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REVISION RECORD 
New features, as well as changes, deletions, and additions to information in this manual are indicated by bars in the margins ar by a 
dot near the page number if the entire page is affected. A bar by the page number indicates pagination rather than content has changed. 

REVISION DESCRIPTION 

A Final release. 

(04-14-76) 

B Incorporates tape cassette and paging 

(06-28-76) . by EC as 11258, 11348, and 11555. 

1--

Publication No. 
62962800 

REVISION LETTERS I, 0, Q AND X ARE NOT USED 
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Pri nted in th e Un i ted States of Am eri co 

informati on and changes caused 

01989 

Address comments concern ing th is 
manual to: 

Control Data Corporation 
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2401 North Fairview Avenue 
St. Paul, Minnesota 55113 

or use Comment Sheet in the back 
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FOREWORD 

This subsystem reference manual explains the operation of the CONTROL DATA® 
750 Terminal Subsystem (referred to in this manual as simply lithe terminal ") with 
particular emphasis upon the operation as a receiving terminal. 

Intended to deal with the operation of a terminal as a subsystem in a larger system, 
a subsystem reference manual deals with what information can be transmitted from 
the terminal and with what action results at the terminal when certain information 
is sent to it. Operation of the receive-only printer and the send-receive tape cas­
sette is also included. 

The terminal subsystem may also be used as an independent device not subordinate to 
a master terminal or host processor, or also as a peripheral to a controller or computer. 
A brief description of these applications is also included. 

Unlike many terminals, the terminal subsystem may employ any of a number of com­
mun ications protocols through selection of a circuit board as an option. Protocols 
currently offered are described. 

This manual contains no operating instructions because it is written expressly for the 
engineer or analyst who programs another device to communicate with the terminal. 
Operating instructions are covered in the operators guide, and installation and field 
repair are covered in the hardware maintenance manual. Following is a list of 
these manuals. 

Publication 

750 Terminal Subsystem 
Operators Guide 

750 Terminal Subsystem 
Hardware Maintenance Manual 

Publication Number 

62951400 

62962300 

Another publication to which the reader may wish to refer is the Bell System Technical 
Reference, Publication No. 41702, entitled 85A 1 and 85A2 Data Selective Calling 
Service Stations, October 1971. 

62962800 B 

NOTE 

This product is intended for use only as described 
i nth i s doc u men t. Contro I Data cannot be 
res p 0 n sib I e for the proper fun c t ion i n g of' 
undefined parameters. 
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Additional copies of this manual may be ordered from: 
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Control Data Corporation 
Technical Publications Department 

2401 North Fairview Avenue 
St. Paul, Minnesota 55113 
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GENERAL DESCRIPTION 

This section briefly introduces the components of the terminal subsystem and sum­
marizes their features. Following this introduction is a description of the broad 
range of possible configurations and brief functional descriptions. 

TERMINAL SUBSYSTEM COMPONENTS 

Subsystem components include the display terminal, an optional matrix printer or 
nonimpact printer, and an optional single- or dual-drive tape cassette unit. 

DISPLAY TERMINAL 

The display term inal, shown in figure 1-1, is a versatile input/output device that 
may be configured in a communications network, connected via telephone I ines to 
a remote computer, or cabled directly to a local computer. 

-. 

Figure 1-1. Display Terminal 

1 
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The versatility is obtained from the basic features of the display terminal and from 
an extensive list of installation options. The following listings briefly summarize 
these basic features and the available options. Some of the more notable features 
are described in greater detail later in this manual. 

Display 

Following are the features of the display. 

• 12-inch diagonal crt 

• 1920 characters (24 I ines by 80 characters) 

• 7- by 9-dot matrix 

• Uppercase/lowercase letters 

• Bonded nonglare faceplate 

• White characters on dark background 

• Operator-adjustable display brightness 

Keyboard 

Following are the features of the keyboard. 

