; a portion of each line can be
fixed and not transmitted; entire display except
for fixed portion is transmitted each time.

2,560 char/sec when connected directly to a
System/360 channel; 120 or 240 char/sec over
a voice-band line,

lower than rated speed due to exchange of control
messages and presence of header characters.

visual checking only;-depression of a key repre-
senting a non-existent character causes the
Check character to be displayed on the screen.

character and longitudinal parity checks.

negative response (NAK) if parity error is de-
tected in text; no response if parity error is
detected in address sequence.

automatic retransmission by 2848; as pro-
grammed in computer.

no checking, except visual.

character parity is checked prior to transmission
from 2848 buffer.

inclusion of CAN character in transmitted
message.

as programmed at the computer.

no special provisions for checking.

no indicators other than visible 'display.

120 or 240 char/sec (1,200 or 2,400 bits/sec,
respectively).

serial by bit.

7 data bits plus a parity bit and 2 start-stop
bits; a total of 10 bits are transmitted for each
character; see Table II.

half-duplex.

low-order bit is transmitted first, parity bit
last.

start and stop bits are transmitted with each
character.

(Contd.)
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.72 Connection to Communications Lines

Communications Line or Service
Bell System Schedule 4 Type 4A Data

Channel (1,200 bits/sec): .........

Bell System Schedule 4 Type 4B Data

Channel (2,400 bits/S€C): « oo ewo o

communications consultant.

.73 Transmission Control
Call initiation:. . v s e c e e e s e aosnees
Call reception: ....ceoeeeveceoas
Functional operations: ......00400
.74 Multistation Operation

Polling: . ..

e 06 o 0 e 0 0 000 00 0 s e e

Addressing: « ..o ees s et cnosncean

.8 PHYSICAL SPECIFICATIONS

Data Set*

Bell System Data Set 202D.

Bell System Data Set 201B.

* In some cases, equivalent data sets can be used; check with your local common-carrier

6456:11
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only when polled or addressed by remote

computer,

normally a 2260 complex operates over a ded-
icated line on which a permanent connection

is maintained.

line feed and carriage return operations can be
initiated by control characters in the text of a

message.

the 2260 stations and the associated 1053 Printer
are individually addressable; units can be
polled individually (Specific Poll) or all units
connected to the 2848 Control can be polled for
messages (General Poll); a Specific Poll direc-
ted toward the Printer ascertains whether the
Printer is ready or busy. A specific device
address is transmitted with the data in response
to polling commands. Only one 2848 Control
can be connected to a communications line.

Display Stations cannot communicate directly with
one another; the remote computer can selectively
communicate with each terminal.

Component 2260 Display Unit (all models) f9g48 Display Con-{1053 Model 4
Without Keyboard| With Keyboard | trol (all models) | Printer

Width (inches) 13.75 13.75 61.5 14
Depth (inches) 13.19 19.38 32.25 14
Height (inches) 17.38 17.38 70.75 17
Weight (pounds) 30 43 1000 (max) 40
Power (KVA) 0.15 0.15 3.3 0.1
Voltage 115 115 208/230 115
Frequency (cps) 60 60 60 60
Phases 1 1 1 1
Temperature Range (°F) 50 to 110 50 to 110 60 to 90 60 to 90
Humidity Range (%) 8 to 80 8 to 80 8 to 80 20 to 80
Heat (BTU/hr) 477 477 10,000 335

