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NOTICE
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manufactured in accordance herewith.

DGC reserves the right to make changes without notice in the specifications and
materials contained hkerein and shall not be responsible for any damages (including
consequential) caused by reliance on the materials presented, including but not limited
to typographical or arithmetic errors, company pelicy and pricing information. The
information contained herein on DGC software is summary in nature. More detailed in-
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SECTION 0

INTRODUCTION

The Data General 4060 Asynchronous
Multiplexor System enables any Nova-line
computer to communicate with and control
terminal devices over a variety of com-
munications facilities. A system is
configured from a number of essential and
optional subsystems which allow the system
characteristics to be adjusted to match
the anticipated usage . The modularity
of the 4060 hardware permits simple system
expansion, the addition of new features,
or the addition of special purpose equip-
ment as the need arises. Only asynchronous
communication is supported by the multi-
plexor; the types 4015, 4073, and 4074
communication controllers are available for
synchronous or bisynchronous communication.
The type 4073 and 4074 can be intermixed
with the 4060 series, allowing for one
software system responding to a single
device code.

The 4060 multiplexor system is unique
in that all circuitry required for the
multiplexing function is distributed on
interface card subsystems each handling
four lines. There is no common control
circuitry. Each four-line interface card
is self-contained; it includes all the
circuitry necessary to receive, transmit,
and buffer characters for four lines. From
1 to 16 cards serving 4 to 64 lines operate
together as a multiplexing system. Such
modularity not only minimizes overhead costs
for smaller configurations but also localizes
most failures to a small group of lines. A
single four-line card is a convenient con-
troller for up to four teletypes or higher
speed visual display terminals connected
locally.

Complete hardware assembly/disassembly
and buffering of characters is provided.
The software device handler is interrupted
only when a new character must be supplied
to or accepted from the multiplexor.

The modularity of the 4060 hardware
allows, in groups of four lines:

a) Several distinct communications
line speeds in a single system
(up to 9600 baud).

Several transmission codes in a
single system (5,6,7, and 8 level
with 1, 1%, or 2 stop bits).

b)

Easy system expansion from a
minimum of four lines to a
maximum of 64.

c)

Direct (current loop) connection,
modem (data set) interface, or
modem control for automatic answer.

d)

e) Hardware character assembly/dis-
assembly with full character

buffering.
f) Full duplex operation.
Four complete line interfaces on

each standard Nova-Line sub-
assembly card.

9)

SECTION 1

OPERATION AND SPECIFICATION - GENERAL

In communicating with the terminal or
data set, the multiplexor hardware performs
all character assembly and disassembly into
the serial bit streams required. Start and
stop bits are inserted on transmission and
stripped out on reception. Character

‘buffering is provided on both reception and

transmission so that the program has a full
character time to respond without losing
input data or reducing transmission rate.

The multiplexor system is flexible in
line capacity, transmission code, and line
speed. It can accommodate from four to 64
full duplex lines, in multiples of four, at
speeds including 9600 baud. The transmission
code structure (character size and number of
stop bits) and line speeds are selectable by
the user so that an installation can be recon-
figured with minimal hardware change.
Requirements for spare parts are minimal.

A number of four-line receiver/trans-
mitter cards appear as if they were a single
I/0 device connected to the computer under
a single device code. On reception, an I/O
instruction reads words containing the line
number in the left half and a character in the
right. At the completion of transmission of’
a character, an I/0 instruction reads a similar
word containing the line number indicating
that a character has been transmitted; the
program responds by. outputting a word con-
taining the appropriate line number and new
character. Multiplexing occurs since the I/O
instruction to read a line number/character
word and control information always effects
only one line on one of the several cards.

The choice of which of several cards is made
automatically by the hardware in priority
order, lower line numbers having the higher
priority.

At the maximum data rate of the multi-
plexor system (64 lines each operating at
9600 baud) over 60,000 characters are each
received and transmitted every second. Such
a data rate allows only 8 microseconds for
processing each character; this is inadequate
except for trivial operations. Most config-
urations, however, do not require asynchronous
communications at rates exceeding 1200 baud
as this rate is currently a standard for the
higher speed asynchronous modems and display
terminals. At this lower rate, a more



generous amount of processing time is avail-
able for each character.

Synchronous communications, using the
Data General Type 4015 communications con-
troller which operates through the direct
memory access data channel, is more common at
speeds of 2400 baud and above for which high
performance synchronous modems are available.

Four-line cards physically mounted
closer to the processor along the I/O bus
have a higher priority in obtaining the
processor's attention. Thus, in a system
with mixed baud rates, the higher speed lines
should be assigned to lower line numbers.

MODELS

Each four-line asynchronous re-
ceiver/transmitter card is available in
several models. The Type 4060 and 4061 each
provide interfacing to four 20 milliampere
teletypes. Type 4062 and 4063 provide inter-
facing to four EIA Type lines either for
use with local Teletypes Model 37, Bell

- System 103-type data sets (modems) or
equivalent equipped for manual answer or used
on a dedicated line, or other terminal devices
with the EIA type interface. The transmitter
circuitry examines the Clear to Send signal
(Circuit CB) and will not begin transmissian
of a character unless that control signal is
true.

The 4060 and 4062 models come
equipped with four individual connectors
(9-pin for 800/1200/1230, 50-pin paddle
board for 1210/1220/820 series processors)
for direct connection of terminal devices
or for connection to manual answer modems.
The 4061 and 4063 models are provided with
a connector arrangement which allows use of
the 4050 or 4051 junction panel on 800/
1200/1230 and- 4083 on 1210/1220/820 series
which is described more fully in the cabling
section.

EIA INTERFACE CIRCUITRY
INDIVIDUAL DISTRIBUTION
MODEL CONNECTORS BOX
800/ Interface 4062 4063
1200/ | Model
1230
Conn. or
Distribu-| 4-9 Pin
tion Box Conn. 4051
Model No.
820 Interface 4062 4063
1210 Model
1220
Conn. or
Distribu-| 50-Pin 4082
tion Box Paddle
Model No. | Board

TTY INTERFACE CIRCUITRY
INDIVIDUAL DISTRIBUTION
MODEL CONNECTORS BOX
800/ Interface 4061
1200/ |Model 4060
1230
Conn. or
Distribu- 4-9 Pin
tion Box Conn. 4050
Model No.
820 Interface 4061
1210 |Model 4060
1220
Conn. or
Distribu- 50-Pin
tion Box Paddle 4082
Model No. Board :
SECTION 2

RTOS/RDOS SOFTWARE DRIVER

In order to provide a 4060 series
communication system which requires the
minimal amount of user-program involvement,
a device handler was programmed and incor-
porated in both the Real Time Operating
System (RTOS), and the Real Time Disc
Operating System (RDOS).