• Detachable with 22-inch extension cable 

• Typewriter layout/tri level operation 

• Generates 64/96 ASCII * characters (switch selectable) plus 32 control codes 

• HERE IS key (for answerback option) 

• Two clear control keys 

• Eleven transmission control keys 

• Three print control keys 

• Three tape cassette control keys 

• Eleven-key numeric cluster 

• Cursor controls: up, down, left, right, reset 

• All keys repeatable using REPEAT key 

• Four deep-dished keys to aid the operator in locating keys by touch alone 

* American Standard Code for Information Interchange 
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Interface 

Following are the features of the interface. 

• EIA RS-232-C/CCITT V.24 compatible 

• Asynchronous 

• Transmission speeds of 110 through 9600 baud (switch selectable) 

• Full/half duplex (switch selectable) 

• Selectable parity (odd/no/even) 

• 10- and ll-bit operation 

Functianal F •• tures 

FoUowing are functional features. 

• Audible alarm at 73rd character and last line of page 

• Blinking underline cursor 

• Character/I ine/block mode operation 

• Batch mode operation (switch selectable) 

• Scroll enable/disable (in block mode) 

• Communication indicators 

• Display control codes 

• Self-test 

• Edit: includes tabulation, character and line insert and delete, wraparound, I 
cursor addressing, and protected format 

• Highlighting: includes low-intensity and blink highlighting 

Options 

Following are optional features. 

• Printer interface 

• Tape cassette interface 

• Current-loop commun ications interface 

• Answerback: automatic, programmable, 21 characters 

• Polling: provides addressing capability for up to 128 terminals 

• Paging: provides ready access to two additional display pages of 
1920, characters each 
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Switch-Selectable Operating Conventions 

Following are switch-selectable operating conventions. 

• Keyboard lockout feature 

• Choice of Request to Send signal conventions 

• Choice of End of Transmission signal conventions 

• Enable/disable communications circuit assurance feature 

• Choice of null or space background characters 

• Choice of X-V positioning feature 

• Enable/disable transmission of protected fields 

Physical, Electrical, and Enviromnental Data 

Dimensions and Weight 

Height: 
Width: 
Depth: 
Weight: 

38,,1 cm (15 in.) 
55 • 8 cm (22 in.) 
50.8 cm (20 in.) 
27 kg (60 Ib) 

Power Requirements 

120 vac, 60 Hz, 1.5 amps 
or 

220/240 vac, 50 Hz, 1.0 amp 

Envi ronmenta I Speci fi cations 

. 0 0 0 0 
Temperature (Convection Cooled): + 10 C to +40 C (+50 F to + 104 F) 
Relative Humidity: 20% to 80% - no condensation 

MATRIX PRINTER 

Figure 1-2 shows the matrix printer that may be used in the terminal subsystem. This 
printer produces printed copies of messages directed to it by the display terminal, 
optional tape cassette, or remote data source. It is capable of printing multiple 
copies at speeds of 173 characters per second for a 60-Hz version and 180 characters 
per second for a 50-Hz version. Up to four copies plus one original can be printed. 
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Figure 1-2. Matrix Printer 

Features 

Following are features of the matrix printer. 

• Front-of-form impacting eliminates hammer framing and character clipping 

• Serial printing eliminates character ghosting 

• Immediate visibi lity to last line printed 

• Quiet operation 

• Low-mass printhead results in low vibration 

• 64-, 96-, or 128-character set 

• Original plus four copies 

• Externa I forms thi ckness contro I 

• 7- by 7-dot matrix 

• Print Speed: 173 characters per second at 60 Hz; 180 characters per second 
at 50 Hz 

• line density: 6 lines per inch 

• Characters per line: 132 maximum, 10 columns per inch 

62962800 A 1-5 



Physical. Electrical. and Environmental Data 

Dimensions and Weight 

Height: 37.5 cm (14.75 in.) 
69.8 cm (27.5 in.) 
38. 1 cm (15 in.) 