© 1967 AUERBACH Corporation and AUERBACH Info, Inc.
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PRICE DATA
Monthly Purchase Monthly
Component or Feature Rental Price Maintenance
$ $ $
2260 Display Station
Model 1 or 2 30 970 8.25
Alphameric keyboard 20 600 1.50
Numeric keyboard 10 300 1.00
2848 Display Control
Model 1 360 15,715 23,00
Model 2 390 16,840 23,50
Model 3 420 17,975 24,00
1053 Model 4 Printer 49 1,940 10,00
Pin-Feed Platen — 59,25 —
Special Features for 2848
Display Adapter
For Model 1 40 1,505 2.00
For Model 2 80 3,005 4,00
For Model 3 100 3,765 5.00
Expansion Unit (#3857; for connection 44 1,905 NC
of up to 6, 4, or 3 Display Adapters
to 2848 Model 1, 2, or 3)
Expansion Unit (#3858; for connection 55 2,260 NC
of up to 4 or 3 Display Adapters and
a 1053 Adapter to 2848 Model 1 or 2,)
Line Addressing 10 450 1.25
Nondestructive Cursor (1 per 2848) 10 430 1.00
Nondestructive Cursor Adapter (1 5 215 0.50
per Display Adapter)
1053 Adapter
For Model 1 or 2 40 1,505 3.25
For Model 3 40 1,505 3.25

NC — No charge
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IBM 2780 DATA TRANSMISSION TERMINAL

.1 GENERAL

211 Idemtity:.............. ... ..., 2780 Data Transmission Terminal;
Models 1, 2, 3 and 4.
.12 Manufacturer: . . .. ... ...t International Business Machines Corporation

Data Processing Division
112 East Post Road
White Plains, New York.

.13 Basic Function: ... ........¢c0ce.o00. transmits data from punched cards; receives and
prints data or punches data into cards; operates
synchronously over a voice-band line at speeds
of 1200, 2000, or 2400 bits per second.

.14 Basic Components

Name: . .. ... ... .. ... 2780 Printer.

Function: .. ............ ... ... ..., includes line printer, buffers, and control cir-
cuitry. Printer is included in Models 1, 2, and
3.

Name: « o vt vvi ettt e e 2780 Card/Punch.

Function: . . . ... ... ... ... ... ..., provides punched card input and output. Card

reading is provided in Models 1, 2, and 4; card
punching is provided in Models 2 and 4 only.

.15 Description

The IBM 2780 Data Transmission Terminal is available in four models that provide various
combinations of input/output components. The capabilities of the four models are:

@ 2780 Model 1 — provides punched card input and printed output.
e 2780 Model 2 — provides punched card input and punched card and printed output.
® 2780 Model 3 — provides printed output only (no input capabilities).
® 2780 Model 4 — provides punched card input and output.
Figure 1 shows thq 2780 Model 2.

The 2780 Data Transmission Terminal operates at 1200 or 2000 bits per second over the pub-
lic telephone network or at 1200, 2000, or 2400 bits per second over a leased voice-band line.

The 2780 is designed to use the IBM Binary Synchronous Communications (BSC) technique to
transmit data in a half-duplex mode. Essentially, the BSC technique provides for synchronous
transmission of a continuous stream of data with all error-checking information transmitted
at the end of a record. Alternatively, the USASCII code can be used with conventional char-
acter and message parity checking.

Although data can be transmitted or received only in a half-duplex mode, IBM recommends the
use of a full-duplex line to significantly reduce the turn-around time when exchanging acknowl-
edgement messages.

The 2780 can be used to communicate with another 2780 Terminal or a System/360 Model 30,
40, 50, 65, or 75 computer equipped with the appropriate multi-line controller and trans-
mission adapters (see Reports 8442 and 8444 on the IBM 2701 Data Adapter Unit and the 2703
Transmission Control). The 2780 can operate as one of several 2780 Terminals in a multi-
station arrangement operating over a single leased voice-band line under the control of a
System/360 computer. The 2780 can also operate off-line to print data from punched cards.

Three transmission codes are available for the 2780: the 8-level USASCII (formerly ASCII),
the 8-level EBCDIC, and the Six-Bit Transcode (SBT); see Tables I, II, and III. The same
data-link control characters, described in Paragraph .35, are used with all three codes.
Table IV shows the special characters included in each transmission code.

© 1967 AUERBACH Corporation and AUERBACH Info, Inc. 8/67
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Figure 1. IBM 2780 Data Transmission Terminal, Model 2

.15  Description (Contd.)

The card read/punch unit is a modified version of the IBM 1442 Card Read Punch having a
single card path with both read and punch stations. The printer is a modified version of the
IBM 1443 Printer which uses a horizontally oscillating type-bar. Both the 1442 and 1443 have
been used extensively as peripheral devices in IBM computer systems.