Real Time Operating System is a com-
patible subset of RDOS. 1In applications not
requiring program overlaying or file naming,
it is a flexible, modular interface to user
programs in either real-time or off-line
environments. Multitasking, timer control,
and I/Q transfers are handled by simple
task and system calls to RTOS. Standard
Data General peripherals are supported.

Real Time Disc Operating System is a
modular, multitask synchronization and
communication system. Tasks may exist in
the single mode root program or in an over-
lay. RDOS operates with any Nova-line
computer of 12K or larger memory, disc, real
time clock, and Teletype.

RDOS is used in both the development
and implementation of programs. It includes
all the file capabilities normally available
on disc operating systems, allowing the user
to edit, assemble, execute, debug, compile,
load-and-go, save, and delete files. Files
are protected using system defined attributes.
File directories are maintained on a fixed
head disc and disc pack basis, where each
disc pack can be removed from the system.
Peripherals are treated as files, providing
device independence by symbolic name. Files
may be in sequential, random (indexed), and
contiguous formats.



The I/O facility includes buffered
I/0 for ease of programming and unbuffered
block transfers for real time applications.
Error messages generated in real time can
be spooled and output off-line. RDOS
supports up to eight fixed head discs or
magnetic tape drives, and up to four disc
pack units, and all standard Data General
peripherals.

Provisions are made for the full use
of RTOS and RDOS multitasking capability.
Under the initial 4060 series handler
release, each line on a system must be
dedicated to a separate task.

It is assumed that the reader of this
document is sufficiently familiar with
either/or RTOS-RDOS file structure and user
calls. Refer to RTOS Manual 093-000056 and
RDOS Manual 093-000075. Only those calls
directly associated with the 4060 series
handler will be discussed here.

FILENAME DEFINITION

In RTOS/RDOS each physical input/out-
put device is referred to by some unique
filename. 1In this case, each multiplexed
line of the 4060 series corresponds to a
filename of the form

QTY: X

where "X" is the multiplexor line number in
the range 0 to 63.

OPENING A LINE

Before any reads or writes can occur,
a filename or line must be logically con-
nected to a channel number through use of
an .OPEN call. The channel number is
simply a means by which devices can be
referenced in read and write calls without
use of a specific file name. This call
opens the line for reading or writing. ACO
must contain a byte pointer pointing to the
file name. AC1l contains the "characteristic
inhibit" mask. For each of the following
bits set in the mask, the corresponding
characteristic or function is inhibited:

BIT MNEMONIC* FUNCTION
10 DCKEY Echo each input character
during a read line.

7 DCPCK Check for even parity on
read line. Generate even
parity on write line.

6 DCLAC Transmit a line feed

after each carriage re-
turn during a read line
or write line.

*All mnemonics refer to user parameters
defined on the RTOS/RDOS user parameter
list.

EXAMPLE of User OPEN Sequence:

LDA O0,NMPTR
LDA 1,MASK
.SYSTEM

.OPEN 2

ERROR RETURN
NORMAL RETURN

;GET BYTE POINTER
; INHIBIT MASK

;2 IS CHANNEL NUMBER

NMPTR: . +1%2
<TXTxQTY:5%*
MASK: DCPCK

;FOR LINE 5
; INHIBIT PARITY CHECKS

If the error return were taken, AC2
must be examined for one of the following
conditions:

AC2 MNEMONIC MEANING

0 ERFNO Illegal channel number.
1 ERFNM Illegal filename.

12 - ERDLE File does not exit.

21 ERUFT Attempt to use channel

already in use.

CLOSING ‘A LINE

After use, the line must be closed to
release the channel assigned to it.

EXAMPLE of Close Sequence:

.SYSTEM

.CLOSE 2;Channel 2
ERROR RETURN
NORMAL RETURN

If the error return were taken, AC2
must be examined for one of the following
conditions:

AC2 MNEMONIC MEANING
0 ERFNO Illegal channel number.
15 ERFOP Attempt to reference a

channel not in use.

READING AND WRITING DATA

GENERAL INFORMATION

In a multitask system such as RDOS,
it is possible for the user to do simul-
taneous reading and writing on one or
several 4060 lines through use of the
standard input/output calls. The following
rules must be noted:

1) No input/output buffering is done
within the 4060 driver programs.
The read or write call specifies
the buffer area to.be used. Any
data received before a read call
for the line is made will be lost.



2) Control is not returned to the
calling task until the read or
write is completed, that is, all
data have been transmitted.

3) Simultaneous reads or writes can
be achieved through the creation
of a task controlling each line.
Simultaneous reading and
writing on a given line (full
duplex operation) is possible
and requires the use of two
tasks, one for input and another
for output. In full duplex
operation, the echo return and
line feed insertion features
must be inhibited.

READ A LINE

This command causes an ASCII type
line to be read. ACO contains a byte
pointer to the starting byte address of the
buffer where the data is to be read.

Reading will terminate normally
after transmitting either a carriage
return, or a form feed to the user. Reading
will terminate abnormally after transmission
of 132 (decimal) characters without
detecting a carriage return or a form feed,
upon detection of a parity error, or upon
end-of-file (ASCII Sub-Control z). In all
cases, the byte count read will be returned
in ACl. If the read is terminated because
of a parity error, the character having
incorrect parity will be stored (high order
bit zero) as the last character read. All
characters received will be passed to the
user, including NULL's, line feeds, and
deletes.

EXAMPLE of Read Sequence:

Lpa 0,BPTR
.SYSTEM
.RDL 2 ; READ CHANNEL 2

ERROR RETURN
NORMAL RETURN

AHlx2
.BLK 66.

BPTR:
BUF :

If the error return were taken, AC2
must be examined for one of the following
possible conditions:

AC2 MNEMONIC MEANING

0 ERFNO Illegal Channel Number.

6 EREOF End of File.

15 ERFOP Attempt tc reference a file
not opened.

22 ERLLI Line limit (132 characters)
exceeded.

24 ERPAR Parity Error.

26 ERMEM Attempt to use illegal

. memory address.
47 ERSIM Attempt to read a line

already reading.