Width: 
Depth: 
Weight: 35 kg (78 Ibs) 

Power Requirements 

115 vac, 60 Hz 
or 

220/240 vac, 50 Hz 

Environmental Specifications 

Temperature: + lOoe to +350 e (+500 F to +950 F) 
Relative Humidity: 20010 to 80% 

NONIMPACT PRINTER 

The nonimpact printer, shown in figure 1-3, is a tabletop unit that silently prints up 
to 30 characters per second by pressing a 5- by 7-dot matrix printhead against heat 
sensitive paper and selectively heating individual dots within the matrix to form a 
character. Printing is done on continuous roll paper. 

The function of the nonimpact printer is the same as that of the matrix printer. That 
is, it produces hardcopy messages directed to it either by the display terminal, an 
optional tape cassette, or a remote source. 

Figure 1-3. Nonimpact Printer 
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Features 

Following are features of the nonimpact printer. 

• Self-contained tabletop unit 

• Prints up to 80 columns at 30 characters per second 

• 94 printable characters 

• 5- by 7-dot matrix 

Physical. Electrical. and Environmental Data 

Dimensions and Weight 

Height: 
Width: 
Depth: 
Weight: 

15. 1 cm (6 in.) 
45.7 cm (18 in.) 
40.3 cm (16 in.) 
14 kg (30 Ibs) 

Power Requ i rements 

115 vac, 60 Hz 
or 

220/240 vac 1 50 Hz 

Envi ronmenta I Spec i fi cations 

o 0 0 0 
Temperature: + 10 C to +40 C (+50 F to + 104 F) 
Relative Humidity: 10% to 90% 

TAPE CASSETTE UNIT 

•.. 

The tape cassette unit, shown in figure 1-4, emulates a paper-tape reader/punch and 
provides bulk storage for the terminal. Buffered operations allow information to be 
stored on tape from a remote source or from the display terminal. The storage medium 
used is ANSJ/ECMA standard Philips tape cassette. 

Either a single- or dual-drive tape cassette unit may be configured in the subsystem. 
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Figure 1-4. Tape Cassette Unit 

Features 

Following are features of the tape cassette unit. 

1-8 

• Self-contained tabletop unit 

• Special interface 

• Tape message transfer rate of 120 characters per second 

• Search forward/reverse 

• Phase-encoded recording at 780 bits per inch (5855 bits per second) 

• Two 128-character buffers per drive 

• Single-drive capacity of 300,000 characters per tape cassette 

• Tape speed: 7.5 inches per second read/write and 50 inches per second 
rewind 
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Physical. Electrical. and Environmental Data 

Height: 
Width: 
Depth: 
Weight: 

Dimensions and Weight 

21.5 em (8.5 in.) 
48.2 em (19 in.) 
53 . 3 em (21 in.) 
Single-drive - 19 kg (41. 5 Ib) 
Dual-drive - 17 kg (37.5 Ib) 

Power Requirements 

115 vae, 60 Hz 
or 

220/240 vac, 50 Hz 

Envi ronmenta I Spec ifi cations 

o 0 0 0 
Temperature: +10 C to +40 C (+50 F to +104 F) 
Relative Humidity: 10% to 80% 

CONFIGURATIONAL OPTIONS 

The terminal may be configured as follows: 

• Alone 

• With either a matrix printer or a nonimpact printer 

• With either a single- or dua I-drive tape cassette 

• With both a printer and a cassette 

• With a number of other options 

Figure 1-5 illustrates the configurations available. 
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750 