The peak card reading speed is 400 cards per minute; the peak card punching speed is from
91 to 355 cards per minute, depending on the number of columns punched. The cards are fed
from a hopper with a capacity of 1200 cards, read or punched column by column, and loaded
into a 1300-card-capacity stacker.

The peak printing speed is 240 lines per minute if the standard 52-character type-bar is used.
The Selective Character Set option permits the use of other type-bars having character sets
of 39, 47, or 63 characters. The peak printing speed with the non-standard type-bar varies
from 200 to 300 lines per minute.

The print cycle time for the standard 240-line-per-minute printer is 250 milliseconds. The
actual print operation requires 198 milliseconds; the remaining 52 milliseconds are used to
move paper and to restore the print hammers. Skips or line spaces greater than two lines
require an additional 10 milliseconds per line.

The print line can be optionally expanded from the standard 80 character positions to 120 or
144 character positions. All arrangements print 10 characters per inch, horizontally. A
12-channel punched tape loop, of which only nine channels can be used, is employed to define
the vertical format.

The 2780 contains two buffers which are used to transfer data between the communications line
and the reader, punch, or printer. A 400-character line buffer stores data transferred be-
tween the communications line and the I/0 buffer. Without options, the line buffer can only
store up to two 80-character records. When the Multiple Record Transmission feature is
employed, all 400 character positions of the line buffer can be used. The I/O buffer contains
200 character positions and stores a single 80-character punched card record or a printer
record of up to 144 characters. The I/0 buffer is used to interface the reader, punch, and
printer with the line buffer.

All models of the 2780 except the Model 3 can operate as either a receiving or a transmitting

terminal. Model 3 operates as areceivingterminal only. When transmitting, each data block
that is transmitted is acknowledged with a special message that specifies correct or incorrect
reception. When receiving, the 2780 responds to the transmitting station in the same manner.

o (Contd.)
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The 2780 operates in one of six modes that are switch-selected by the operator:

Print Mode — Received data is expected to be in the form of records containing up
to 80 data characters, or up to 144 data characters with an optional feature. Each
record is printed on one line; line spacing is initiated by a two-character sequence
(see Table V).

Punch Mode — Received data is expected to be in the form of records containing up
to 80 data characters; each record is punched into one card.

Off-Line Mode — Data read from punched cards is transcribed to a printed listing.
One line is printed for each card; printing is single-spaced.

Receive Mode — Received data records are punched or printed according to the se-
lection character in the data record. Cards are punched in IBM card code. Single-,
double-, or triple-line spacing or multi-line skipping can be performed after printing
each line. Spacing or skipping is initiated by a vertical format control code included
in the data record (see Table V). Multi-line skipping halts when a hole is sensed in
the specified channel of the vertical format control tape loop.

Transmit Mode — Data is read from cards and data records are transmitted. When
transmission is completed, the terminal is automatically prepared to receive data
and print it.

Transmit Transparent Mode — Operates the same as the Transmit Mode, except that
any EBCDIC bit pattern can be transmitted; control character recognition is inhibited
(see Paragraph .35). This mode requires the EBCDIC Transparency optional fea-
ture.

Figures 2 and 3 show the operations of the 2780 in the Transmit and Receive modes. The pos~
sible modes of operation are restricted by the complement of input/output devices included in
the various models. The Print and Punch modes are inoperable if the Multipoint Line Control
feature is installed.

A number of optional features are available for the 2780 Terminal, including:

Multipoint Line Control — Allows a number of 2780 Terminals to communicate in a
multistation arrangement over a single leased line with a System/360 computer. All
communications are initiated by the computer by polling or addressing the terminals.
Individual 2780 Terminals cannot communicate directly with one another in this ar-
rangement. See Paragraph .35 for additional information on the control character
sequences used in this arrangement.