READ SEQUENTIAL

Sequential mode transmits data exactly
as read from the file. ACO must contain a
byte pointer to the starting byte address
of the buffer where the data is to be read.
There is no end of file code or timeout,
and parity bits are not checked.

EXAMPLE of Read Sequential Segquence:

LDA 0,BPTR ;GET BYTE POINTER
LDA 1,COUNT ;DATA COUNT
.SYSTEM

.RDS 2 ; READ CHANNEL 2

ERROR RETURN
NORMAL RETURN

If the error return were taken, AC2
must be examined for one of the following
possible conditions:

AC2 MNEMONIC MEANING

0 ERFNO Illegal channel number.
15 ERFOP Attempt to reference a file
not opened.
26 ERMEM Attempt to use illegal
memory address.
47 ERSIM Simultaneous reads on same

line.

WRITE A LINE SEQUENCE

ACO must contain a byte pointer to the
starting byte address of the buffer where
the data can be found.

Writing will terminate normally upon
writing of a null, a carriage return, or a
form feed, and abnormally after transmission
of 132 (decimal characters) without
detection of a carriage return, a null, or a
form feed. 1In all cases, ACl will contain,
upon termination, the number of bytes
written from the user area to complete the
request.

EXAMPLE of Write a Line Sequence:

LDA 0,BPTR ;GET BYTE POINTER
.SYSTEM
.WRL 2 ;WRITE CHANNEL 2

ERROR RETURN
NORMAL RETURN

If an error return were taken, AC2
must be interrogated for one of the
following possible conditions:

AC2 MNEMONIC MEANING
0 . ERFNO Illegal channel number.
15 ERFOP File not open.
22 ERLLI Line limit exceeded.
47 ERSIM Simultaneous writes on

same line.



WRITE SEQUENTIAL SEQUENCE

This command writes data exactly as it
is found in the user area. ACO must contain
a byte pointer to the starting byte address
of the buffer where the data can be found.

EXAMPLE of Write Sequential Sequence:

LDA 0,BPTR ;GET BYTE POINTER

LDA 1,COUNT ;GET BYTE COUNT
.SYSTEM
.WRS 2 ;WRITE CHANNEL 2

ERROR RETURN
NORMAL RETURN

If an error return were taken, AC2
must be interrogated for one of the
following possible conditions:

AC2 MNEMONIC MEANING
0 ERFNO Illegal channel number.
15 ERFOP File not open.
47 ERSIM Simultaneous writes on same
line.
SECTION 3

PHYSICAL LEVEL PROGRAMMING

A receiver indicator (RI) and a trans-
mit indicator (TI) are associated with each
line. The receive indicator is set when a
character has been assembled from the serial
input stream; it is cleared under program
control. The transmit indicator is set when-
ever the line unit circuitry has accepted a
character for transmission and is ready to
accept another. .
and receive indicators. Since the transmitter
circuitry includes double buffering, the
transmit indicator is set almost immediately
after accepting the first character following
a long idle period. At maximum transmission
rate, the transmit indicator is set once per
character time; it is cleared under program
control.

The four line receiver/transmitter
cards contain conventional DONE flags for
interface to a Nova-line I/O0 bus. These are
logically ORed together to get a system DONE
(QTY DONE). To the programmer, QTY DONE
appears set if any input lines have completely

assembled characters ready for reading by the character -

processor (some RI=1) or if any output lines
have transmitted characters and can accept
new characters (some TI=1).

The DIAC instruction, which reads input

characters and line control information also
clears the receiver indicator of the line just
read. Upon issuance of DIAC AC QTY, QTY DONE
will be cleared if there are no other lines
with data to be read and if all transmit
indicators (for all lines) are 0. TIf there
are additional lines to be read or character
completions which need be handled, QTY DONE
will remain set.

I1/0 reset clears all transmit character -

The
supplies a

DOA AC, QTY instruction, which
character for output on a selected
line, also clears the transmit indicator for
that line. If no new character is to be out-
putted, the DOB AC, QTY instruction may be
used to clear the transmit indicator without
sending a new character. While DOA or DOB
clears the transmit indicator for a line,
they will clear QTY DONE only if there are

no other lines on which transmission has com-
pleted and if no receivers have assembled
characters for the processor to read. The
S-pulse is not microcoded as a part of an
instruction.

The QTY BUSY flag is set whenever out-
put is occuring on any of the lines. It
clears when all characters on all lines
awaiting transmission have been sent.

IO INSTRUCTIONS

DIAC AC, QTY reads the following word:

2 7 8 15
line

)

0
? Character

| Ll

Receive indicator -- a character
has been assembled and appears
in bits 8-15, right justified. .

RI -

Transmit indicator -- a character
previously sent to the transmitter
has been accepted for transmission
and a new character may be sent.
line - The line number to which the
indicators apply.

The character just received on the
indicated line if RI is set; un-
defined if RI is not set.

DOA AC, QTY assumes the following word
in an accumulator:

012 7 8 15
line character

line - The line number on which the
character is to be transmitted
and for which the transmit in-
dicator is to be cleared. Bils 0
and 1 are ignored.

Tbe character to be transmitted;
right justified in the byte if
less than 8 bits.

DOB AC, QTY assumes the following word
in an accumulator:

012 7 8 15
line :

line - The line number (0,1,2 or 3 for a
single card system) for which the
transmit indicator is to be cleared.
Bits 0,1, and 8 through 15 are
ignored.



DIA AC, MDM
Indicator signal from 16
lines. AC bit 0 in the

logical zero state indicates

that line 0 is ringing; AC
bit 15 in the logical zero
state indicates that line

15 is ringing, etc.

senses the state of the
Data Set Ready signal from
16 lines. A logical one
indicates that the data set
is ready.

DIB AC, MDM

controls the state of the
Data Terminal Ready signal
to each of 16 lines. A
logical zero in any bit
makes the corresponding
line ready.