TERMINAL SUBSYSTEM 

751-10 DISPLAY INCLUDES: To/From KEYBOARD 
- MICROPROCESSOR MODEM or CURRENT LOOP 

with 
NUMERIC PAD -CRT 1920 CHARACTER 

-HIGHLIGHTING 

-EDITING 

PRINTER EXPANSION PAGING * 

INTERFACE* FUNCTIONS 751-110 

1 Select One 
Select One 

CASSETTE 
'---

INTERFACE* 

NONIMPACT MATRIX 
PRINTER PRINTER 

753-10 755-10 Select One 

-OTHERS -OTHERS 

SINGLE-DRIVE DUAL-DRIVE 
TAPE CASSETTE TAPE CASSETTE 

754-10 754-20 

Select One Select One 

EXTERNAL CURRENT 
ANSWER- MULTIDROP* 

MODEM LOOP 
BACK* 751-101 INTERFACE* 

751-104 INTERFACE 
751-103 

01974-5 

* DENOTES EXPANSION FUNCTION IN THE FORM OF A CIRCUIT CARD WHICH FITS INSIDE THE 751-10 
CABINET. OTHER EXPANSION FUNCTIONS, IN THE FORM OF PERIPHERALS, HAVE THEIR OWN 
CABINET (E.G., PRINTER OR TAPE CASSETTE UNIT). 

A 751-10 WHICH MAY CONTAIN INTERNAL CARD EXPANSION FUNCTIONS BUT IS WITHOUT ANY 
PERIPHERAL, IS DESIGNATED AS A 751-10 STAND-ALONE TERMINAL SUBSYSTEM. 

Figure 1-5. 750 Terminal Subsystem Configuration 
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FUNCTIONAL DESCRIPTION 

The functional description of the terminal includes information relating to the function 
of the display screen and memory, keyboard, switches and indicators, modem inter­
face, test mode, and basic operation. 

DISPLAY SCREEN AND MEMORY 

The display screen enables the viewing of messages directed to it by an external 
device and permits monitoring messages composed on its associated keyboard. The 
rectangular screen measures 30.48 cm (12 inches) diagonally with a display area 
measuring 20.3 cm (8 inches) wide by 13.3 cm (5.24 inches) high. The screen 
displays 24 lines of 80 characters per line. Symbols are refreshed at a rate of 60 Hz 
on the 6O-Hz model and at a rate of 50 Hz on the 50-Hz model. 

The character repertoire consists of either 64 or 96 characters and 32 control symbols. 
Each symbol is displayed as white-on-black within a 7- by 9-dot matrix. 

A 1920-word display memory holds display messages for transmission in half duplex 
and full duplex. 

KEYBOARD 

The alphanumeric keyboard, shown in figure 1-6, is a 91-key keyboard. It is com­
posed of a basic typewriter keyboard with an adding machine-type numerical entry 
keyboard and several additional control keys. The keyboard is housed separately 
from the main part of the cabinet. It can be moved as far away from the main cabinet 
as the connector cable will permit, a distance of nearly two feet. 

8 LINE 
CLEAR CLEAR 

~ TAPE ~ 
~\~~~ BB 

nffir0"l'lfiTl1lTTImffi~mrFFi1rr=:=l1rr=Rlr;==;:=n~~ 
~W~~~~~w~~w~~~~ 
rr=:l1~~M~~M~~mMmm CARR'AGE Nt 
lbdJ~~~W~~~W~~~~ RETURN ~ SHiFT ~~MM~~NNfi7.\1mm~n~ 

LOCK ~~~UddJ~~~~~UlbJd~lh:dJg 

8HiFTM~~~~~R~D;D'w8~~' ~~~~~~~~ I • ~ SHIFT bd~ 

Be ~a 

Figure 1-6. Alphanumeric Keyboard 
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SWITCHES AND INDICATORS 

There are two panels of switches and indicators on the front of the main cabinet 
(figure 1-7). A long panel that runs the full width of the cabinet contains the 
POWER ON/OFF switch, the CHARACTER/LINE/BLOCK switch, the ODD PAR/ 
NO/EVEN PAR (Odd Parity/No Parity/Even Parity) switch, the FULL DUPLEX/ 
HALF DUPLEX switch, and the HIGH RATE/300/LOW RATE (High Baud Rate/300 Baud/ 
low Baud Rate) switch. This panel also contains the DTR (Data Terminal Ready), 
RTS (Request to Send), and REC (Received) and TRANS (Transmitted) DATA indicators. 
A wider vertical panel to the immediate right of the display tube contains the 
I NTENSITY adjustment and the 64 CHAR/96 CHAR (64 Character/96 Character) 
switch, the FORMAT switch, and the ON LINE/LOCAL switch. It also contains 
the TRANSMISSION MODE indicators, the CO (Carrier On) indicator, the CTS 
(Clear to Send) indicator, the KEYBOARD LOCK indicator, the ALERT indicator, 
and the FORMAT MODE indicator. 