Printer Horizontal Format Control — Allows the 2780 terminal to store a horizontal
format record containing horizontal tab (HT) characters in specified positions; re-
maining data positions are filled with space characters. The HT characters in the
format record identify the beginning of printed data fields. When an HT character
is received in an incoming message, the next data field will be printed beginning
with the next horizontal tab position as defined by the HT character in the stored
format record. The format record remains stored until a card is read or punched,
a new format record is received, or the power is removed from the terminal. Card
reading or punching has no effect on the stored format record when SBT code is
used. A format record is identified by the prefix ESC HT. This feature cannot be
used when the 2780 is operating off-line, or when operating in the Transparent mode.

Synchronous Clock — Allows the 2780 Terminal to operate with data sets that do not
supply clocking pulses, such as the Bell System Data Set 202C or 202D. The Syn-
chronous Clock provides clocking for operation at a specified data rate of 1200, 2000,
or 2400 bits per second. The sync pattern at the beginning of each transmission is
expanded from three to seven SYN characters when using the Synchronous Clock.

Auto Answer — Allows the 2780 Terminal to automatically answer calls from another
2780 Terminal or a System/360 computer. Calls are accepted only when either the
reader, punch, or printer is ready. The initial mode of operation (i.e., Transmit
or Receive) must be anticipated by the operator. A 20-second timer is started when
a call is answered. If no data is received during this period, the terminal is auto-
matically disconnected. A timed-out call is not considered an error condition. A
(Text continued on page 6457 :07)
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TABLE I: USASCII DATA TRANSMISSION CODE

7
x; - "3 oo oo o‘ oI lo Io 1 : 1 |
0 1 0 ! 0 T 0 1

b4 | b3 | b2 | b1

RANER
o o to o NUL DLE N 0 P * P
o |o |o 1 SOH DCl ! ! A Q o a
o |o 1 0 STX DC2 " 2 [ R b '
0 0 1 ! ETX DC3 ’ 3 C S c s
o |1 0 0 EOT DC4 $ 4 D T d t
o {1 0 1 ENQ NAK % 5 3 u e u
0 1 1 0 ACK SYN 6 F v f v
o |1 1 1 BEL ET8 ' 7 G w 9 w
1 0 [ 0 BS CAN ( 8 H X h x
1 o |o 1 HT EM ) 9 1 Y. i y
1 |o ! 0 LF SUB . J z i z
1 0 1 1 % ESC + ; K C k {
! 1 0 0 FF FS . < L \ ! |
' 1 0 1 CR GS - = M b ] m }
BRI so RS > N A® n ~
1 1 1 1 st us / ? o _ ° DEL

Reprinted from IBM 2780 Data Transmission Terminal — Component Description, Form A27-3005,

published by IBM.

@ IBM 2780 uses a — (Logical NOT) in place of the Circumflex.

Bit Positions 4,5,8,7

TABLE II: IBM SYSTEM/360 EBCDIC CODE

8it Positions

9,

ot

00 o 10 1"
oo | or | 0| o0 | ot w|mn orf 0| mn or | 1o |n
NUL | DLE | DS sP | & | - 0
SOH | pC1 | SOS , i J V
sTx |pc2| Fs |sYN ‘ k s x| s |2
ETX | DCI U ! L 1 3
PF | RES | BYP | PN ml o M|l u| o«
HT | NL| LF | RS ntov Nl Vv ]s
tc | oes |Eme | uc o | w o wWi|e
DEL | It | esc |€OT L ] » x |7
CAN 9 y Q Y 8
M [ Rz |9
sMM| CC [ sm ¢ [
VT $ .
FF | 1FS [ < e | %@
cr | 1GS | ENQ | NAK ( Y|
SO | ms | ACK + > |-
st | ws | s | sus [ T I
Note: ETB = EOB { Duplicate
ESC = PRE | Assignments

L ——
Bit_Positions
2,3

Reprinted from IBM 2780 Data Transmission Terminal — Component Description, Form A27-3005,
published by IBM.
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TABLE II: IBM SIX-BIT TRANSCODE (SBT) DATA TRANSMISSION CODE

Bit Positions

2,1

6,5,4,3

o0

0000

SOH

1000

0100

1100

0010

1010

[ARK

1o

0001

100t

oio01

1101

0011

1011

BEL

us

ENQ

[ARN}

sus

EOT

ETX

EM

IRRR

ETB

DLE

HY

DEL

6457:05
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Reprinted from IBM 2780 Data Transmission Terminal — Component Description, Form A27-3005,

published by IBM.

