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.9  PRICE DATA

Purchase

Component or Feature Price, *
Model 1010 Display Control Unit 300
Model 1014 Serial Communications Unit 4700
Model 1020 Display Unit 500
Model 1030 Keyboard 300

Options
Model 1011 Selective Blink -
Model 1012 Edit Control —
Model 1016 Format Mode -
Model 1017 96-Character Set —
Model 1018 Data Set Serial Communications Interface -
Model 1019 Teletype Serial Communications Interface —
Model 1022 Display Unit (17-inch) —
Model 1040 Light Pen —

Parallel Control Units —
Model 1101 (DEC PDP-8) -
Model 1102 (Varion 6201) -
Model 1103 (SDS Sigma II) -
Model 1104 (PDC 808/16) ‘ -
Model 1105 (Nova) -
Model 1106 (Interdata) ‘ -

Model 1201 Teletype Adapter | -

Model 2020 Color Display Unit —
Model 2110 Color Drive (for Model 1010 Control Unit) -

*Delta Data Systems provides standard leasing and maintenance arrangements for all
components including purchase price information for optional features which are not
included in the basic configuration.
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DIGITRONICS TURN-AROUND DIAL-O-VERTER LINE

GENERAL
Identity: ...................... Digitronics Dial-o-Verter Line
Manufacturer: . ................. Digitronics Corporation
1 Albertson Avenue
Albertson, L.I., New York 11507
Basic Function: , . ........ ....... provides transmission/reception of magnetic
tape data over voiceband lines
Basic Unit
Name: ,..... e ...... Magnetic Tape Terminal
Model number: . ......... cee.... D24
Function: ., ............ e e reads data from magnetic tape and transmits it
over a voiceband line; receives data over a
voiceband line and records it on magnetic
tape; optional features include local conversion
between magnetic tape and paper tape and capa-
bility for punching received data into paper
tapes
Description

The Digitronics Turn-Around Dial-o-Verter consists of the 524 Magnetic Tape Terminal.
This unit is designed to be compatible with the Turn-Around Terminals no longer in produc-
tion. The Digitronics 507R, 507S, 510, 515, 505, 520, and 521 communication terminals
previously contained in this line have been discontinued and are not available. The 524
Magnetic Tape Terminal is a new version of the 520 and provides additional input/output and
translation capabilities. Digitronics Turn-Around Dial-o-Verter line is being supplemented
with the Digitronics Reverse-Channel Dial-o-Verter line described in Report 6221:01; how-
ever, the two Digitronics equipment lines are not compatible. The following paragraphs
provide a description of the 524 Magnetic Tape Terminal.

524 Magnetic Tape Terminal

Transmitting speed of the 524 ranges from 150 to 300 characters per second, and the ter-
minal is capable of unattended operation.

The basic seven-channel recording format is IBM 729-compatible at 200, 556, or 800
(optional) bits per inch; tape speed is 30 inches per second. A nine-channel tape handler,
which records in a format compatible with the IBM 2400 Series Magnetic Tape Units, is
optional.

The basic 524 Terminal handles data in a binary image form with no translation. Various
6-bit to 6-bit code translators are optional, as are translators for conversion between a
6-bit code and the 7-bit USASCII code. Data transmitted between the tape handler and the
communications line is intermediately stored in a 1,020-character core memory buffer.

Digitronics' 524 Magnetic Tape Terminal can transmit or receive data over common-carrier
leased or switched telephone lines. The terminal operates in a half-duplex mode and can
communicate with other terminal equipment in the firm's Turn-Around Dial-o-Verter line.

The 524 has extensive error detection, error identification, and error correction capabilities.
Both character parity and block (longitudinal) parity checks are used. If a block of data on
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tape contains a parity error, up to three additional attempts are made to read the data block
correctly. The operator may elect to force a reading of the block or to pass over the block.
If reading of the block is forced, the character in error and the associated block are flagged.

If an error is detected in a block of received data, an automatic request for retransmission

is generated, Up to three retransmissions can occur for the same block of data; at the end

of the fourth unsuccessful transmission of the same data block, the receiving terminal is auto-
matically disconnected.

All data received is stored in a 1,024-character core memory buffer. If a writing error is
detected through a character or block parity check, the data is rewritten from the core buffer.
After four unsuccessful attempts to write on tape, the unit halts. The operator can force
writing of the block and have special characters inserted on the tape.

Special codes can be manually written on tape in signal-character blocks to identify the end
of data, A special-character search can be manually initiated and automatically terminated
when the special character is found. An indicator lamp is illuminated when the search is
terminated.

A technique for determining the correct sequence of data blocks, called Modulo 8 Block Count,
is provided with the basic 524. Modulo 8 Block Count is discussed in the Digitronics Reverse-
Channel Dial-o-Verter Report 6221, Paragraph . 15.

A wide range of optional features is available, including:

o Fixed Code Translation — provides translation between a six- or seven-bit trans-
mission code and a six-bit magnetic tape code; translation codes are specified by
the customer.

® Variable Code Translation — provides the translation ability described under
fixed code translation with the addition of suppressed character and translation
code selection via a plugboard.

® Paper Tape Output — provides local conversion of magnetic tape data to paper tape
data, or paper tape output of received data. A self-contained paper tape punch
(Teletype DRPE) and winder are included; they can handle five- or eight-level
tape. When the 524 operates as a paper tape receiver, data is checked for correct
parity and transferred to the buffer. Only data with correct parity is punched.

e  Paper Tape Input — provides local conversion of paper tape data to magnetic tape
data. A self-contained paper tape reader capable of reading 500 characters per
second and a spooler capable of handling 10-inch reels are included. Paper tape
that contains five or eight levels can be read.

® High Density Tape Option — provides tape density selection of either 556 or 800
bits per inch.

e RCA-Compatible Tape Option — permits the use of a customer-supplied RCA
Model 581 Tape Handler in place of the standard IBM-compatible tape drive. This
option employs an echo check on written data instead of a read-after-write check.
Three rewrite attempts are made following an echo-check error before operator
intervention is required. A bit density of 333.3 bits per inch is standard with the
RCA Model 581.

® Data-Verter Compatibility — provides the magnetic tape terminal with the capability

to receive transmissions from a remote Digitronics Data-Verter transmitter. An
automatic polling feature is available with this option.

AUERBACH Data Communications Reports
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e IBM-Compatible 9-Channel Tape Capability — provides a nine-channel tape drive
for recording tape in the IBM System/360 Series format at 800 bits per inch.

® Data Set Select — permits the terminal to share a common data set with any
other Digitronics Turn-Around Dial-o-Verter terminal, which also has the Data
Set Select option installed. Only one terminal can use the data set at a time. If
the two sharing terminals are a transmitter and a receiver, local communication
between the two terminals is possible if their data formats are compatible.

®  Subset Select — provides for selection of one or two data sets by a control panel

switch.
First Delivery: .. ............... April 1966.
Availability: . .................. 4 months.
CONFIGURATION

The 524 Magnetic Tape Terminal consists of:
®  Magnetic tape handler, including read and write circuits
®  1024-character core memory
® Printing counter
®  Coupler
e Translator module (optional)
®  Paper tape punch (optional)
e Paper tape reader (optional)
® Data-Verter Receive Adapter (optional)
It is used in conjunction with the appropriate data set, as described in Paragraph .72.
INPUT
Prepared Input
524 Magnetic Tape Terminal —
Input medium: . .. .. e e e e e 0.5-inch magnetic tape, recorded at 200, 556,
or 800 bpi; IBM 729-compatible (IBM System/
360 Series compatibility is optional).
Input code: . .......cuuevnnenn. IBM BCD; 6 data bits plus parity bit per char-
acter (or 8 data bits plus parity bit per char-

acter using the IBM System/360 Series com-
patibility option).

Quantity of data: . ............... 15 to 1,020 char/block.

Characterset:. .. ............... full alphanumeric plus special symbols.

Rated input speed: . .............. 6,000 to 24,000 char/sec.

Effective speed:. . ... e i e e e up to 300 char/sec, depending on block length
and communications facility.

CommentS: . ¢ v v v vt vttt s e uses 2,400-foot reels of tape; tape speed is
30 ips.
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.32
.33
.34

.35

.36

.37
.4

.41

.43

524 Magnetic Tape Terminal with Paper Tape Input Option —

Input medium: . ......... ees+0.... standard oil-impregnated paper tape; 11/16-inch
5-level or 1-inch 8-level (factory preset).

Inputcode: .......c00000eev.... anyb-, 6-, 7-, or 8-level code.

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

Rated input speed: ............... 500 char/sec.

Effective speed:. . .............,. upto 300 char/sec, depending upon block length
‘and transmission speed.

Comments: . oo v v v v v vv v neunnens optional features include 10-inch reel spooler.

Manual nput: ...........¢...... DNOprovision.

FixedInput: ........... v eee.... hoprovision.

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

Message Configuration:. ........... the data characters are preceded and followed

by special control codes automatically supplied
by the terminal; Magnetic Tape Terminal is
limited to 1,020 characters per block, including
the 524 control characters automatically supplied
by the terminal.

Operating Procedure

(1) Load magnetic tape or punched paper tape.
(2) Establish connection with remote terminal.
(3) Press button to establish synchronization and start transmission.

Entry of Time and Date: ........... noprovision.