rr==[ CHAR L.INE BL.OCIC] " rC~ 0 0 oeo 
TRANSMISSION NODE 

o 0 0 0 CTS 
1 AL.ERT 1 

KEYBOARD FORMAT 
L.OCIC MODE 

64 CHAR FORMAT ON LINE 

96 CHAR L.OCAL. 

INTENSITY o 
DTIt ItIEC 
o 0 

DATA 

o 0 
ItTS TitANS 

01696 

Figure 1-7. Front Panel of Display 

The remaining switches accessible to the operator are on the rear of the cabinet, 
either on the ac entry panel or the connector panel. Figure 1-8 shows the IN PUT 
VOLTAGE RANGE switch used on 50-Hz models, and a circuit breaker that can be 
reset. Figure 1-9 shows the MASTER CLEAR switch and the TEST/NORMAL mode 
switch as well as the PERIPHERAL CONNECTOR and the DATA SET CONNECTOR. 
All other switches are inside the cabinet and are accessible by removing the hood. 
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INPUT VOLTAGE INPUT VOLTAGE 
RANGE SWITCH RANGE SW ITCH 

LOW LINE ~ NORMAL ...--i"""' APPLICABLE TO 
198-248V 216-288V 50- HERTZ 

o MODEL ONLY 

CBI 

o 
01697 

Figure 1-8. AC Entry Panel 

0 MASTER 0 
CLEAR 

@ 

0\\:-, ... _ .... -010 @ 
PERIPHERAL CONNECTOR TEST 

o~""-'''~ojlo NoilAL 

0 DATA SET CONNECTOR @ 
0 

01697 

Figure 1-9. Connector Pane I 

MODEM INTERFACE 

The terminal operates on any RS-232-C asynchronous communication line at baud 
rates as high as 9600. The modem interface can connect either to an external EIA 
RS-232-C or CCiTT V.24 modem or to an internal modem housed within the cabinet. 
A third option is the current loop in which the terminal is one of a number of ter­
minals used in a local communications faci lity. When used in this manner I no modem 
is necessary because the modem interface signals suffice. Also available as options 
are a receive-only RS-232-C compatible printer and a tape cassette. 

TEST MODE 

The diagnostic capacity is a series of tests called test mode. The mode is entered 
when the TEST/NORMAL switch on the rear of the machine is in the TEST position 
and the MASTER CLEAR switch is pressed. There are a series of eight tests that the 
device cycles through, with the last test revealing the settings of internal and 
external switches. 

62962800 A 
1-13 



BASIC OPERATION OF THE TERMINAL 

The basic terminal is capable of three operating modes: character mode, line mode, 
and block mode. Additionally, high lighting and edit features make possible pro­
tected data fields and selective transmission. 

Character Made 

In character mode, each character is transmitted over the communication line as it 
is keyed into the keyboard. In full-duplex operation, only what is received over 
the line is displayed; what has been entered at the keyboard is not displayed unless 
it is returned over the line. In half-duplex operation, whatever is entered at the 
keyboard is both sent out over the line and sent to the display memory from which it 
is displayed. Anything received over the line, however, is displayed in preference 
to that which is being entered at the keyboard. 

Line Mode 

In line mode, each Ii ne of text is transmitted when the CARRIAGE RETURN key is 
pressed. Whatever remains to the right of the cursor when the CARRIAGE RETURN 
key is pressed is not cleared. The keyboard is disabled during the transmission. 
Except for a Break signal which aborts the transmission, received data is ignored 
during the transmission. line mode utilizes half-duplex transmission. 