TABLE IV: SPECIAL CHARACTERS AVAILABLE
WITH EACH IBM 2780 PRINTER CHARACTERSET

TABLE V: IBM 2780 PRINTER VERTICAL
FORMAT CONTROL CODES

* Standard type-bar.

Reprinted from IBM 2780 Data Transmission
Terminal — Component Description, Form

A27-3005, published by IBM.

© 1967 AUERBACH Corporation and AUERBACH Info, Inc.

CHARACTER SET EBCDIC and Carriage Operation
USASCHI EBCDIC Six=BIT Transcode USASCII | Six-Bit Transcode after Printing
* : ] *

_6_3 6_3 32 < 4 32 ESC Q ESC / Single Space

. ) ESCR ESC S Double Space

. ESC S ESC T- Triple Space

- — - - - ESC A ESC A Skip to Channel 1

$ $ $ $ $ $ ESC B ESC B Skip to Channel 2

4 4 4 A 4 f ESC C ESC C Skip to Channel 3
< < o o ESCD ESCD Skip to Channel 4

. « . * ESCE ESC E Skip to Channel 5

% % % % ESCF ESCF Skip to Channel 6

@ (CHERC) @ ESC G ESC G Skip to Channel 7

; § ; ESC H ESC H Skip to Channel 8
- -

. — Reprinted from IBM 2780 Data Transmission

* o Terminal — Component Description, Form
%: é = A27-3005, published by IBM.

]

? ?

& & & &

/ /  / /

> >

\ |
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Transmit
{03}
Y

Transmit a
character

i from the
Establish "
connection Line Buffer
with receiving
terminal (1)

Read Card

Detect
US or ETX?

00

End of

Yes record

Read character
from card into
1/0 Buffer Advance

* Output
Counter by 1

Both
counters
=17

Wait for second
record to be
read

Last record
@ of block has
heen read

Second record has
been transmitted

Yes

Transfer character
from 1/0 Buffer to
Line Buffer

e I . Replace US Replace US
Yes,; End g
¢s; End of record Yes with ETX with ETB
Insert US in L ]
Line Buffer Last card »ow
has been I
read
ETB identifies end of

- Transmit block: ETX identifies

02 ETBor end of last block;
ETX both characters cause

line turn-around

Advance &
:{:E::J,:wr by 1 Switch to receive
) o mode and wait up
to 2 seconds for -—.@

block check reply
from receive
terminal

(1) Connection is established by manually dialing or
signaling, or by addressing or polling operation
when Multipoint Line Control feature is used.

Figure 2. IBM 2780 Transmit Mode
(Contd.)
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Message Acknowledgement and Termination

R Retransmit last
R:g(::;‘\;e Was Clear block of data
n € 3rd NAK _..

reply Data received? cc):ltx'::ter ®3
(NAK)? block
received End
No incorrectly Yes transmission
Block check
Receive reply not End
positive received Was Yes transmission
reply 3rd ENQ
; Transmitted?
DLE 0/1)?%
Data block
received
correctly
Was
Odd/Even Transmit Transmit
block count ENQ EOT
correct?
Switch to receive
Clear mode and wait up
Input and to 1 second for
Output block check reply
Counters from receive
terminal
Transmission is
terminated and
a8 connection is
last block @ broken
of age Yes

End
transmission

transmitted
ETX)?

No

Transmit
@ 1st record
of next block

Figure 2. IBM 2780 Transmit Mode (Contd.)

completed call is ended when the calling terminal sends a two-character DLE EOT
sequence which causes the called terminal to automatically disconnect. When the
2780 is communicating with another 2780 on a point-to-point basis, there is a 20-
second delay between reception of the EOT character and disconnection.

o Multiple Record Transmission — Allows the 2780 Terminal to use all 400 positions
of the line buffer and to transmit or receive up to seven records per block. A line-
‘buffer overrun will occur if more than seven records or 400 characters have been
read or received.