OUTPUT

Output to Punched Tape

524 Magnetic Tape Terminal with Paper Tape Output Option —

Tape siZ€t + v e e v vvevvvveesse... standard oil-impregnated paper tape; 11/16-inch,
5-level or 1-inch 8-level (factory preset).

Tapecode: . .....c000ceveses... anyb-, 6-, 7-, or 8-level code. ‘

Rated output speed: .............. 107 char/sec.

Effective speed:. . . ... ........... somewhatless than rated speed, depending
block length,

Output to Magnetic Tape

524 Magnetic Tape Terminal —

Tape size:. . . ... .. teteeseeeeess 0.5-inch, recorded at 200, 556, or 800 bpi; IBM
729-compatible (IBM 2400 Series compatibility
is optional).

Tapecode: . ............ «+ee... IBM BCD; 6 data bits plus parity bit per char-
acter (or 8 data bits plus parity bit per
character using the IBM 2400 Series compat-
ibility option); various code translations are
optional.

Rated output speed: . .......... ... 6,000 to 24,000 char/sec.
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Format control: ...

.5 ERROR DETECTION AND CORRECTION

.51 Data Entry Errors

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

......

.52

Error indication: . .......

Correction procedure: ... ..

e 0 e s 0 s

.53 Data Recording Errors

.54 Overflow Errors
Type of checking:. . . .. ...........

Error indication: .
Correction procedure:

D N R

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

.55 Line Malfunctions

Detection:. . « .« ¢ . ...
Action:. . . v v v v v it it i e e

.6 CONDITION INDICATORS
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up to 300 char/sec, depending on block length
and communications facilities.
none.

character parity.

indicator lamp is lighted.

magnetic tape terminals automatically reread
up to a total of four read operations.

character parity and longitudinal parity.

indicator lamp is lighted, buzzer is sounded;
writing operation halts in magnetic tape units.

automatic retransmission; if four unsuccessful
transmissions occur for the same data block,
the terminal automatically halts; transmitting
operator can force transmission with special
error character flag.

read-after-write character and longitudinal
parity check.

indicator lamp lights; buzzer is sounded; printing
counter prints block number.

data is rewritten from memory; tape unit halts
and terminal disconnects after four unsuccess-
ful attempts to write the same data block.

data received is checked for exceeding buffer
core memory capacity.

lamp, buzzer, automatic disconnect.

operator intervention.

no data received for 10 seconds.
automatic disconnect.

Indicator lamps provide visual indications of error status, busy condition, memory-buffer

overflow, and power on.

DATA TRANSMISSION

.71 Basic Characteristics

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

Transmission method: . ..
Transmission code: « « v ¢« v v v v 00 o v s

o e 0 0 s s e 0 0

© 1970 AUERBACH Info, Inc.

150, 250, or 300 char/sec, depending on com-
munications line and data set; these speeds
correspond to 1200, 2000, and 2400 bps,
respectively.

serial by bit.

6 data bits, one parity bit, and one sync bit per
character.
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Transmission mode: ............. half-duplex.
Order of bit transmission:. ......... most significant bit first, parity bit last.
Synchronization: ................ synchronous;a sync bit is inserted into each

character, and resynchronizing characters
are inserted during transmission of data.

.72 Connection to Communications Lines

Communications Line Data Set*

Public switched telephone network at
the following speeds —
1,200 bits/sec (150 char/sec): . . ...
2,000 bits/sec (250 char/sec): . ... .
Common-carrier leased voiceband
line at the following speeds —
1,200 bits/sec (150 char/sec): . . .. .

Bell System Data-Phone Data Set 202C
Bell System Data-Phone Data Set 201A

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

Bell System Data Set 201A

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

2,000 bits/sec (250 char/sec): . . . . .

.73 Transmission Control

Call initiation:. .. .. veeeeseee.... manual dialing or signaling.
Call reception:. .. ............... manual or unattended operation.
Functional operations: . ........ . none; except request retransmission.

.74 Multistation Operation: . . .......... noprovision,

.8 PHYSICAL SPECIFICATIONS

5/70

* In some cases, equivalent data sets can be used; see Sections 4620 and 4640 for a current list of

524
Component Magnetic
Tape
Terminal
Width (inches) 56
Depth (inches) 24
Height (inches) 72
Weight (pounds) 1,500
Power (KW) 5.9
Voltage 115
Frequency (cps) 60
Phases 1
Temperature range (°F.) 55 to 95
Humidity Range (%) 40 to 70
Heat (BTU/hr) 18,000

modems available form independent manufacturers of telephone equipment.
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Monthly Purchase Monthly
Component or Feature Rental Price Maintenance
$ $ $

524 Magnetic Tape Terminal 1,325 48,900 220
Fixed Code Translator 126 4,515 N/C
Variable Code Translator 134 4,746 N/C
Paper Tape Output 236 8,500 50
Paper Tape Input 210 7,560 30
800 bpi Density 63 2,258 6
RCA 581 Compatibility N/C N/C N/C
9-channel Tape (IBM 2400 Series 95 3,360 19

Compatibility)

Data Set Selection 11 378 2.20
Subset Select (202/201) 16 567 3.20
Data-Verter Compatibility 457 17,026 50
Automatic Polling (Data-verter) 509 19,115 30

N/C — No Charge

© 1970 AUERBACH Info, Inc.
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DIGITRONICS REVERSE-CHANNEL DIAL-O-VERTER LINE

GENERAL

Identity: ......

Manufacturer: ., .

Basic Function: .,

Basic Units

Name: .......
Model number: ., .
Function: ......

Name: .......
Model number: ., .
Function: ......

Name: .......
Model number: . .
Function: ......

Name: .......
Model number: , .
Function: , ...

Name: .......
Model number: . .
Function: ,.....

Name: .......
Model number: . .
Function: ......

Digitronics Reverse-Channel, Dial-o-Verter
line; see Paragraph .14 for a listing of the
current models in the line,

Digitronics Corporation
1 Albertson Avenue
Albertson, L.,I,, New York 11507

the Digitronics Reverse-Channel, Dial-o-Verter
communication terminals are a group of in-
dependent, compatible data transmitting or
receiving terminals which provide data com-
munications over voiceband lines, using
various input/output media,

Printer Terminal.

4021,

receives data from a voiceband line and prints it
on paper,

Paper Tape Transmitter,

507.

reads data from punched paper tape and trans-
mits it over a voiceband line,

Paper Tape Receiver.

509,

receives data from a voiceband line and punches
it into paper tape.

Magnetic Tape Terminal,

522,

reads data from magnetic tape and transmits it
over a voiceband line; receives data from a
voiceband line and records it on magnetic tape;
optional functions include local conversion be-
tween magnetic tape and paper tape, and
punching received data into paper tape.

Magnetic Tape Terminal,

5225,

reads data from magnetic tape and transmits it
over a voiceband line; receives data from a
voiceband line and records it on magnetic tape,

Printer/Card Reader Terminal,

5122,

transmits data over voiceband line from pre-
punched or mark-sensed cards; prints data
received from a voiceband line on paper.

5/70



6221: 02

DIGITRONICS REVERSE—CHANNEL
DIAL—O—VERTER LINE

5/70

.15

Figure 1. The 5072, a Combined Paper Tape Transmitter/Printer Receiver Terminal
(left) and the 5079, a Bidirectional Paper Tape Terminal (right)

NAE: ot oo e eeneeensncsooenns Printer/Paper Tape Transmitter,
Model number: . ......oeuueuees 5072,
Function: ., ......cce0eeeveeeees transmits data over voiceband line from pre-

punched paper tape; prints data received from
voiceband line on paper.

NAME: o v oo v oo v v e noeeeanennes Paper Tape Transmitter/Receiver,
Model number: ......cc000eueae 5079,
Function: .. ...cceeeeeeeoeeens transmits data from punched paper tape over a

voiceband line; prints data received from a
voiceband line on paper.

Description

The Digitronics Dial-o-Verter communications terminals described in this report are dis-
crete, self-contained, compatible units which transmit or receive data over a voiceband line,
Different units provide facilities for transmitting data recorded in punched cards, punched
paper tape, or magnetic tape; or for receiving data and punching it into paper tape, printing
it, or recording it on magnetic tape.

Error signaling via a reverse channel characterizes all units in this line, Reverse-channel
operation is a monitoring process by which the transmitting device is made immediately
cognizant of transmission errors detected at the receiver. This process eliminates the time
required for line turn-around to allow the receiver to transmit an acknowledge code.
Reverse-channel data sets divide the available bandwidth in a normal voice-grade circuit
into a forward data channel and a narrow reverse-signaling channel. Under normal circum-
stances, when no errors are detected, the receiving terminal allows a continuous tone to be

AUERBACH Data Communications Reports
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transmitted on the reverse channel, When an error is detected, the signal on the reverse
channel is momentarily interrupted. The momentary interruption is interpreted by the trans-
mitting device as a request for retransmission of a block. If the signal on the reverse chan-
nel is interrupted for a period greater than two seconds, the transmitting terminal auto-
matically disconnects and operator intervention is required.