~MOde 
In block mode, as much as an entire screen may be fi lied by entries from the key­
board. The content of the screen is not transmitted until the SEND key is pressed. 
Data transmission begins at the STX character immediately preceding the cursor, or 
9t the beginning of the screen if there is no STX character. Transmission continues 
to the first termination character following the start. The termination character 
~ay be selected as either an ETX and/or an EDT, depending upon the setting of 

. an internal switch. If a termination character is not present between where the 
transmission starts and the end of the screen, transmission continues to the end of 
the screen, and the cursor is left in the last character position of the screen. The 

'keyboard is disabled during transmission. Block mode uti Iizes half-duplex transmission. 

Scroll 

Character and line mode operation is always in scroll mode. In scroll mode, the 
cursor is always on the bottom line of the display unless it is moved upward by a 
cursor up or backspace command. As each line is written on the screen, the entire 
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displayed screen moves up one I ine to make room for another I ine to be added at 
the bottom. The top line moves off the screen. Block mode can be either scroll 
mode or nonscroll mode, depending on the setting of an internal switch. (This 
switch must be set to nonscroll mode if the edit option is present.) In nonscroll 
mode I the home position of the cursor is the first position of the top I ine of the 
screen. After the top line has been written, the cursor moves to the first position 
of the second line, and so on to the end of the screen. From the last position of the 
last line of the screen, it goes to the first position of the first I ine again. 

Highlighting 
I 

Highl ighting permits all or portions of the screen to be displayed either as a blinking I 
,field that alternates between high and low intensity, or as a low-intensity field. 
" An ETB (0278) code in the memory causes everything following it to be displayed as 
a blink field that alternates between normal and low intensity at about one change 
per second~An SO (0168) code will cause everything following it to be displayed 
at reduced intensity. ~'If the SO code appears in a blink field, it terminates the 

'hi ink field and initiates'the reduced-intensity field. An SI (0178) code in memory 
,terminates both blink and 'reduced-intensity fields. The blink field is subordinate 
to the reduced-intensity field. ·A reduced-intensity field can terminate and immediately 
succeed a blink field, but a blink field can neither terminate nor immediately succeed 
a reduced-intensity field. 

Edit Feature 

Operation and capability of the terminal is greatly enchanced by the edit feature, 
which provides: 

• Tabbing in character, line and block modes 

• Character insertion and deletion in line and block modes 

• Line insertion and deletion and X-V positioning in block mode 

• Protected fields and selective transmission with format mode 

• Transmission mode selection in block and format modes 
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Tabbing 

Tabbing is the capacity to set an End Tab SI (0178) code in memory and then place 
the cursor in the' next position by pressing the TAB key or rec'eiving ct;l~(0118) 
code from an external source. In character mode, the SI code is trans~ed but not 
entered into memory. In line and block mod~ the SI code is entered into memory 
for'tabbing purposes. A back tab function can also be employed. The back tab 
moves the cursor backward to just after an End Tab code when the TAB key is pressed 
in'conjunction with the SHIFT key. 

Character Insertion and Deletion 

The edit feature provides the ability to insert and delete characters in line and block 
modes. This abi lity also exists in format mode with an allowance for protected fields. 
The mechanics of the operations change depending upon whether the wraparound option 
is disabled or enabled. 

If the wraparound option is disabled, pressing the INSERT key inserts a space code at 
the current cursor position and moves everything on the -line at and to the right of the 
current cursor position one position to the right. Any character at the end position 
of the line or against a protected field to the right of the cursor is lost. Pressing the 
DELETE key deletes the character at the current cursor position. The remainder of 
the line, up to a protected field, is moved one space to the left to close the gap. 
A space code is put in at the right margin or against a protected field if there was 
one to the right of the cursor. 

If the wraparound option is enabled, character insertion and deletion is performed 
in the same way, but the moving over of the characters on the line is continued 
down through the remaining lines to either the end of the displayed page or to the 
beginning of a protected field. Only if there is a character in the last position of 
the last line of the screen or immediately preceding a protected field could a char­
acter be lost in an insert operation. 