¢ Auto Turnaround — Allows the 2780 Terminal to switch automatically to Receive
mode, with punch ready, following the transmission of a message. Punch-ready
_ status is established when the reader senses a blank card following a series of data
cards. The blank card causes transmission of an ETX character. The punch must
be selected by the remote terminal by a component selection sequence.

® 120- or 144-Character Print Line — Allows the 2780 Terminal to print a total of
120 or 144 positions per line at 10 characters per inch. This feature is useful only
when communicating with a System/360 computer, because another 2780 can only
transmit ‘80-character records.

© 1967 AUERBACH Corporation and AUERBACH Info, Inc.
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Receive Print or Punch
Transfer a
Connection is character from
established (1) Line Buffer to
1/0 Buffer

00

Transfer
character
from line to
Line Buffer

es; End of record (US)
or end of block

Advance
Output Counter

by 1
1

Yes; End of Initiate
Transmission output
' operation

Detect
US, ETB, or
ETX?

Print one line or
punch one card

Yes

End of record (US)
or end of block
(ETB or ETX)

Output
operation
complete?-

Detect
ETB or ETX?

parity
correct?

Second record
in Line Buffer

If parity was
incorrect for

1st or 2nd record, .
block must be Yes; g’:g }(I)icord
retransmitted
Switch to transmit
mode and transmit Output Input
negative reply Co_untoer Counter
(NAK) =27 =27
Advance Switch to
Input g::;:;;: ;:gt transmit mode
Counter and transmit
zero ces
by 1 positive reply
Clear Input
é‘B and Output
Counters to
zero
Switch to
receive mode
(1) Connection is established by manually dialing or
signaling, or by addressing or polling operation
when Multipoint Line Control feature is used. @

Figure 3. IBM 2780 Receive Mode
(Contd.)
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® EBCDIC Transparency — Allows unrestricted transfer of all bit patterns within the
EBCDIC code; see Paragraph .35. The optional Printer Horizontal Format Control
feature and component selection codes are void when the 2780 is in Transparency
mode. The optional Multiple-Record feature can be used with Transparency, but
record length is fixed at 80 characters.

e Selective Character Set — Allows the operator to replace the printer type-bar with
one containing a different character set than the standard EBCDIC or SBT type-bar.
This feature allows the use of a 39- or 63-character EBCDIC character set or a 39-
character SBT character set. This feature is a prerequisite when using the USASCII
code.

.2 CONFIGURATION

The IBM 2780 Data Transmission Terminal is available in four models having different com-
binations of input/output capabilities as follows:

& 2780 Model 1 — provides punched card input and printed output.

® 2780 Model 2 — provides punched card input and output in addition to printed output.
® 2780 Model 3 — provides printed output only.

® 2780 Model 4 — provides punched card input and output.

The standard communications facilities that can be accommodated and the associated data sets
are listed in Paragraph .72.

The optional features available for each model of the 2780 Terminal are described in Para-
graph .15.

.3 INPUT

.31 Prepared Input
Card Read Punch (2780 Models 1, 2, and 4) —

Input medium: ......... «e+eee.e..standard IBM 80-column punched cards.
Inlput code: . . ..ot v it ii i i standard Hollerith card code.
Quantity of data:. . . .......... .« +..up to 80 characters per card.
Character set:.............. « « « . . depends on transmission code; see Tables I, II,
. and III.
Rated input speed: . .. ..4cvceee....400 cards/min.
Effective speed:. .. ...... e ee e . . see Table VII.
.32 ManualInput:. o o oot veni e, no provision. .
.33 FixedInput:................. « « » . .« NO provision.
.34 Transaction Code Input:. . ........... . no provision.

.35 Message Configuration

Data is transmitted and received by a 2780 Terminal in blocks of two records for a standard
configuration. If the optional Multiple-Record Transmission feature is included, a data block
can contain up to seven data records. A data record normally consists of up to 80 data char-
acters plus control characters. Records received from a System/360 computer can contain
up to 120 or 144 data characters to utilize the optional expanded print line features.