The Modulo 8 Block Count feature is also included with all units. This block identification
method is employed by both the transmitting and receiving devices to detect the loss or
duplication of a data block within a message. The transmitter and receiver units contain
block counters which are preset to 0 at the start of a message. The block count is sampled
at the beginning of each data block, and a character containing the current block count is
transmitted immediately preceding the corresponding data block, A similar block counter
at the receiver is incremented after each successful transmission, and its block count is
compared to the transmitted block count preceding the next data block,

A transmitted block count less than the receiver's block count indicates that a successfully
received data block has been repeated. The repeated data block is ignored; i.e., the block
count is unchanged and the repeated block is not entered on the output media. A transmitted
block count greater than the receiver's block count indicates that a retransmission request
was missed or the transmitter has failed to synchronize on a previous block., Retransmission
is requested via the reverse channel, If a block count error recurs three consecutive times,
transmission is interrupted and operator intervention is required.

The characteristics of each unit are described in the following paragraphs.

4021 Printer Terminal

The 4021 Printer Terminal is a buffered, receive-only terminal capable of printing at up to
300 single-spaced lines per minute, using a 64-character set, Printing is spaced at 10
columns per inch horizontally and six lines per inch vertically. Up to six carbon copies can
be produced,

The printer terminal assembles data received serially by bit from a voiceband line, performs
character parity and longitudinal parity checks, and stores the characters sequentially in a
256-character-capacity buffer segment, When a full line of print has been stored, a print
cycle is initiated. Characters are transferred from the buffer, checked for character parity,
and printed, During the print cycle, the next print line is received and stored in an alternate
buffer segment. A retransmission request is automatically initiated over the reverse chan-
nel in response to detected transmission errors., If errors cannot be corrected by automatic
retransmission, operator intervention is required.

The 4021 is capable of receiving information at a rate of 100, 150, or 300 characters per
second, depending upon the data set and the transmission facility used. The effective printing
rate is determined by the vertical output format, the number of characters per line, and the
transmission rate. The print mechanism requires 205 msec to print and feed one line. Each
additional line feed requires 9 msec. A three-channel punched Mylar tape loop is used to
define the vertical format,

The 4021 uses an End-of-Text (ETX) code to terminate each block. This code can be used to
specify a print-and-space or a print-only operation. The printing of control characters is
automatically suppressed.

Optional features available for the 4021 include:

e Horizontal Tab — provides for controlled-column skipping in a printed line, Up to
12 tab positions may be defined on a pin-board. Data characters following a tab-
control character are shifted to the next tab-stop position,

e Vertical Tab — provides the addition of five more channels to the standard three
channels on the Mylar tape loop.
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° Increased Column Printing Width — provides expansion of the standard 120-column
printer to 132 columns in increments of four columns.

. A choice of type styles.

507 Paper Tape Transmitter

The 507 Paper Tape Transmitter is an unbuffered paper tape terminal capable of reading at
100, 150, or 300 characters per second from fully punched 5-, 6-, 7-, or 8-level paper
tape.

Data is read from tape serially by character and momentarily stored. A character parity
check (odd or even) is performed on the stored character and a longitudinal parity character
is generated, The data character is then serialized and transmitted, The longitudinal parity
character is transmitted at the end of each block. Error correction is performed by auto-
matic retransmission upon request from the receiving device.

End of block is indicated by an End-of-Text (ETX) code, which is generated upon recognition
of a unique item character or a unique arrangement of two item characters (customer-
selected). Additional methods for grouping data into blocks are available, as listed below
under optional features. Data transmission may be terminated by physically sensing the
end of tape, by reading the End-of-Transmission (EOT) code from an USASCII-coded tape,
or by activating the EOT switch. One of two characters (customer-selected) may be auto-
matically transmitted upon end-of-tape detection — ETX or EOT, If the ETX code is
chosen, the EOT switch must be activated to transmit the EOT code. Transmission of ETX
allows additional data to be transmitted without re-establishing a connection,

Every input tape must include a trailer consisting of a number of trailer characters plus an
additional 10 inches of tape.

Optional features available for the 507 include:
®  Character Counter — establishes block length in one of the following three ways:

(1) Executes ETX code transmission immediately following the first item code
read after a specified number of characters has been transmitted,

(2) Executes ETX code transmission immediately after a specified number of
characters has been transmitted.

(3) Executes ETX code transmission immediately after a specified number of
item codes has been read,

The character counter is not advanced by FIGS, LTRS, or Delete codes. An ETX
code is automatically generated at a character count of 1,020, or a lesser speci-
fied number, as a protection against exceeding the memory capacity of a magnetic
tape receiver.

e  Spoolers — Digitronics Model 4566A Spoolers are available to permit the bi-
directional handling of paper tape. The two 8-inch reels included with the
spoolers can each accommodate 650 feet of paper tape.

509 Paper Tape Receiver

The 509 Paper Tape Receiver is an unbuffered paper tape terminal capable of punching
paper tape at 100 characters per second. The 509 terminal assembles data received
serially by bit from a voiceband line, performs character parity and longitudinal parity
checks, and punches each assembled 5-, 6-, 7-, or 8-level character into paper tape,

A retransmission request is automatically initiated over the reverse channel in response to
detected transmission errors, If errors cannot be corrected by automatic retransmission,
operator intervention is required.
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Block length is determined by the transmitting device, which transmits an ETX character to
identify end of block, Correctly and incorrectly received blocks are identified on the paper
tape by customer-selected codes immediately following the final data character of the block.,

The following listed codes may be deleted, punched directly into the output tape, or trans-
lated prior to punching:

(1) Start-of-Text (STX) code.

(2) Modulo 8 Block Count code (only if correct),
(38) End-of-Text (ETX) code,

(4) End-of-Transmission (EOT) code.

Transmission is terminated by detection of the EOT code, and operator intervention is re-
quired for confirmation, Optional features available with the 509 include:

e Output Error Control — provides two alternate modes of error control in ref-
erence to the normal reverse-channel operation:

(1) Completion of the error-block operation allows a block to be completed and an
ETX code or a sync code to initiate a reverse-channel retransmission re-
quest, An error flag character may be inserted in place of the error charac-
ter.if desired, and the normal incorrect block codes punched at the end of a
block, The reverse channel is also interrupted at the loss of synchronization,
a longitudinal parity error, or the failure to receive an STX code or Modulo 8
Count code,

(2) Non restraint operation inhibits a retransmission request except for control
errors, e.g., STX, Modulo 8, longitudinal parity, or loss of synchronization.
Data errors are replaced by flag characters, and control-error blocks are
followed by incorrect block codes,

5079 Paper Tape Transmitter/Receiver

The 5079 Paper Tape Transmitter/Receiver is an unbuffered paper tape terminal incorpora-
ting a paper tape reader and a paper tape punch, This unit is capable of reading or punching
any 5-, 6-, 7-, or 8-level paper tape code.

The transmitter reads data at 100, 150, or 300 characters per secound from tape serially by
character and stores it momentarily, A character parity check (odd or even) is performed
on the stored character, and a longitudinal parity character is generated, The data charac-
ter is then serialized and transmitted, The longitudinal parity character is transmitted at
the end of each block., Error correction is performed by automatic retransmission upon
request from the receiving device,

End of block is indicated by an End-of-Text (ETX) code, which is generated upon recognition
of a unique item character or a unique arrangement of two item characters (customer-
selected)., Additional methods for grouping data into blocks are available, as listed under
optional features. Data transmission may be terminated by physically sensing the end of
tape, by reading the End-of-Transmission (EOT) code from a USASCII-coded tape, or by
activating the EOT switch, One of two characters (customer-selected) can be automatically
transmitted upon end-of-tape detection (ETX or EOT), If the ETX code is chosen, the EOT
switch must be activated to transmit the EOT code., Transmission of ETX allows additional
data to be transmitted without re-establishing a connection,

Every input tape must include a trailer consisting of a number of trailer characters plus an
additional 10 inches of tape,
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The receiver is capable of punching paper tape at a nominal rate of 100 characters per
second. The terminal assembles data received serially by bit from a voiceband line, per-
forms character parity and longitudinal parity checks, and punches each assembled 5-, 6-,
7-, or 8-level character into paper tape. A retransmission request is automatically
initiated over the reverse channel in response to detected transmission errors. If errors
cannot be corrected by automatic retransmission, operator intervention is required.

Block length is determined by the transmitting device, which transmits an ETX character

to identify end of block, Correctly and incorrectly received blocks are identified on the
paper tape by customer-selected codes immediately following the final data character of the

block.

The following listed codes may be deleted, punched directly into the output tape, or trans-
lated prior to punching:

(1) Start-of-Text (STX) code.

(2) Modulo 8 Block Count code (only if correct),
(3) End-of-Text (ETX) code.

(4) End-of-Transmission (EOT) code.

Transmission is terminated by detection of the EOT code, and operator intervention is
required for confirmation,

The 5079 can be operated locally in the Copy mode if the transmitter is programmed for a
speed of 100 characters per second to match the speed of the punch,

Optional features with the 5079 include:

Transmit — Character Counter

(1) Executes ETX code transmission immediately following the first item code
read after a specified number of characters has been transmitted,

(2) Executes ETX code transmission immediately after a specified number of
characters has been transmitted.

(3) Executes ETX code transmission immediately after a specified number of
item codes has been read.

The character counter is not advanced by FIGS, LTRS, or Delete codes. An ETX code is
automatically generated at a character count of 1,020, or a lesser specified number, as a
protection against exceeding the memory capacity of a magnetic tape receiver.

Receive — Output Error

(1) Completion of the error-block operation allows a block to be completed and
an ETX code or a sync code to initiate a reverse-channel retransmission
request. An error flag character may be inserted in place of the error
character, if desired, and the normal incorrect block codes punched at the
end of a block., The reverse channel is also interrupted at the loss of
synchronization, a longitudinal parity error, or the failure to receive an STX
or Modulo 8 Count code.