DOA AC, MDM

MODEM CONTROL

In order to use a four-line re-
ceiver/transmitter card with Bell System 103
Type data sets (modems) or eguivalent equip-
ped for automatic answer, additional modem
control circuitry is required. This
circuitry is not required on lines with
manual answer or for dedicated (leased)
lines. The control may be provided using
the type 4026 interface subassembly with one
type 4027 interface for each group of four
lines controlled.
control of the Data Terminal Ready (Circuit
CD) and permits detection of the Ring
Indicator (Circuit CE) and Data Set Ready
(Circuit CC). Note that the Clear to Send
signal and the Carrier Detector signal
(Circuit CF) carry identical signals in
normal 103 type modem operation; these are
examined by the 4062 or 4063 transmitter
circuitry. A maximum of four 4027 inter-
faces can be supplied with each 4026
interface subassembly, which is sufficient
to service 16 lines. The required hardware
configuration for automatic answer includes:
1) a 4063 multiplexor and a 4027 interface
for each group of four or fewer lines and
2) a 4051 junction panel, two 4052A cable
assemblies, and a 4026 interface sub-
assembly for each group of 16 lines or less.
The purchase order must note that the 4026
is for use as modem control with a 4063
multiplexor system.

In order to use the four-line re-
ceiver/transmitter card with Bell System
202 Type data sets (modems) or equivalent
equipped for automatic answer on a two wire
(half duplex) line or in a multipoint net-
work, control circuitry in addition to that
described above is reguired. A second type
4027 interface is reguired for each group
of four lines so configured. Control is
provided for Reguest to Send and detection
facility is provided for Data Carrier’ and
"Clear to Send.

senses the state of the Ring

The 4027 interface provides

SECTION 4

INSTALLATION AND CABLING

CODE SELECTION

A number of transmission codes can be
accommodated. Jumpers on the card are used
to select line speed, level (number of data
bits), and either 1, 1%, or 2 units of stop
code. All models are shipped configured for
11 unit, 8 level code at 110 baud; they must
be customized by the user for his particular
needs. 1% unit stop code operation is
available only with 5 level code (Baudot).

The user can alter the jumper pattern
to suit his needs. Select code structure
level and units as follows:

Jumpers Installed

Level Units Example Level Stop
5 7% TTY 28 W17 ,wW28
6 8 W13 W1l7,W29
9 W13 W17,W1l8,W29
7 9 IBM 2741 wl2 W1l6,W18,W29
10 W1l2 W1l5,Wl6 ,W18,W29
8 10 TTY 37 W12,W13 W15,W1l6,W19,W29
11 TTY 33 W12,W1l3 W14 ,W1l5,Wlé6,W19,
or 35 W29

Jumpers on the card also determine the

four most significant line number address bits.

In a system with multiple cards, the card
physically mounted closest to the processor
card must contain line number group 0 to 3.
Line numbers increase as cards are installed
further along the I/0 bus. <Cards are supplied
to respond as group 0-3 when ordered individ-
ually; when supplied in a system, they are
assigned to sequential groups.

Group Jumpers Installed
0-3 W20,W21,W22,W23
4-7 W20,W21,W22
8-11 W21 ,W22,W23

12-15 W21 ,W22

16-19 W20 ,W21,W23

20-23 wW20,wW21

24-27 W21 ,wW23

28-31 w21l

32-35 W20 ,W22,W23

36-39 W20 ,W22

40-43 W22,W23

44-47 W22

48-51 W20 ,W23

52-55 W20

56-59 W23

60-63 (None)

The line speed is derived from a
precision 76.8KC oscillator by the choice of
jumpers in a frequency divider chain. Accuracy
of the derived frequency is better than .6 of
1%. For frequencies other than those listed
above or for more precise control of the
frequency, order clock option 4064 and specify
the desired baud rate. The crystal frequency
will be chosen to be 128 times the baud rate.

Rev. 04



Baud Rate Jumpers Installed
75 W1l,W2,W3,W4,W6,W7,W8
110 W2 ,W3,W6,W8
134.5 W2,W3,W6
150 W1l,W2,W3,W4,W7,W8
300 Wl,W2,W3,W4,W8
600 Wl,W2,W3,W4
1200 W2 ,W3,W4
2400 W3 ,W4
4800 w4
9600 (None)
4064 W1l,W2,W3,W4 (Clock Option)

In order to establish a priority order
among the several cards in a system, wiring
like the INTP wiring on the back panel is
required. Connect pin A91 of each four-1line
card to pin A92 of the next successive four-
line card and along the bus.

The installation and cabling scheme is
considerably different between the 800/1200
and 1210/1220/820 processor, and therefore
will be separated in this document.

800/1200 PROCESSORS

For systems containing only a single
card (four lines), individual 9-pin con-
nectors are usually provided on the back of
the computer chassis. (See Figure 1). Order
Model 4060 or 4062.

A Type 4050 or 4051 junction panel is
normally used to interconnect the individual
cables from a number of teletypes or data sets
(modems) to the multiplexor. Reguiring 1-3/4
inches of rack space, the panel contains 16
connectors (4050: 9-pin connectors for Tele-
type; 4051: 19-pin connectors for data sets
(modems)) for attaching the devices and 1 or
2 connectors for connection to the multiplexor
and optional automatic answer facility (using
4052 cables). Order Model 4061 or 4063.

In mixed systems (eg; 8 data sets and
4 local Teletypes), the data set (modem)
version of the junction panel must be ordered,
together with adapter cables which convert the
19-pin connectors to 9 pins for the teletypes.
Refer to Example 1 for a sample configuration.

1210/1220/820

For systems requiring up to 16 lines
on a 4 slot processor, and up to 32 lines
on a 10 slot, the connectors are usually
locatable directly on the processor using 1
or 2 4083 16-line connector assemblies. The
4063 EIA and/or 4061 TTY interfaces are used
for this configuration. Refer to Example 2
for a sample configuration.

For configurations requiring more con-
nections than allowed according to the above
rules or systems where the customer wants a
remote connection panel, 50-pin paddle boards

are provided. Each of these 50-pin con-
nectors have connections for all of the
data leads associated with 1-4060 or 4062
board. Refer to Example 3 for a sample
configuration.

MAINTENANCE

A combined diagnostic and reliability
test program (tape 095-000073, listing 096-
000040) is available for maintenance of a
4060 system. The reliability portion of the
test is run to insure satisfactory overall
system operation; the diagnostic test is run
to localize failures on a board to the failing
circuitry. Test plugs are normally used to
replace the terminals while tests are run.
If the system includes data sets, these
often provide a loop-back test mode which
performs the same function as the test plug.

EXAMPLE 1:
For 1200/800 type processors. See
Tigure 2 for diagram of this example.