Data-Link Control Characters

Nine data-link control characters are automatically encoded by the control circuitry in the
2780. The data-link control characters are stripped from the data at the receiving terminal.
Table VI describes the function of each data-link control character.

Message Format

A Start-of-Message (STX) character is used at the beginning of each block; the text contained
in the first record of the block follows the STX character. Each record is terminated by a
US, ETB, or ETX character and is followed by one or two error-checking characters and one

© 1967 AUERBACH Corporation and AUERBACH Info, Inc. 8/67
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Message Configuration (Contd. )

sync (SYN) character. A Unit Separator (US) terminates each record of a block except the
final record, which is terminated by an End-of-Transmission Block (ETB) character. The
final record in the last block of a message is terminated by an End-of-Text (ETX) character.
The receiving terminal will accept an SOH character in place of the STX character; however,
the 2780 cannot transmit an SOH. A block of data is not accepted by the receiving terminal
if the STX or SOH character is missing.

Terminal Status Interrogation

Before transmitting a message to a remote terminal, the transmitting terminal must deter-
mine the status of the receiving terminal. The 2780 interrogates the receiving terminal by
sending an enquiry message consisting of four SYN characters followed by an ENQ character.
The receiving terminal must respond to the enquiry with a positive reply indicating that the
terminal is ready to receive or a negative reply indicating the terminal is not ready because
of an existing contingency. If a reply is not received from the remote terminal within a pre-
determined period of time, a second enquiry message is sent. An EOT character is sent and
disconnect procedure initiated after four unsuccessful attempts to interrogate the terminal.
The data message is transmitted when the 2780 receives a positive reply to an enquiry.

End-of-Block Response

The receiving terminal respondstoan ETB or ETX character designating the end of a block
or end of the final block in a message, respectively. The terminal responds to a correctly
received block by sending a positive reply to the transmitting terminal; a negative reply is
sent in response to an incorrectly received block.

A positive reply to an ETX character causes the transmitting terminal to send an EOT which
terminates the transmission. ‘

The transmitting terminal will retransmit an incorrectly received block up to three times
(when transmitting from 2780 to 2780) before operator intervention is required. When com-
munication is between a 2780 and a System/360 computer, the number of retransmissions is
specified by the stored program in the computer. A negative reply to a final retransmission
causes the transmitting terminal to send an End-of-Transmission (EOT) character. followed
by disconnection.

Block Sequence Check

The 2780 Terminal employs an odd/even block count to insure the correct sequencing of data
blocks within a message. The first block in a message is identified as an odd block. Block
checking is performed at both the transmitting and receiving terminals. The odd, even count
is toggled at the receiving terminal in response to a correctly received block, and a positive
reply containing the toggled block count is sent to the transmitting terminal, where it is com-
pared to the transmitter block count. When the compared block counts do not agree, the
transmitting terminal sends an ENQ requesting that the receiving terminal retransmit the
positive replyv. TUp to three enquiries can be sent before the transmitting terminal terminates
the call with EOT.

Output Selection

Selection between the printer or punch for output in a 2780 Model 2 in the Receive mode is
controlled by a two-character sequence: ESC plus a component-selection code. The sequence
must follow an STX or US end-of-record character, in the first record of the transmitted
message. Selection is sustained until the next selection code is received. The punch is se-
lected by the digit '"4" following an ESC; the printer, by any printer-control character fol-
lowing an ESC. Invalid codes are either ignored or cause an erroneous print operation to be
performed.

EBCDIC Transparency

When the EBCDIC Transparency feature is used, message Transparency is entered through a
DLE STX sequence and exited through a DLE followed by a US, ETB, or ETX character, two
sync characters, a second US character, and one or two check characters. Transparency can
be entered or exited only after a record check sequence. Record length is fixed at 80 char-
acters; EM or ETX characters read from the card are ignored. Control character recognition

(Contd.)
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TABLE VI:

IBM 2780 DATA-LINK CONTROL CHARACTERS

Control
Character

Function

Character
Transmitted

Sync

Enquiry
Start-of-Text
Unit Separator

End-of-Trans-
missipn Block

End-of-Text

Data-Link Escape

Negative Acknowl-
edgement

End-of-
Transmission

To establish and maintain synchronization.