(2) Nonrestraint operation inhibits a retransmission request except for control
error, e.g., STX, Modulo 8, longitudinal parity, or loss of synchronization,
Data errors are replaced by flag characters, and control-error blocks are
followed by incorrect block codes.
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5072 Printer/Paper Tape Transmitter

The 5072 Printer/Paper Tape Transmitter is a buffered terminal consisting of a printer
(see 4021) and a Paper Tape Transmitter capable of reading at 100, 150, or 300 characters
per second from fully punched 5-, 6-, 7-, or 8-level paper tape,

In addition to the on-line transmit and receive operations, the 5072 is capable of performing
off-line printing. In the off-line Printing mode, data is read from fully chadded punched
tape and hard copy printout is produced.

When transmitting, data is read parallel by character from the input tape and is stored
momentarily in the 5072, Each character is monitored for correct vertical parity (even or
odd) and is then serialized onto the transmission line, A longitudinal parity character is
transmitted at the end of each data block to enable additional error checking at the receiver.

Detection of an error by the receiver results in an interruption in the transmission and a
retransmission of the data block which contained the error., All additional attempts to read
and transmit the data correctly are controlled by the receiver. If all attempts fail, trans-
mission halts and the operator is informed of the situation by the appropriate lights on the
control panel.

End of block is indicated by an End-of-Text (ETX) code, which is generated upon recognition
of a unique item character or a unique arrangement of two item characters (customer-
selected), Additional methods for grouping data into blocks are available (see 507), Data
transmission may be terminated by physically sensing the end of tape, by reading the End-
of-Transmission (EOT) code from a USASCII-coded tape, or by activating the EOT switch,
One of two characters (customer-selected) may be automatically transmitted upon end-of-
tape detection (ETX or EOT), If the ETX code is chosen, the EOT switch must be activated
to transmit the EOT code. Transmission of ETX allows additional data to be transmitted
without re-establishing a connection,

Digitronics Model 4566A Spoolers are available to permit the bidirectional handling of paper
tape. The two 8-inch reels included with the spoolers can each accommodate 650 feet of
paper tape.

5122 Printer/Card Reader

The Digitronics 5122 Printer Card Reader is a buffered terminal consisting of a printer
(see 4021) and a card reader which transmits data from punched or mark-sensed cards.

The 5122 can be provided with a modified form of polling and selection, enabling it to per-
form with a minimum of operator attention. When operating in this mode, the 5122 will
respond to an incoming ring signal, The terminal will then either transmit or receive,
depending on whether cards are contained in the card reader hopper. If both transmission
and reception are required to proceed automatically, operation in the Transmit mode must
be completed before operation in the Receive mode.

In addition to the on-line Transmit and Receive mode operations, the 5122 performs off-line
printing (local mode), In the Local mode, data is read from punched or mark-sensed cards
and hard-copy printout is produced.

When transmitting, data is presented to the 5122 on punched or mark-sensed cards which
record two complete characters on each of up to eight columns. The two characters are
separated and each is checked for correct vertical parity and then serialized for storage in
the core memory. When a complete data block has been assembled, the data is transferred
to the coupler module, The data is again checked for correct vertical parity and sent,
serially, to the data set for line transmission. A longitudinal parity character is trans-
mitted at the end of each data block to enable additional error checking at the receiver.

Detection of an error by the receiver results in an interruption in the transmission and a re-
transmission of the data block which contained the error. If four attempts to transmit the
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data fail, transmission halts and the operator is warned by the appropriate lights on the
master control panel.

The card reader has a nominal rated spped of 200 cards per minute, This speed in con-
junction with the Blocking mode, the number of characters per card, and the speed of the
data set (Bell System 202C, 201B, or Rixon Sebit 48) determines the effective transmission
rate of the 5122 in cards per minute,

522/5225 Magnetic Tape Terminal

The 522/5225 Magnetic Tape Terminal is a buffered terminal consisting of a magnetic tape
handler (IBM 729-compatible), a 1020~ (522)/512-character (5225) buffer memory, and
circuits for both transmitting and receiving data at up to 300 characters per second over a
voiceband line. The basic 522/5225 receives or transmits without translation. Data is
recorded on tape at a bit density of 200 or 556 bits per inch. The tape speed is 30 inches
per second, Several optional features can be incorporated in the 522, including paper tape
equipment. These optional features are described in detail at the end of this 522/5225
description,

When the 522/5225 operates as a receiving terminal, it assembles data received serially by
bit from a voiceband line, performs character parity and longitudinal parity checks, and
stores each character in a buffer memory. Data is transferred from buffer memory to
magnetic tape, and a second character parity check is performed. As data is written on
tape, a read-after-write check is performed.

When the 522/5225 operates as a transmitting terminal, data is read from magnetic tape,
checked for correct character parity, and transferred to the buffer memory. After a full
block has been read from tape, data is transferred from the buffer memory, serialized,
and transmitted. A second character parity check is performed during the transfer from
memory, and longitudinal parity is generated. A longitudinal parity character is trans-
mitted at the end of a data block,

Block length, due to memory limitation, is established at 1020 (522) or 512 (5225) char-
acters, or a lesser number of characters, depending on the communicating terminal,
Blocks of less than a specified number of characters (usually 15) are ignored with the
exception of two single-character control blocks. The 522 recognizes the end of a block by
detecting an interrecord gap. The End of Transmission (EOT) is indicated by a single-
character block or two consecutive, identical, single-character blocks. Detection of the
End-of-Text (ETX) or EOT character causes transmission of the appropriate USASCII con-
trol character to the receiving terminal. When the single-character block indicating the
end of tape is read, the block may be transmitted and followed by an EOT block, or sup-
pressed and the EOT block transmitted alone.

The transmitter establishes the end of a block by transmitting an ETX code, Detection of
the ETX code from the line causes the 522/5225 to generate an internal End-of-Block code
which causes an interrecord gap to be written on tape. The End-of-Block code itself may
or may not be written on tape, When an EOT code is received from a remote terminal,
one of the following actions can be specified:

(1) A single-character block is written on tape.

(2) Nothing is written,

(3) A manual control may be used to write the single-character block.
The EOT code causes the terminal to halt with illumination of an indicator lamp.
Detection of an EOT code either from the line or from an input tape causes the 522/5225

to terminate transmission, The 522 may, under operator control, write the single-
character End-of-Data block on tape.
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Optional features available for the 522 include:

e Fixed Translation — provides translation between the transmission code and mag-
netic tape code. The translator can be bypassed when image transmission is
desired. Translation codes are customer-specified, This feature is available
with the 5225 terminal,

e Variable Code Translation — provides the translation ability described under
Fixed Translation with the addition of suppressed character and translation code
selection via a plugboard. Several plugboards with different code translations and
different suppressed characters are available.

e Paper Tape Output — provides local conversion of magnetic tape data to paper
tape data, or paper tape output of received data. A self-contained paper tape
punch and winder are included; they can handle 5-, 6-, 7-, or 8-level tape. When
the 522 operates as a paper tape receiver, data is checked for correct parity and
transferred to the buffer. Only data with correct parity is punched.

e Paper Tape Input — provides local conversion of paper tape data to magnetic tape
data, A self-contained paper tape reader capable of reading 700 characters per
second and a spooler capable of handling 10-inch reels are included, Paper tape
which contains 5 or 8 levels can be read.

e  High-Density Tape Option — provides tape-density selection of either 556 or 800
bits per inch. This feature is available with 5225 terminal.

e RCA-Compatible Tape Option — permits the use of a customer-supplied RCA
Model 581 tape handler in place of the standard IBM-compatible tape drive. This
option employs an echo check on written data instead of a read-after-write check,
Three rewrite attempts are made following an echo-check error before operator
intervention is required. A bit density of 333.3 bits per inch is standard with the
RCA Model 581,

e IBM-Compatible 9-Channel Tape Capability — provides a 9~channel tape drive
for recording tape in the IBM 2400 Series format at 800 bits per inch, An ex-
tended USASCII code is used.

e Data-Verter Compatibility — provides the magnetic tape terminal with the capa-
bility to receive transmissions from a remote Digitronics Data-Verter transmitter.
An automatic polling feature is available with this option, This feature is avail-
able with the 5225 terminal.,
Other Options

The following optional features are available for each terminal described, except where
noted:

e Data Set Select

. Data Set

e  Unattended Operation
The Unattended Operation feature provides automatic power control and automatic answering
in response to the calling terminal, Terminal power is switched on and the data set
switched to the data mode in response to the ring signal from the data set. Detection of the
End-of-Transmission block causes an automatic disconnect and removal of power from the

terminal.,

Data Set Select is an optional feature which permits the terminal to share a common data set
with any other Digitronics terminal described in this report if the terminal also has the
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Data Set Select option installed, Only one terminal can use the data set at a time, If the two
sharing terminals are a transmitter and a receiver, local communication between the two
terminals is possible if their data formats are compatible.