A typical Nova 1200 computer based
communication system with 12 lines attached to
103 Bell System data sets (modems) with
auntomatic answer and four local teletypes.

REQUIRED:

1 - 1200/800/1230 Type Nova Line

computer plus core memory.

1 - 4061 four-line asynchronous
receiver/transmitter equipped
for 20 ma. TTY interface.

3 - 4063 four-line asynchronous
receiver/transmitter equipped
for EIA type interface.

1 - 4026 Interface subassembly

3 - 4027 EIA type interfaces

1 - 4051 Data set junction panei

2 - 4052A Cable for connecting one
4026 and the 4063-4061 combination
to the 4051

4 - 1020A Connector adapters

OPTIONAL:

12 - 101827 Interconnect cable for
4051 to 103 data set (modem)

4 - 4010A or 4010E 33 ASR Teletypes

4 - 1019A Extension cables for use

with 4010.



FIGURE 1

TYPICAL 4 LINE CONFIGURATION
COMPUTER CONNECTOR
PANEL

CONNECTORS

FIGURE 2
—_—" 4

TYPICAL 16 LINE 4060 SYSTEM
(As given in configuration example #1)

COMPUTER CONNECTOR
PANEL

4052A
Cable

40527
Cable

000 000
OO 00000

4051
JUNCTION
PANEL

16 Individual Cables
to Terminals on Modems

4026 Subassembly
with three 4027
Interfaces



EXAMPLE 2

For 1210,1220,820 processors using 4083
connector panel. (See Figure 4)

A typical computer based communication
system with 12 lines attached to 103 Bell
System data sets (modems) with automatic
answer and four local Teletypes.

REQUIRED:

1 - Any Nova-line computer plus core
memory .

1 - 4061 four-line asynchornous
receiver/transmitter equipped for
20 ma. TTY interface.

3 - 4063 four-line asynchronous
receiver/transmitter equipped for
EIA type interface.

- 4026 Interface subassembly

4027 EIA type interfaces

- 4083 Connector panel ordered as:

W
|

#4083 - 16-LINE CONNECTOR

Line # Description
1st 4061 - TTY Interface
1st 4061 - TTY Interface
lst 4061 - TTY Interface
lst 4061 - TTY Interface
1st 4063/4026 EIA w/Modem Control
Interface
1st 4063/4026 EIA w/Modem Control
Interface
6 1st 4063/4026 EIA w/Modem Control
Interface
7 1st 4063/4026 EIA w/Modem .Control
Interface
8 2nd 4063/4026 EIA w/Modem Control
Interface
9 2nd 4063/4026 EIA w/Modem Control
Interface
10 2nd 4063/4026 EIA w/Modem Control
Interface
11 2nd 4063/4026 EIA w/Modem Control
Interface
12 3rd 4063/4026 EIA w/Modem Control
Interface
13 3rd 4063/4026 EIA w/Modem Control
. Interface
14 3rd 4063/4026 EIA w/Modem Control
Interface
15 3rd 4063/4026 EIA w/Modem Control
Interface

W =Oo

(S]

OPTIONAL:

12 - 1049-¢ Interconnecting cables from
4083 to Modem

4 - 1019-¢ Extension cables for use with
4010

4 - 4010A or 4010E 33 ASR Teletypes

EXAMPLE 3

For 1210,1220,820 processors using
50-pin paddle board connectors.

CONFIGURATION EXAMPLE

A typical computer based communication
system with 12 lines attached to 103 Bell
System data sets (modems) with automatic
answer and four local Teletypes.  No external
cable is available from Data General to
interface an Auto Answer Modem to 50-pin
paddle boards. No internal cross wiring is

‘done between the 4063's and the 4026/27

Modem Control. See Figure 3 for graphic
presentation of this example.

REQUIRED:

1 - Any Nova-line computer plus core
memory

1 - 4061 four-line asynchronous
receiver/transmitter equipped for
20 ma. TTY interface.

3 - 4063 four-line asynchronous
receiver/transmitter equipped for
EIA type interface

1l - 4026 Interface subassembly

3 - 4027 EIA type interfaces

OPTIONAL:

4 - 1019B Extension cables for use
with 4010

4 - 4010A or 4010E 33ASR Teletypes

* (See Figure 4)

FIGURE 3
Typical 16 line system for 1210,1220,
820 system processors -- As given in Example
3.

50-Pin Paddle
Boards

Processor Bd. \
4026 Subassembly
with 3-4027 Options
Installed.



ITEM DESCRIPTION

P4 BACKPANEL SLOT 9

P5 PAPER TAPE READER OPTION 4011B

P6 EIA OPTION 4023

P7 PAPER TAPE PUNCH OPTION 4012A

4083 CONNECTOR ASSEMBLY OPTION \

13 PIN(S) CONNECTOR :
(8) -

P2 TELETYPEWRITER INTERFACE CONNECTOR

X (I |G| |W [N~

50 PIN PADDLE BOARD

AR
INLET

CABLE
TIE

STRAIN
RELIEF
CLAMP

0G-00/139

ADAPTOR
CABLE

COVER PLATE,
TO STRAIN RELIEF

DEVICE

Figure 4 Sketch of the Nova 1220 & 820 Cabling Scheme. The 1210 Cabling is similiar,
except it has half the capacity for connectors. Note that the 4083 Connector Panel is
physically attached to the Processor.
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SECTION 5

THEORY OF OPERATION

Each four-line card contains five major
sections including:

~a) Interface to computer I/O system.

b) Interface circuitry (either 20 ma.
loop or EIA) to match the TTL
logic circuitry to the communi-
cations lines.

c) Clock oscillator and divider chain.

d) Four buffered serial to parallel
receivers.

e) Four buffered parallel to serial
transmitters.

The computer I/O interface circuitry
performs few functions beyond decoding I/O
instructions so that one of the receivers or
transmitters on the card can respond
appropriately. It provides.priority chain
logic which functions much like INTP IN/OUT
so that only one card responds to I/0 i
instructions at any time. The clock
circuitry is a straightforward oscillator
and divider which provides a clock signal at
eight times the baud rate.

The transmitter circuitry comprises a
parallel buffer register and a shift register.
When the buffer empties, a program interrupt
is generated and a character is requested
from the processor. When a character is
outputted, it is first loaded into and held
in the parallel register. At any integral
number of bit times after the last stop bit
of the previous character has begun, the
serial register is available for loading from
the parallel holding register. When loaded,
a starting space is put on the line and the
shift register is enabled to shift every bit
time thereafter.