To interrogate remote terminal as to readiness
(a request to transmit).

To alert remote terminal as to the beginning of a
block of text.

To end record and initiate error checking.

To initiate error checking at end of last record in
a block; initiates line turn-around to allow remote
terminal to respond with a positive or negative

reply.

To initiate error checking at end of last record in
a message; initiates line turn-around to allow re-
mote terminal to respond with a positive or nega-
tive reply.

To acknowledge an enquiry from the transmitting
terminal, DLE is followed by a zero which indicates
the receiving terminal is ready to receive data.

To inform the transmitting terminal that the last
block of data was received without error, a DLE is
followed by an even or odd block designation. *

To enter into or exit from the EBCDIC Transpar-
ency mode, a DLE is followed hy an STX or an ETB
respectively; to identify a control character when in
transparency, a DLE precedes the contrel charac-
ter; to be accepted as data, a DLE is followed by
another DLE automatically inserted at the trans-
mitting terminal and stripped at the receiving ter-
minal.

To acknowledge an enquiry from the transmitting
terminal, NAK indicates that the receiving terminal
is not ready to receive data; to inform the trans-
mitting términal that the last block of data trans-
mitted was received in error.

To inform the receiving terminal that the message
is completed and transmission is to be terminated;
to abort transmission when sent from the receiving
terminal; to indicate that the polled terminal does
not have data to transmit.

SYN

ENQ

STX

Us

ETB

ETX

DLE

NAK

EOT

6457:11
IBM 2780

* The following odd/even block designations are for USASCII, SBT, and EBCDIC codes:

USASCII:
SBT:

1 (odd);
T (odd);

0 (even)
- (even)

EBCDIC: 61 (odd); 70 (even)

The EBCDIC designations are hexadecimal code representations and have no corresponding
graphic characters.

© 1967 AUERBACH Corparation and AUERBACH Info, inc.
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TABLE VII: EFFECTIVE DATA TRANSMISSION RATES OF IBM 2780 TERMINAL
Data Transmission Rate, records per minute (2)
Component and Half-duplex, 2000 bits/sec (3) Full-duplex, 2400 bits/sec (4)
Record Size (1) SBT (5) USASCII or SBT (5) USASCII or
EBCDIC (6) EBCDIC (6)
Card Reader —
24 char/record 215 196 390 370
40 char/record 199 171 355 310
80 char/record 143 118 237 182
Card Punch —
25 char/record 165 155 190 190
40 char/record 138 130 145 145
80 char/record 91 89 91 91
Printer — X
25 char/record 180; 195 160; 171; 184 240; 300 199; 240; 300
40 char/record 168; 182 147; 157; 167 240; 300 199; 240; 277
80 char/record 145 117 218; 233 177; 183, 183
120 char/record 113 99 170 130
144 char/record 98 78 145 110

1)

2

(3)
(4)
(%)

(6)

.35

Record size includes HT horizontal format characters and ESC sequences controlling
vertical spacing but excludes all other control characters.

A record corresponds to one card or one line of print. The data transmission rates include
transmission of all control characters, turnaround times, and the transmission of acknowl-
edgement messages. The blocking used is two records per block; slightly higher transmis-
sion rates may be achieved in socme cases if the Multiple-Record Transmission feature is
installed and more than two records are transmitted per block. The actual rate when com-
municating between two 2780's will be the lower of the card reader and printer or punch rates,
depending on which is receiving.

This transmission mode is normally used over the public telephone network.

This transmission mode is normally used with a full-duplex leased voice-band line.

Where two sets of figures are shown for the printer, the first corresponds to the 47-char-
acter type-bar, and the second to the 39-character type-bar. When only one figure is
shown, the rate is the same for both arrangements.

Where three sets of figures are shown for the printer, the first corresponds to the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>