The Data Set option provides terminal compatibility with the Bell System 201B Data Set when
the terminal is used on a four-wire leased line,

First Delivery

507, 509, and 522: . . . v o v v o v v e s o January 1965,
4021, 5072, 5079, 5122, and 5225: . .. January 1969,
Availability: o v oo v v oo veeoeeeees 3 months,
CONFIGURATION

The 4021 Printer Terminal consists of:
e An Analex Series 4000 line printer.
e A receive-only control unit,
e A 512-character core memory module,
The 507 Paper Tape Transmitter consists of:
e A Digitronics bidirectional photoelectric paper tape reader.
e A control module,
e A coupler,
e A spooler option.
The 509 Paper Tape Receiver con-ists of:
e A Teletype BRPE punch,
e A control module.
e A coupler,
e A paper tape winder option,
The 5079 Paper Tape Transmitter/Receiver consists of:
e A Digitronics bidirectional photoelectric paper tape reader,
e A control module,
e A Teletype BRPE punch,
e A spooler option.
e A paper tape winder option,
The 5122 Printer/Card Transmitter consists of:
e  An Analex Series 4000 line printer,

e A control module.
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A 512-character core memory buffer,
A card reader.

A coupler module,

The 5072 Printer/Paper Tape Transmitter consists of:

An Analex Series 4000 line printer,

A control module.

A 512-character core memory buffer.

A Digitronics bidirectional photoelectric paper tape reader,
A coupler,

A spooler option,

The 522/5225 Magnetic Tape Terminal consists of:

.3 INPUT

An IBM 729-compatible magnetic tape handler with a recording density of 200 or
556 bits per inch or an optional recording density of 556 or 800 bits per inch,
An interface is available for a customer-supplied RCA 581 tape handler with a
recording density of 333, 3 bits per inch,

A 1020- (522) or 512-character (5225) core memory buffer,

A control module,

A coupler.,

A translator module option.

A plugboard option (not available with 5225),

A paper tape punch option (not available with 5225),

A paper tape reader option (not available with 5225),

A Data-Verter Receive Adapter option,

.31 Prepared Input

522/5225 Magnetic Tape Terminal —

Inputmedium: .. .. oo vvoevessons 0.5-inch magnetic tape recorded at 200, 556, or

800 bits/in.; IBM 729-compatible.

Inputcode: .. .vvev v v veeeenss IBM BCD (even parity) or binary (odd parity).

Other codes can be accommodated with optional
translation features.

Quantity ofdata: .. ....00c0een variable; up to 512 or 1,020 char/block.
Rated input speed: . ... cveeueeon 6,000 char/sec (200 bits/in.), 16,680 char/sec

(556 bits/in.), or 24,000 char/sec (800 bits/
in,).

Effective input speed: . .......... up to 300 char/sec, limited by block length,

transmission speed, and speed of receiving
device.
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.32
.33
.34

.35

522 Magnetic Tape Terminal with Paper Tape Option —

Input medium: o v v v o v e v o vooceoos fully punched 11/16-inch or 1-inch (factory pre-
set) paper tape. Transmissivity must not be
more than 40%; color is optional.

Input code: .. .... f e e e oo e any 5-, 6-, 7-, or 8-level code,

Quantity of data: . ....c00c000... variable,

Rated input speed: ........0..... 700 char/sec,

Effective speed: . ... v vion o up to 300 char/sec, depending upon block
length, transmission speed, and speed of
receiving device,

Comments: o v oo v o oueeness ..... optional features include 10-inch reel spooler,

507, 5072, 5079 Paper Tape Transmitters —

Input medium: +o.+++2esees.... fully punched 11/16~-, 7/8-, or 1-inch paper
tape. Transmissivity must not be more than
40%; color is optional.,

Input code: v v v s vt ettt e v enons any 5-, 6-, 7-, or 8-level code.

Quantity of data: ........ e e block length is limited only by the receiving
device.

Rated input speed: .. .....v0..... 300 char/sec,

Effective input speed: .. .......... Upto 300 char/sec, depending upon block length,
transmission speed, and speed of receiving

device.
5122 Printer/Card Reader —

Input medium: . .... Ceoesoao e standard 80-column punched or mark-sensed
cards.

Input code: ..o v v v i i e e standard Hollerith card code; see Table I.

Quantity ofdata: ............... 80 characters (1 card).

Rated input speed: .............. Upto 200 cards/min,

Effective input speed: , .. .... ve... limited by transmission speed and speed of

receiving device,
Manual Input: . .......c000... e no provision.
Fixed Input: o v ev e e v e ceeooeeeens no provision,

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

Message Configuration

Data is transmitted in blocks under control of the transmitting device., The data contained
in a block is preceded by four sync characters, a Start-of-Text (STX) character, and a
Modulo 8 Block Count character. Blocks are terminated by an End-of-Transmission Block
(ETB), End-of-Text (ETX), or an End-of-Transmission (EOT) code followed by a longitudi-
nal parity (LP) character, Block length is determined by the limitations of the transmitting
and/or receiving devices and by the memory-buffer capacities of the buffered devices
(magnetic tape and printer),

There are no limitations on block length when transmitting messages between paper tape
terminals (507, 5079, and 509). The 5122, 5072, or 4021 dictates that each data block's
length must equal one line of print — a maximum of 120 or 132 characters. The 522 can
receive or transmit variable block lengths not to exceed its 1,020-character memory-buffer
capacity or the limitations of the receiving device. Magnetic tape blocks can be made
uniform in length, if desired, through the addition of customer-specified fill characters.

The 5122 can transmit either the Hollerith code as if it were Friden, or any configuration
on cards in a binary manner, When the latter is required, each column on the card is
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transmitted as two characters of which the first six bits are the image of the top or bottom
half of the card, The last two bits of each character are used to make them appear as a

USASCII graphic code and for parity. The transmitted block length is selected from one card

per block up to 160 characters per block in set increments. The increments are dependent

on the number of characters per card and the mode of transmission (Hollerith to Friden or

binary). Control codes are transmitted during intercard time. These codes consist of four

synchronization characters followed by an STX code, a Modulo 8 Block Count, and a series of

null characters which precede the transmission of data. An ETX, ETB, or EOT code is
transmitted at the end of each card or group of cards in a block, Unpunched card columns
are interpreted as spaces, translated to a unique character code, and transmitted in
sequence with the data.

Data is transmitted in the form of eight-bit character codes by all Digitronics Dial-o-Verter

terminals included in this report. The following table illustrates the modification of codes
that contain fewer bits per character than the eight-bit format.

Bit Position B7 B6 B5 B 4 B3 B2 B1 Bp
BCD Code B' B A 8 4 2 1 P
Friden (IBM) Code T 7 6 4 3 2 1 P
TTY 5-Level 1 0 1 2 3 4 5 P
USASCII Code By Bg By By By By By B10

Notes: The most significant bit, By, is transmitted or received first; Bp is last.
The added bits are deleted when received to convert the data to its original
configuration,
Bit By is generated as the complement of Bg (unless full USASCII is the trans-
mitted code),
Bit By is the parity bit,

Operating Procedure

(1) Load magnetic tape, paper tape, or cards.,
(2) Establish connection with remote terminal,
(3) Press button to establish synchronization and start transmission,

Entry of Time and Date: ........... Do provisions.

OUTPUT

Output to Punched Tape

509/5079 Paper Tape Receiver —

Tape SiZ€: ¢ v vv v v vt e v onvocons 11/16-, 7/8-, or 1-inch oiled paper tape,

Tape COdE: v v v v v v v v e e eevennnns any 5-, 6-, 7-, or 8-level code.

Rated punching speed:............ 100 char/sec.

Effective speed: ........00uvunun somewhat less than rated speed, limited by
block length and transmission speed of sending
device,

Comments: oo v v v voonvenenansas cannot translate data to another code.
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522 Magnetic Tape Terminal with Paper Tape Option —

Tape SiZe: v o eeoeesssosoosocssos 11/16-, 7/8-, or 1-inch oiled paper tape.

Tape COde: ¢ v o voeeeeesoocooossa anybd-, 6-, 7-, or 8~level code,

Rated output speed: .. .eoevoeeo... 100 char/sec,

Effective speed: ..ceeeeoosoeoso. somewhatless than rated speed, limited by
block length and transmission speed of sending
device,

CommeNntS: o o o v o sooooosasooesss tape winder is included,

Output to Magnetic Tape

522/5225 Magnetic Tape Terminal —

TAPE SIZE: o v cvevocoeosooseseso 0.5-inch, recorded at 200, 556, or 800 bits/
inch; IBM 729-compatible,

Tape code: o vooeeessesessssacss IBM BCD (even parity) or binary (odd parity).
Other codes can be accommodated with optional
translation features,

Rated output speed: ....cv000.0.... 6,000 char/sec (200 bits/in.), 16,680 char/sec
(556 bits/in.), or 24,000 char/sec (800 bits/
in,). )

Effective speed: . .....vcecve.... Upto 300 char/sec, limited by block length and

] transmission speed of sending device,

CommentS: . ..voeeeocsoocsssesso translator and format options are available; see

Paragraph .15,

Output to Printer
4021, 5072, or 5122 Printer Terminals —

Output medium: o« o e v v e 0oosee00.. pin-fed, fanfold forms up to 20 inches wide,

Character set: ......000000..... 64characters; see Table II,

Rated printing speed: oo eeevoos.o. 300 lines/min,

Effective speed: . eveeeeeeeesssso Upto150 lines/min (300 char/sec), limited by
block length and transmission speed of sending
device,

Format control: ......00000000.. horizontal and vertical tab options are available,

ERROR DETECTION AND CORRECTION

All terminals in the Reverse-Channel, Dial-o-Verter line are provided with reverse-
channel operation and Modulo 8 Block Count capability as standard features. Both features
are described in detail under Paragraph .15,

Data Entry Errors

4021 Printer Terminal and 509
Paper Tape Receiver: ............ noprovision for checking,

507 Paper Tape Transmitter, 5122 Printer/Card Reader, and 522/5225 Magnetic
Tape Terminal —

Type of checking: «.oeeeooeoe.00 522 checks character parity; 5122 has card
column check and optional validity check;
character parity is checked on the 507 if
parity bit is included.