The end of a character is detected by
examining the code pattern which was shifted
into the transmitter as the character bits
were outputted. .

Operation of the receiver is the
reverse of the transmitter. A serial bit
stream is assembled in a shift register and
then, fully assembled, it is loaded into a
parallel holding register which, in turn,
interfaces to the programmed I/O facility.
The only complex part of the operation
centers around synchronization of the
receiver to the incoming bit stream. The
line is examined for a space which, when
detected, enables a divide-by-eight circuit.
Should the line immediately return to the
marking state, the space is ignored as
extraneous noise. Should the line remain
spacing for 1/2 bit time, the divide-by-
eight circuitry produces a clock signal in
the center of each bit interval.

dedicated lines to 19-pin Cannon connectors

TABLE 1

Wiring to connect four or fewer TTY
lines to 9-pin Cannon connectors on

1200/800/1230 type process

FROM - SIGNAL NAME

+5

Reader Run/GND
Received Data
Ground

(Not Used)
Ground
Transmitted Data
(Not Used)
Ground

LoNAAULTd WNH

*Sockets 0-3 respectively.

ors:

BACK PANEL

3,4,97,98

1,2,99,100
A87,A88,A8
1,2,99,100

1,2,99,100
A85,A86,A8

1,2,99,100

TABLE 2

9,A90%

3,A84%*

Wiring to connect four or fewer EIA

on 1200/800/1230 type processors.

11

FROM SIGNAL NAME

Ground
TX Data
RC Data
Clr. To Snd.

nnwiNH-=

*Sockets 0-3 respectively.

BACK PANEL

1,2,99,100
A85,A86,A8
A87,A88,A8
A75,A77,A7

TABLE 3

3,A84%
9,A90%
6,A78%

Wiring to connect 4061 TTY lines to

13-pin connector on 4083.

FROM SIGNAL NAME

Data Out

Ground

RDR/RN (6 round)
+5

Ground

Rec. Data
Ground

NHWO®&NH

— b

*Sockets 0-3 respectively.

BACK P

A85,A86,A8
99
1,2,99,100
3,4,97,98
99

ANEL

3,A84%

A87,A88,A89,A90% |

99

Rev. 04



TABLE 4

Wiring to connect 4063 EIA to 13-pin
connectors on 4083.

is not included, pin 5 of each 13-pin
connector is strapped to processor +5.

FROM
4083
Cl-2
Cc2-2
C3-2
C4-2
C5-2
C6-2
C7-2
c8-2
Cc9-2
Ccl0-2
Cl1-2
Cl2-2
Cl3-2
Cl4-2
C1l5-2
Cle6-2
Cl-1:1
Cc2-1:
C3-1Z
C4-11
C5-11
C6-1x
C7-121
C8-11
C9-11
Cl0-12
Cll-12
Cl2-11
Cl3-11
Cl4-11
Cl5-11
Cle-11
Cl-3
Cc2-3
C3-3
C4-3
C5-3
C6-3
C7-3
Cc8-3
Cc9-3
Cl0-3
Cl1l-3
Cl2-3
C13-3
Cl4-3
C15-3
Cl6-3

Table is shown with 402

4026/4027 modem control option. If option

NAME OF SIGNAL TO BACK PANEL
GND A99
Transmitted Data O A85 1lst 4060 Slot
Transmitted Data 1 A86 1lst 4060 Slot
Transmitted Data 2 A83 1lst 4060 Slot
Transmitted Data 3 A84 1st 4060 Slot
Transmitted Data 4. A85 2nd 4060 Slot
Transmitted Data 5 A86 2nd 4060 Slot
Transmitted Data 6 A83 2nd 4060 Slot
Transmitted Data 7 A84 2nd 4060 Slot
Transmitted Data 8 A85 3rd 4060 Slot
Transmitted Data 9 A86 3rd 4060 Slot
Transmitted Data 10 A83 3rd 4060 Slot
Transmitted Data 11 A84 3rd 4060 Slot
Transmitted Data 12 A85 4th 4060 Slot
Transmitted Data 13 A86 4th 4060 Slot
Transmitted Data 14 A83 4th 4060 Slot
Transmitted Data 15 A84 4th 4060 Slot
Received Data 0 A87 1lst 4060 Slot
Received Data 1 A88 1lst 4060 Slot
Received Data 2 A89 1lst 4060 Slot
Received Data 3 A90 1lst 4060 Slot
Received Data 4 A87 2nd 4060 Slot
Received Data 5 A88 2nd 4060 Slot
Received Data 6 A89 2nd 4060 Slot
Received Data 7 A90 2nd 4060 Slot
Received Data 8 A87 3rd 4060 Slot
Received Data 9 A88 3rd 4060 Slot
Received Data 10 A89 3rd 4060 Slot
Received Data 11 A90 3rd 4060 Slot
Received Data 12 A87 4th 4060 Slot
Received Data 13 A88 4th 4060 Slot
Received Data 14 A89 4th 4060 Slot
Received Data 15 A90 4th 4060 Slot
Ring Indicator 0 B69 4026 Slot
Ring Indicator 1 B67 4026 Slot
Ring Indicator 2 B53 4026 Slot
Ring Indicator 3 B52 4026 Slot
Ring Indicator 4 B40 4026 Slot
Ring Indicator 5 B38 4026 Slot
Ring Indicator 6 B25 4026 Slot
Ring Indicator 7 B23 4026 Slot
Ring Indicator 8 A89 4026 Slot
Ring Indicator 9 AB88 4026 Slot
Ring Indicator 10 A87 4026 Slot
Ring Indicator 11 A86 4026 Slot
Ring Indicator 12 A75 4026 Slot
Ring Indicator 13 A65 4026 Slot
Ring Indicator 14 A63 4026 Slot
Ring Indicator 15 A6l 4026 Slot

FROM NAME OF SIGNAL
4083
GND
Cl-6 Clear to Send O
C2-6 Clear to Send 1
C3-6 Clear to Send 2
C4-6 Clear to Send 3
C5-6 Clear to Send 4
C6-6 Clear to Send 5
Cc7-6 Clear to Send 6
C8-6 Clear to Send 7
C9-6 Clear to Send 8
Cl0-6 Clear to Send 9
Cll-6 Clear to Send 10
Cl2-6 Clear to Send 11
Cl3-6 Clear to Send 12
Cl4-6 Clear to Send 13
Cl5-6 Clear to Send 14
Cl6-6 Clear to Send 15
cl-5 Data Terminal Ready 0
c2-5 Data Terminal Ready 1
C3-5 Data Terminal Ready 2
C4-5 Data Terminal Ready 3
c5-5 Data Terminal Ready 4
C6-5 Data Terminal Ready 5
Cc7-5 Data Terminal Ready 6
c8-5 Data Terminal Ready 7
Cc9-5 Data Terminal Ready 8
Cc10-5 Data Terminal Ready 9
Ccl11-5 Data Terminal Ready 10
Ccl12-5 Data Terminal Ready 11
C13-5 Data Terminal Ready 12
cl4-5 Data Terminal Ready 13
c15-5 Data Terminal Ready 14
Ccl6-5 Data Terminal REady 15
cl-7 Data Set Ready O
c2-7 Data Set Ready 1
c3-7 Data Set Ready 2
C4-7 Data Set Ready 3
c5-7 Data Set Ready 4
Cc6-17 Data Set Ready 5
c7-7 Data Set Ready 6
c8-7 Data Set Ready 7
c9-7 Data Set Ready 8
cl10-7 Data Set Ready 9
Ccl1l-7 Data Set Ready 10
Ccl2-7 Data Set Ready 11
Cc13-7 Data Set Ready 12
cl4-7 Data Set Ready 13
cl5-7 Data Set Ready 14
cl6-7 Data Set Ready 15
cl,l6,7 GND
GND
Cl-16,Pin +5Vv
12&8

12

TO BACK

A75
A77
A76
A78
A75
A77
A76
A78
A75
A77
A76
A78
A75
A77
A76
A78
B54
B51
B49
B48
B19
B15
B13
Bl1l
B6
A92
A91
A90
A59
A57
A49
A47
B27
B34
B31
B36
A8S
A84
A81
A83
A78

1st
1st
1st
1st
2nd
2nd
2nd
2nd
3rd
3rd
3rd
3rd
4th
4th
4th
4th

4026
4026
4026
4026
4026
4026
4026-
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026

A79
A76
A77
A73
A71
A67
A69

4026
4026
4026
4026
4026
4026
4026

Rev.

PANEL

4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot |
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot
Slot

Slot
Slot
Slot
siot |
Slot
Slot
Slot
Slot |
Slot
Slot
Slot
slotl
Slot
Slot
Slot
Slot|
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4 Boards

4 Boards

3 Boards

3 Boards

2 Boards

2 Boards

1 Bd

Wiring to connect TTY in-
terface to 4050 junction box
with 4052A cables,

TABLE 5 TABLE 6

on 1200/800/

1230 type processors. sors.

NAME O

F

SIGNAL

GND
Recvd
Recvd
Recvd
Recvd
Recvd
Recvd
Recvd
Recvd
Recvd
Recvd
Recvd
Recvd
Recvd
Recvd
Recvd
Recvd
Trans.
Trans.

‘Trans.

Trans.
Trans.
Trans.
Trans.
Trans.
Trans.
Trans.
Trans.
Trans.
Trans.
Trans.
Trans.
Trans.
GND

GND

+5v

Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data

WO U wipEO

For connector 16 of 4051:

NAME OF
TO BACK PANEL FROM ) SIGNAL TO BACK
A99 1 GND A99
A87 Slot N 2 4 o] Recvd Data 0 A87 1st
A88 Slot N 3 n(m| Recvd Data 1 A88 1st
A89 Slot N 4 Tla| Recvd Data 2 A89 1st
A90 Slot N 5 - g Recvd Data 3 A90 1st
A87 Slot N+1 6 S|m Recvd Data 4 A87 2nd
A88 Slot N+1 7 8 Sla| Recvd Data 5 A88 2nd
A89 Slot N+1 8 o|M Recvd Data 6 A89 2nd
A90 Slot N+1 9 8| Recvd Data 7 A90 2nd
A87 Slot N+2 10 @ Recvd Data 8 A87 3rd
A88 Slot N+2 11 « Recvd Data 9 A88 3rd
A89 Slot N+2 12 Recvd Data 10 A89 3rd
A90 Slot N+2 13 \ Recvd Data 11 A90 3rd
A87 Slot N+3 14 Recvd Data 12 A87 4th
A88 Slot N+3 15 Recvd Data 13 A88 4th
A89 Slot N+3 16 Recvd Data 14 A89 4th
A90 Slot N+3 17 ¢ Recvd Data 15 A90 4th
A85 Slot N 18 4 Trans.Data 0 A85 1st
A86 Slot N 19 w|@| Trans.Data 1 A86 lst
A83 Slot N 20 E —~ | Trans.Data 2 A83 1st
A84 Slot N 21 nl o Trans.Data 3 A84 1st
A85 Slot N+1 22 |88 Trans.Data 4 A85 2nd
A86 Slot N+1 23 8 ~ Trans.Data 5 A86 2nd
A83 Slot N+1 24 ©|lm Trans.Data 6 A83 2nd
A84 Slot N+1 25 Bl Trans.Data 7 A84 2nd
A85 Slot N+2 26 8 Trans.Data 8 A85 3rd
AB86 Slot N+2 27 Trans.Data 9 A86 3rd
A83 Slot N+2 28 Trans.Data 10 A83 3rd
A84 Slot N+2 29 s Trans.Data 11 A84 3rd
A85 Slot N+3 30 Trans.Data 12 A85 4th
A86 Slot N+3 31 Trans.Data 13 A86 4th
A83 Slot N+3 32 Trans.Data 14 A83 4th
A84 Slot N+3 33 ¥ Trans.Data 15 A84 4th
99 34 Ring Ind. O B69
100 35 Ring Ind. 1 B67
97 36 Ring Ind. 2 B53
37 Ring Ind. 3 - B52
38 Ring Ind. 4 B40
39 Ring Ind. 5 B38
40 Ring Ind. 6 B25
41 Ring Ind. 7 B23
42 Ring Ind. 8 A89
43 Ring Ind. 9 A88
44 Ring Ind. 10 A87
45 Ring Ind. 11 A86
46 Ring Ind. 12 A75
47 Ring Ind. 13 A65
48 Ring Ind. 14 A63
49 Ring Ind. 15 A6l
50 GND
51 GND
52 -~ +5V

13

Wiring to connect 4063's
and 4026/27 to 4051 junction box
for 1200/800/1230 type proces-

PANEL

4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4060
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026
4026

Rev.