Error indication: , c c c o ooeesoo... indicator lamp is lighted; 507 inserts flag char-
acter in place of incorrect character,
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TABLE I, DIGITRONICS 5122 STANDARD HOLLERITH TO FRIDEN TRANSLATION

Punched Card Punched
Input Code Tape Code Output
a Character Codes
=]
12{11({0|1|2|3|4|5({6] 7|89 8)]7|6]|5]4 E 3211
! . . 0
] - [ 1
1 . . 2
] [ . L] (] 3
' e 4
| 0 .]e 0 5
| ° BED 6
1 .Je[e [ @ 7
] o . 8
\ [N L] 9
) ' (R . . A
1 1 e e . O B
) T eje e B e[ ¢ C
R | e le . |e D
0 T BN e g E
' | o0 e e F
] ] L] .|@] @ O G
! | (R 0 H
! \ KN O 1
' ' . 0 0 J
' | ] [ o [ K
' ' . . o[ o L
) ' ° ° e M
' ' 0 ° 0 N
1 ] . .Jefe 0
i | ° O e[ e [ @ P
1 ' 0 oo . Q
T | ° o . ° R
] ] ol e . [ S
| I 0 . e[ o T
i ' [RK) .l U
! 1 d .| ® o VvV
| \ 0 o] e w
| | o e oo o X
y L o[efeo] . Y
| 1 D . o VA
o . SPACE
i . .
T |1 e e . o
! ! o . ol o
] 1 ] [] eleo| . [ %
' ' 1 eloeleo] . e o
' 1 1 o e o] . el o
| i oo -]lo NON-PRINT. (AUX, SPACE)
' ' y . o[ -|e PRINT-RESTR. (AUX, ZERO)
1 1 1 . o . e —
| | | oo e JTe
| o[e]e .
' ] 1 eloleo] .|o]e
' ' o[ el e
! g . o] .jele| e
[ ele| .lejo0] e CHANGE OF TIME
] | 0 o .Jo[o | @ CANCEL CODE
| ] ' 0 o] - 0 TRANSACTION 2
i .
\ 1 | elele] . 1o . TRANSACTION 4
] | ' ol e o <@ [ TRANSACTION 5
' | ] ° oo .]e 0 TRANSACTION 6
1 [ o -Je [ TRANSACTION CODE, BADGE READ
) ' ' |0 (0 o . e TRANSACTION 7
T \ 1 e e o .[o| @
' | | 0 e o Tele
] IR e|oe|efeo] .Joe]o] o TAPE FEED
] K . END OF MESSAGE
Q
1211110 }11}2 |3 ]|4|5/6] 7|8|9 |EL|X|O|CH|8 E 41211
By
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TABLE II. DIGITRONICS 401 PRINTER TERMINAL CHARACTER SET

Drum Drum

Name Symbol Name Symbol

Word Separator
Exclamation Mark !
Quotation Mark "
Number Sign
Dollar Sign $
Percent %
Ampersand &
Apostrophe !
Open Parenthesis (
Close Parenthesis )
Asterisk *
Plus +
Comma ,
Minus -
Period
Slash
Zero
One
Two
Three
Four
Five
Six
Seven
Eight

Nine

© ® T ® G AW N R O N e
NHKMHsSs<dRs oW OoOZEERE " Qo=HEUQW> >

Colon
Semicolon ; Open Bracket
Less Than < Reverse Slash
Close Bracket
Arrow Up

Arrow Left

Equal

I

Greater Than

=" N~ N K XE<cHOUEZHOWOZEDNRS"ZTQHEUQQWH> e

~ oV

Question Mark

5/70 AUERBACH Data Communications Reports



AUERBACH

DATA
A COMMUNICATIONS
REPORTS

AUERBACH
®

Correction procedure: .......

Comments: ., ..

© o e e0 e e 0000

.52 Data Transmission Errors

Type of checking: .. .oooesesooe
Error indication: ....000s0000

Correction procedure: ......o.o0

.53 Data Recording Errors

Type of checking: ......¢.0040

Error indication: . ....c.cco 0o
Correction procedure: . ........

CommentS: . oo voeesocoeososoo

.54 Internal Transfer Errors

522/5225 Magnetic Tape Terminal —
Type of checking: ...¢evceees
Error indication: .....coc0000

Correction procedure
Transmit mode: ....v0s00es

Receive mode: .. ..coeeeene

4021 Printer Terminal —
Type of checking: . ....c004..
Error indication: ,..........
Correction procedure: ,.......

5122 Printer/Card Reader —
Type of checking: .......00.0

Error indication: ........0..
Correction procedure: ........

© 1970 AUERBACH Info, Inc.
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DIGITRONICS REVERSE—CHANNEL
DIAL—O—VERTER LINE

automatic retransmission in response to
reverse-channel interruption (507 and 522),

507 and 522 require operator intervention after
three unsuccessful retransmissions,

character parity and longitudinal parity.

indicator lamp is lighted; reverse channel is
interrupted; error block is identified by
special code.

automatic retransmission,

read-after-write check is performed by 522/
5225 Magnetic Tape Terminal,

indicator lamp is lighted.

error block is erased, tape is moved to clean
area, and block is rewritten.

operation halts and operator intervention is
required after three unsuccessful rewrite
operations,

character parity is checked when data is read
from memory if terminal is in Receive or
Transmit mode,

unit halts and an indicator lamp is lighted.

error block is transmitted and error character
is detected at receiver, Receiver requests
retransmission, but transmit terminal
responds by reversing magnetic tape to begin-
ning of error block. Operator intervention is
then required.

error block is written on output tape. Receiver
halts, erasing error block, and operator
intervention is required.

character parity is checked when character is
read from memory during print cycle,

unit halts and an indicator lamp is lighted.

reverse channel is interrupted, operation is
halted, and operator intervention is required.

character parity is checked after character from
card is translated to BCD code.

unit halts and an indicator lamp is lighted.

operator intervention is required to reinsert and
reread card,
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DIGITRONICS REVERSE—CHANNEL
DIAL—O—VERTER LINE

.55 Line Malfunctions

Detection: ......00000e0e00sovo0o

Action:

.6 CONDITION INDICATORS

© 0 e e ® 0000600 O0CE®S®EDOGE®E SO SO

interrupted transmission is detected by the
reverse-channel technique (see Paragraph
.15),

automatic retransmission, automatic disconnect,
or operator intervention, depending on trans-
mitting terminal and period of interruption.

A comprehensive array of indicator lamps on each Digitronics Dial-o-Verter terminal pro-
vides visual indications of error status, block count, transmission status, memory status,

paper depletion, unattended operation, etc,

T DATA TRANSMISSION

.71 Basic Characteristics

Rated transmission speed —
5072, 5079, 5225, and 522: , .
507: ..cccocecscsscocacs

509 .. cienoncencons

Transmission method: ,,. ..
Transmission code: , .. 4000

Transmission mode: ., ... ..

Order of transmission: ..., .
Synchronization: .........

.72 Connection to Communications

.
.

e o o o
°

Lines

Communications Line

Public switched telephone network: .
Common-carrier leased voiceband

line: voveeevoeeoononnn

.73 Transmission Control

Call initiation: o« eeeeeeoo
Call reception: .oouoeeoss
Functional operations

4021: . ..ciosecccconn

Allothers: . vcoooeeoooos

.74 Multistation Operation: ,, ..

e o e 0

°

100, 150, or 300 char/sec,

100 or 150 char/sec,

100 char/sec,

serial by bit,

507 and 509 Paper Tape Terminals and 522/
5225 Magnetic Tape Terminal are not code-
sensitive., See Table I for 5122 card terminal
transmission code, 4021 Printer Terminal
can be ordered to accommodate any one 5-,
6-, 7-, or 8-level, nonprecedence code; see
Paragraph . 35.

simplex transmission or reception, using
reverse-channel acknowledge; see Paragraph
.15,

high-order data bit first, parity bit last,

synchronous; i.e., each data block is preceded
by a sequential group of special sync
characters,

Data Set*
Bell System Data-Phone Data Set 202C,

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

manual dialing or signaling.
manual; unattended operation is optional,

line feed, horizontal and vertical tab (optional)
initiated by control codes.
none,

no provision:

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

communications consultant,

5/70 AUERBACH Data Communications Reports



AUERBACH

DATA
A COMMUNICATIONS
REPORTS

6221:19

DIGITRONICS REVERSE—CHANNEL

AUERBACY DIAL—O—VERTER LINE
.8 PHYSICAL SPECIFICATIONS
4021 Printer 507 Paper 509 Paper 5122 Printer/
Component Terminal Tape Tape Card
Transmitter Receiver Reader
Width (inches) 44 22 22 60
Depth (inches) 30 18 18 30
Height (inches) 48 60 60 48
Weight (pounds) 925 500 500 925
Power (KVA) 1,15 0.8 0.8 1,15
Voltage 115 115 115 115
Frequency (cps) 60 60 60 60
Phases 1 1 1 1
Temperature Range (°F) 60-95 50-90 50-90 60-95
Humidity Range (%) 40-80 30-80 30-80 40-80
Heat (BTU/hr) 6,500 2,500 2,500 6,500
Component 522 Magnetic 5072 Printer/Paper 5079 Paper
p Tape Terminal Tape Terminal Tape Terminal
Width (inches) 56 60 22
Depth (inches) 24 30 18
Height (inches) 60 48 72
Weight (pounds) 1,000 925 500
Power (KVA) 5.8 1,15 1,84
Voltage 115 115 115
Frequency (cps) 60 60 60
Phases 3 1 1
Temperature Range (°F) 55-95 50-95 55-105
Humidity Range (%) 40-70 30-80 20-80
Heat (BTU/hr) 18,000 6,500 1,450
.9 PRICE DATA
Monthly Purchase Monthly
Component or Feature Rental Price Maintenance
$ $ $
4021 Printer Terminal (1, 2) 650 42,420 180,00
132~Column Printing Width 74 2,646 14,00
Horizontal Tab Control 26 945 5,20
Vertical Tab Control (automatic) 15 567 3.00
Unattended Operation, Automatic 11 370 2,20
Answering
201B Data Set Operation 6 189 NC
Rixon Data Set Operation (3) 6 189 50.00
5072 Printer/Paper Tape Terminal (2) 750 42,950 200.00
Unattended Operation, Automatic
Answering —

© 1970 AUERBACH Info, Inc.
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Monthly Purchase Monthl.
Component or Feature Rental Price Maintenagce
$ $ $
Unidirectional 11 370 2,20
Bidirectional 21 750 4.20
Horizontal Tab 26 945 5,20
Vertical Tab 15 567 3.00
132-Column Printing Width 74 2,646 15,00
201B Data Set Operation 6 189 NC
Rixon Data Set Operation (3) 6 189 50,00
Spooler —
8-inch 26 935 NC
10, 5-inch POR POR NC
5079 Paper Tape Terminal 300 14,400 90,00
Unattended Operation, Automatic
Answering —
Unidirectional 6 242 1.20
Bidirectional 21 750 4,20
Spooler (reader) —
8-inch 26 935 5,20
10, 5-inch 40 1,400 POR
Winder (punch) —
8-inch 6 184 NC
10, 5-inch 15 460 NC
Supply Reel Winder for punch unit 40 1,500 5,00
(winds up to 3,000 feet of punched
paper tape) ‘
201B Data Set Operation 6 189 NC
Rixon Data Set Operation (3) 6 189 50,00
5122 Printer/Card Reader (2) 850 54,500 220,00
Unattended Operation, Automatic
Answering —
Unidirectional 11 370 2,20
Bidirectional 21 750 4,20
Horizontal Tab 26 945 5,20
Vertical Tab 15 567 3.00
132-Column Printing 74 2,646 15,00
201B Data Set Operation 6 189 NC
Rixon Data Set Operation 6 189 50,00
507 Paper Tape Transmitter 152 7,875 40,00
Spooler, Bidirectional 26 935 5,20
Character Counter NC NC NC
Data Set Select 6 242 1.20
Unattended Operation, Automatic 6 242 1.20
Power Control
Unattended Operation, Automatic 6 242 1,20
Answering
201B Data Set Operation 8 312 1.60
509 Paper Tape Receiver 189 10,500 50,00
Unattended Operation, Terminal 6 184 1.20
Power Control
Unattended Operation, Punch 6 184 1,20
Power Control
Data Set Select 6 184 1,20
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Monthly Purchase Monthly
Component or Feature Rental Price Maintenance
$ $ $
Winder —
8-inch 6 184 1.20
10, 5-inch 15 460 3
Output Error Control 6 184 1.20
201B Data Set Operation 6 184 1,20

522 Magnetic Tape Terminal 1,302 47,775 200,00
Fixed Code Translator 126 4,515 NC
Variable Code Translator 134 4,746 NC
Paper Tape Punch 236 8,500 50,00
Paper Tape Reader 210 7,560 50,00
800 bpi density 63 2,258 6.00
RCA 581 Compatibility NC NC NC
Data-Verter Compatibility 373 10, 185 37.00
Subset Select (202/201) 16 567 3.20
Data Set Select 11 378 2,20
9-Channel Tape (IBM 2400 95 3,360 19,00

Series Compatibility)
Automatic Polling (for Data- 285 12,200 30.00
Verter)

5225 Magnetic Tape Terminal 600 29,400 220,00
Fixed Translation 126 4,515 NC
Data-Verter Compatibility 373 10, 185 37.00
Data Set Select 11 378 2.20
Alternate Data Set 16 567 3.20

(1) The 401 Printer Terminal has been replaced by the 4021, an integrated circuit version
of the 401 with the same capabilities,

(2) Two optional print drums are available: (1) 128-character set; (2) 16-character set
repeated four times around the drum circumference. Prices are available on request,

(3) For Rixon Sebit 48 Data Set; data set must be installed by Rixon,
NC — No Charge,

POR — Price on Request,
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DURA DATA TERMINAL

.1 GENERAL

.11 Identity: . ............ ... Dura Data Terminal,

.12 Manufacturer: .. ................. Dura Business Machines
Division of Intercontinental Systems Incorporated
32220 Stephenson Highway
Madison Heights, Michigan

.13 Basic Function: .. ................ transmission and reception of data over a

narrow-band or voice-band line at 14.8
characters per second.

.14 Basic Components

Name: ...... @ e i e e e e e e e e Dura 1041.

Function: .. ........... .00t provides data input and output capabilities via
typewriter, edge-punched card/tape reader and
punch.

Name: ..........0i .. Dura 1015.

Function: ...................... provides a communications interface between the

Dura 1041 and a communications facility.
.15 Description

The Dura Data Terminal includes the Dura 1041 (typewriter) and the Dura 1015 (communi-
cations interface). The standard 1041 incorporates an individual edge-punched card/paper
tape reader and punch as integral units positioned at opposite sides of a Selectric typewriter.
An auxiliary reader and/or punch can be added to the standard 1041 at additional cost. The
1041 is also available in a typewriter-only configuration.

The Data Terminal cancommunicate with another Data Terminal or a remote computer system
over a narrow-band or voice-band communications facility at up to 14.8 characters per
second (up to 15.5 characters per second optionally). Transmission is half-duplex asynchro-
nous. The Data Terminal is compatible with the IBM 2741 Communication Terminal (see
Report 6455). '

The Data Terminal 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, a local mode is provided for transcribing data from edge-punched cards to paper
tape or vice versa; this mode can also be used to punch data entered from the keyboard.

The punch and reader accept 1-inch wide paper tape or edge-punched cards from 3.5 inches to
8.5 inches wide. The punch can operate at up to 18 characters per second; the reader, at 30
characters per second. The reader senses data photoelectrically.

A 56-key Selectric or BCD keyboard (44 keys plus control keys) is provided and is supple-
mented with control keys strategically located by the reader and punch units.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc. 5/68
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DURA DATA TERMINAL

.15

.16
.17

5/68

Figure 1. Dura Data T'erminal includes the Dura 1041 (center) and the Dura 1015 (right).

Description (Contd.)

The Dura Data Terminal employs the IBM Paper Tape Transmission Code/EBCD; see Table I.
Dura states that most 6-bit codes can be accommodated at no extra cost.

The Data Terminal employs odd or even (specified by user) character parity to detect errors
when reading from edge punched cards or tape or when receiving data. Character parity is
generated and punched; parity checking on punching can be implemented at additional cost.

Several options are available for the 1041 typewriter. The Color Ribbon Shift permits auto-
matic selection of typing color from coded commands entered from the keyboard or in re-
ceived text. The Reverse Index feature permits half-spacing paper up or down from coded
commands entered from the keykoard or in received text; this feature is intended for typ-
ing chemical equations containing subscripts using a special typing sphere that incorporates
chemical symbols. The Automatic First Line Finder permits automatic line feed from the
last printed line on a form to the first printed line on the following form. A Carbon Ribbon
Attachment is also available.

First Delivery: .. ... ... ... ...... June 1967.
Availability: .. ................. 4 months.
CONFIGURATION

The Dura Data Terminal consists of an IBM Selectric typewriter, an individual edge-punched
card/paper tape reader and punch, and a separate communications interface. A data set is
required to connect the communications interface to a communications facility; see
Paragraph .72.

INPUT
Prepared Input
Edge-Punched Card/Paper Tape Reader —

Input medium: . ................ fully punched 1-inch, 6-level paper tape or 3. 5-
to 8. 5-inch edge-punched cards.

Inputcode: . .................. most 6-level codes.

Quantity of data:. . ... .. e e e e e any size block length.

Character set:. . ............... 64 characters.

Rated input speed: .............. 30 char/sec.

Effective speed: . . ...... e e e e somewhat less than 14. 8. char,s.c transmission
speed depending on block length.