Slt.
Slt.
Slt.
Slt.
Slt.
Slt.
Slt.
S1lt.
Slt.
Slt.
Slt.
S1t.
Slt.
Slt.
Slt.
S1lt.
Slt.
Slt.
Slt.
Slt.
Slt.
Slt.
Slt.
Slt.
S1lt.
Slt.
Slt.
Slt.
Slt.
Slt.
S1t.
Slt.
Slt.
Slt
Slt.
Slt.
Slt.
Slt.
Slt.
Slt.
Slt.
Slt.
Slt.
Slt.
Slt.
Slt.
Slt.
Slt.
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For connector 17 of 4051:

FROM NAME OF SIGNAL TO BACK PANEL
1 GND
2 & A A &Clr. to Send O A75 1lst 4060 slt.
3 w@ Clr. to Send 1 A77 lst 4060 slt.
4 T~ Clr. to Send 2 A76 lst 4060 slt.
5 8o ¥Clr. to Send 3 A78 1lst 4060 slt.
6 =@ -Clr. to Send 4 A75 2nd 4060 slt.
7 8. Clr. to Send 5 A77 2nd 4060 slt.
8 u M Clr. to Send 6 A76 2nd 4060 slt.
9 5o ¥ Clr. to Send 7 A78 2nd 4060 slt.

10 § Clr. to Send 8 A75 3rd 4060 slt.

11 = Clr. to Send 9 A77 3rd 4060 slt.

12 « Clr. to Send 10 A76 3rd 4060 slt.

13 v Clr. to Send 11 A78 3rd 4060 slt.

14 Clr. to Send 12 A75 4th 4060 slt.

15 Clr. to Send 13 A77 4th 4060 slt.

16 Clr. to Send 14 A76 4th 4060 slt.

17 ¥ Clr. to Send 15 A78 4th 4060 slt.

18 Data Term. Rdy. O  B54 4026 slot

19 Data Term. Rdy. 1 B51 4026 slot

20 Data Term. Rdy. 2 B49 4026 slot

21 Data Term. Rdy. 3 B48 4026 slot

23 Data Term. Rdy. 4 B19 4026 slot

24 Data Term. Rdy. 5 B15 4026 slot

25 Data Term. RdAy. 6 B13 4026 slot

26 Data Term. Rdy. 7 B11 4026 slot

27 Data Term. Rdy. 8 B6 4026 slot

28 Data Term. Rdy. 9 Aa92 4026 slot

29 Data Term. Rdy. 10 a91 4026 slot

30 Data Term. Rdy. 11 A90 4026 slot

31 Data Term. Rdy. 12 a59 4026 slot

32 Data Term. Rdy. 13 A57 4026 slot

33 Data Term. Rdy. 14 a49 4026 slot

34 Data Term. Rdy. 15 a47 4026 slot

35 Data Set Rdy. O B27 4026 slot

36 Data Set Rdy. 1 B34 4026 slot

37 Data Set Rdy. 2 B31 4026 slot

38 Data Set Rdy. 3 B36 4026 slot

39 Data Set Rdy. 4 A85 4026 slot

40 Data Set Rdy. 5 A84 4026 slot

41 Data Set Rdy. 6 A81 4026 slot

42 Data Set Rdy. 7 A83 4026 slot

43 Data Set Rdy. 8 A78 4026 slot

44 Data Set Rdy. 9 A79 4026 slot

45 Data Set Rdy. 10 A76 4026 slot

46 Data Set Rdy. 11 A77 4026 slot

47 Data Set Rdy. 12 A73 4026 slot

48 Data Set Rdy. 13 A71 4026 slot

49 Data Set Rdy. 14 A67 4026 slot

50 Data Set Rdy 15 A69 4026 slot

51 GND

52 GND

+5V

14
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4060 SYSTEM CONFIGURATOR

START

Select
Line Option

EIA ONLY

#EIA

Lines
Less than
Four

YES Both EIA & TTY

Order one 4061
Controller per
four TTY Lines

TTY. ONLY

»l

Order one 4063
Controller per

Order one 4062
Controller for up

Order one 4061
Controller per
four TTY Lines

to four EIA Lines four EIA Lines

1200,

lea

For

800

1230,

YES

Nova
820,1210,1220

Order one 4027
Controller per 4

For 1200,
800 Order 4050
Junction Box

1230,

Auto Answer Lines

System
?

YES

2 Wire
%-Duplex?

NO

Order one 4051
Junction Box
per 16 Lines

Order one 4052
Cable per 16 Lines
(See Note 2Z)

Order 1 Additional
4027 Controller per
4 %-Duplex Lines

Order 1 4026 for
each four 4027
Controllers ordered

Order 4083 Distri-
bution Box (See

Note V below)

Order one 4060

Controller for up

to four TTY Lines

OPTIONAL TTY
- T T

tribution box

(See Note V) & 1 additional 4052

Cable per 4026
1

See Note X

|
— NOTE
Order one 1020A
Adapter per TTY
Line (See Note W)
— — =|' EIA OPTIONS
- _ 1
DG-00349 l order # of 1018a | !
' | Cables for Modem |
} to 4051 Connection| | NOTE
| |
| |
| YES |
| | NOTE
| |
| NO I
| See Options |
| Under TTY | NOTE
L] e J
END, NOTE

15

WV,

(o ———
| | order # of 4010a
Tova | | or 4010 asr
q 820,1210,1220 | Teletypes
System | I
? order # of 1019A
NO ! Extensgon for use
; order one 4052 | | with 4610 _
Order 4083 dis Cable per 16 Lines | | ———emm————

4083 is a cable distri-
bution assembly located
directly on back plane

of computer. When order-
ing 4083, letter codes
must be specified, which
indicate configuration.
(See ordering information.)

This is a 19 pin EIA to

9 pin TTY adapter cable
for use with 4051 function
box.

Order from Custom Products
one special function box
(replaces 4051). Specify
auto answer and half
duplex operation.

4026 is control and
housing for 4027 line
controllers.

4052 cable connector con-
troller to function box
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