Comments: . .. ..o vv v eennenns holes are sensed photoelectricaliy; chz—acter

parity is checked.
(Conta.)
AUERBACH Data Communications Reports
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.32

.33
.34
.35

.36

.37

.41

DURA DATA TERMINAL

Manual Input

Method of entry:. . ............... via 44-key Selectric typewriter keyboard; 12
additional keys provide special functions such
as backspace, shift, carriage return, hori-
zontal tab, etc. :

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

Characterset:.................. 44 distinct character codes, in conjunction with
upper and lower case control codes, provide
88 upper and lower case alphabetic, numeric
special characters; see Table I.

Comments: ... ................. two keyboard configurations are available that
correspond to the IBM EBCD layout or the IBM
Standard Selectric layout (optional). Table I
corresponds to the IBM EBCD layout.

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

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

Message Configuration:. . ........... typically, text of any length is preceded by an
EOA code and followed by an EOT code; mes-
sage configuration is dependent upon the environ-
mental requirements. Control characters are
recognized only after receiving an EOA code;
recognition is inhibited by an EOT code.

Operating Procedure

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

(1) Places the terminal in the On-Line mode; this locks the keyboard and inhibits the
reader until the connection is established.

(2) Establishes connection by dialing or manually signaling; on a dedicated line, a
permanent connection can be maintained.

(3) Depresses the EOA key to indicate the beginning of a message.
(4) Keys in the message or initiates reader operation.

(5) Depresses the Interrupt key to transmit an End-of-Transmission (EOT) code or
depresses the automatic EOT key which transmits an EOT following the carriage
return function initiated by the Carriage-Return code. The EOT code is auto-
matically transmitted if reading from paper tape or edge punched cards.

The transmitted EOT code places the Terminal in receive mode; locks the keyboard, and
inhibits the reader. An EOT code received from the computer causes the Terminal to enter
the transmit mode, unlocks the keyboard, and frees the reader.

An End-of-Line (EOL) code is automatically transmitted following the transmission of the
control codes: Tab, Carrier Return, Index, Reverse Index, and first line, provided the
EOL function is initiated. The keyboard is locked and the reader is inhibited until a Delete
code is received from the computer. The reader will continue or the keyboard is unlocked
after receiving the Delete code.

To transmit control codes from the keyboard, the Encode switch must be engaged. When
receiving, control codes are recognized only after an EOA code has been received.

Entry of Timeand Date: ............ no provision.
OUTPUT

Output to Punched Tape

Edge-Punched Card and Paper Tape Punch —

Tape size: . ... ....ovvvvenn.. 1-inch paper tape or 3. 5- to 8. 5-inch edge-
punched cards.

Tapecode: ...........00oevuunn most level codes, see Comments.

Rated punching speed: . . ... ... ..... 18 char/sec.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc.
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Upper Case

1)
N
P

Bit Position

s [« (5] =]

2)

TABLE I: IBM PAPER TAPE TRANSMISSION CODE/EBCD*

Lower Case

1)

:04

DURA DATA TERMINAL

6240

(Contd.,)

'lgvpe Sphere used on the basic Dura
AUERBACH Data Communications Reports

Data Terminal; the Standard Selectric Type Sphere is also

" available with lower-case letters.
*Not all symbols are identical to the IBM 2740/2741

Camwil 67M Chemical Type Sphere available from Dura.
Paper Tape Transmission Code/EBCD.

Standard Selectric

(&)
2)
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IBM PAPER TAPE TRANSMISSION CODE/EBCD* (Contd.)

Bit Position

Function Codes**

—
—

A ENEN

(=3
-

2 |

Tab

1

Carriage Return/LF

Space

Upper Case

Lower Case

Backspac_e__

Index

Delete/EOL

Non-Print

Print On

Punch Off

Punch On

Skip Off

Skip On

Switch Reader

clo=|olclojc|=|miclc|(c|o|m=]|=-

Field Control _

Branch Skip/EOT

|

—

clojlc|=iclo|oolm|iRico|=R|C|m|m C|{C|m|m

Aux. Punch On

O mlec|m|lOolmic|m|mimlo=lc|le|o |~
=l lolmlo(olmim|lcleolmim|m ico|e|m|i=lo
TR R S R L R R R

b e (O OO [ [ bt [t frm ot [ [ o ot bt [ O b |
e e lo|lole|=|o|=|=|mlo|lec|e

<

Card Feed

z
>

First Line/R. L.

-

(=]
=
(=]
—

0

Stop/Idle 1

0 0 1 1 1 1

Tape Feed

N. A.

Reader Start

N. A.

*Not all Symbols are identical to the IBM 2740/2741 Papcr Tape

Transmission Code/EBCD.

**These Codes Are Not Printable.

N. A. — Not Applicable.

..... . .

..... .

Output to Printer
Selectric Typewriter —

Output medium: ............ P
Characterset:. . ......... e
Rated Printing speed: . . . . . e e
Effective speed: . . ... ...........
Format confrol:. ...............
Comments: .. .........ccu0.. .

ERROR DETECTION AND CORRECTION
Data Entry Errors

somewhat less than 14. 8-char/sec transmission

speed depending on block length.

none.
erroneously punched data can he manually deleted;

character parity checking is optionally
available.

friction-fed or pin-fed fanfold forms up to
15. 5 inches wide (13-inch printing width).

88 printable characters; see Table I. '

14. 8 char/sec; optionally 15.5 char/sec.

less than rated speed due to carriage return,
line feed, or other format options.

controlled by function codes in incoming data
or manually by operator.

horizontal spacing is 10 char/inch (12 char/inch
optional); vertical spacing is 6 lines/inch (8
or 12 lines/inch optional).

 character parity checking is performed on data

entered from reader.
lamp is lighted; operation is halted; keyboard is
locked.

© 1968 AUERBACH Corporation and AUERBACH Info, Inc.
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.51

.52

.53

.55

.72

.73

.74

Data Entry Errors (Contd.)

Correction procedure:. . . . .. ....... reset error then backspace card or tape and
restart; re-enter data from keyboard.
Comments: . ........oo0veeenn operator intervention is required after several

unsuccessful attempts to enter data.

Type of checking:. . . ............. character parity checking is performed on
received data.

Error indication: . .. ............. lamp is lighted; operation is halted; space codes
are transmitted for 2 second interval.

Correction procedure:. . . .......... operator intervention is required.

Type of checking: . . . ............. optional character parity checking is performed
on punched data (punching pins are electrically
sensed); typed data is visually verified.

Error indication: . ... ............ indicator lamp is lighted.

Correction procedure:. . .. ......... manual deletion of incorrect character.
Line Malfunctions

Detection: . . . ....... ... v spacing condition lasting over 200 msec.
Action: . . .. ........ ... .. ..., ~ indicator lamp on interface is extinguished;

operation is halted; keyboard is locked;
operator intervention is required.

Rated transmission speed: . . . ....... 14.8 char/sec (134. 5 bits/sec); optionally 15.5
char/sec.

Transmission method:. . .. ......... serial by bit.

Transmissioncode: . ............. IBM Paper Tape Transmission Code/EBCD
(6-level); most 6-level codes can be specified
at no extra cost; each character includes an
odd or even parity bit, a start, and a stop bit
totaling 9 bits per character.

Transmission mode:. . ........ ++«. half-duplex.

Order of bit transmission:. . ........ high-order bit is transmitted first.

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

Connection to Communications Lines

Communications Line or Service Data Set*
Bell System leased line Type 1006
DataChannel: .................. Bell System Data Set 103F.
Western Union Class D Data
Channel: . . ... .......0ii s, Western Union 180 Baud Data Modem.
Bell System leased line Type .
3002 Data Channel:. . ............. Bell System Data Set 103F.
Public telephone network: . .......... Bell System Data-Phone Data Set 103A.

*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:. . . ... .. ..ot evuenn capable of unattended operation; can automatically

answer call, print, and/or punch data depending

on control characters in received message.

Functional operations:. . . .. ......... carriage return, line feed, case shift, hori-
. zontal tab, backspace, etc.

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

(Contd.)
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.8 PHYSICAL SPECIFICATIONS

Component Dura 1041 Dura 1015
Width (inches) 28 8.75
Depth (inches) 16 11.50
Height (inches) 7.75 6
Weight (pounds) 60 15
Power (KVA) 225* Power is obtained
Voltage ' 115 from 1041
Frequency (cps) 60
Phases .01
Temperature Range (°F.) 30 to 110 30 to 110
Humidity Range (%) 0 to 95 0 to 95
Heat (BTU/hr) v ? ?

*Includes punch and reader.

.9 PRICE DATA

Monthly* Purchase Monthly
Component or Feature Rental, Price, Maintenance,
$ $ $
Dura Data Terminal —
1041 Typewriter (IBM 164.50 3290 18. 00
Selectric) -
Edge-Punched Card/Paper 53.50 1070 6.00
Tape Reader ‘
Edge-Punched Card/Paper 53.50 1070 6.00
Tape Punch
1015 Communications Interface 109.75 2195 12. 00
Auxiliary Edge-Punched Card/ 57.50 1000 6.50
Paper Tape Reader
Auxiliary Edge-Punched Card/ 55.00 1000 6.50
Paper Tape Punch :
1041 Options —
Color Ribbon Shift . 14. 00 275 1.50
Reverse Index 50. 08 1000 5.50 °
Automatic First Line 15. 00 300 3.00
Carbon Ribbon Attachment 5.00 100 1. 00

*Monthly Maintenance costs are not included in the Monthly Rental Price. The
Monthly Maintenance costs shown are for points within a 25 mile radius of a ser-
vice center. Maintenance costs for outlying points are negotiated separately.
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