Line Insertion and Deletion 

In block mode, an entire line may be inserted or deleted. Pressing the INSERT key 
with the SHIFT key moves the current line and everything below it down one line 
and makes a blank line at the current line position. The bottom line of the display 
is lost. Pressing the DELETE key with the SHIFT key deletes the current line. 
Everything below the current line is moved up one line to close the gap. The last 
display line becomes cleared. 
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X-v Positioning 

In block mode, the cursor may be placed at any position on the screen by a code 
series from an external source. Further, a slightly different code series causes the 
terminal to transmit the coordinates of the current cursor position in the same format 
as they are received from an external source. 

Format Mode 

Format mode is a special case of block mode. It is entered when the FORMAT switch 
is placed into the FORMAT position. Format mode is always nonscroll, (Scroll 
Enable/Disable switch is in Disable position). In format mode, highlighted fields 
(blink and reduced intensity) become protected fields that cannot be altered by 
keyboard entry. They can be altered by a communication line message if the message 
is preceded by an STX code. When information is typed into the keyboard in format 
mode, the cursor skips over protected fields. 

'''-An internal switch makes possible two types of transmission. In the first, variable 
data ard blink fields are transmitted, but reduced-intensity fields are not. In the 
,second, everything is transmitted; variable fields, blink fields, and reduced-intensity 
fields. 

Transmission Mode Selection 

.In a terminal, with the background character selected to be a null (0008) rather 
than a space (0408), alternative transmission methods are desirabf~ because the 
null is not transmitted. If a protected field is encountered in a format mode trans­
mission, an HT (horizontal tab) is inserted into the data stream at the beginning of 
the protected field. That tabs the cursor to the next unprotected data. In block 
mode, if the X-V positioning feature is enabled, the X-V coordinates of each SO 
or ETB code are transmitted before the SO or ETB codes themselves are transmitted. 
In this manner, the receiving device can reproduce the transmitted page exactly, 
even though not every position on it was transmitted. 

Paging Option 

Installation of the paging option provides memory for holding two additional 24-line 
display pages of 1920 characters each, thereby increasing the total capacity of the 
display terminal to three 24-line pages. The paging option is mutually exclusive 
with the tape cassette control option because the two logic boards are assigned the 
same physical location within the terminal. 

Control of the paging operation is accomplished online by the central computer system 
or locally by the operator at the terminal keyboard. 

The paging option is described in greater detail in section 2, Subsystem Communication. 
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SUBSYSTEM COMMUNICATION' 2 

Communication with the terminal subsystem or within the terminal subsystem is by 
ASCII code using EIA RS-232-C asynchronous transmission, either half or full duplex. 
Communication particulars are dependent on, or at least related to, the switches 
and options. Accordingly, this section covers the switches and indicators, the 
printer option, the tape cassette option, the paging option, the current loop option, 
the answerback option, and the mu Itidrop option. Also inc luded to provide a guide 
to the switches and options is the terminal configuration test oHest mode. To 
illustrate cabling, there is a table of modem connector pin assignments. 

SWITCHES AND INDICATORS 

I 

The basic terminal contains 11 external switches, 15 internal switches, and 12 externa I 
indicators. Additional internal switches are provided with and described under ter-
mi na I opti ons. 

EXTERNAL SWITCHES 

The following paragraphs explain the functions of the external switches on the terminal. 

POWER ON/OFF Switch 

The POWER ON/OFF switch controls the application of power to the terminal. It 
is essentially connected in series with the circuit breaker on the ac entry panel. 
The application of power to the terminal exercises a master clear function. 
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INPUT VOLTAGE RANGE Switch 

The INPUT VOLTAGE RANGE switch is used only on the 50-Hz models to allow for 
variations in line voltage. It has no other effect on the operation of the terminal. 

ON LINE/LOCAL Switch 

The ON LINE/LOCAL switch controls the relationship of the keyboard, memory, and 
display to the modem interface. In the LOCAL position, these three elements are not 
connected to the modem interface. Information typed into the keyboard is transmitted 
to memory and displayed. Operation of the terminal in local mode can allow for 
offline preparation of bulk data when the tape cassette and printer peripherals are 
associated with the terminal. Unless there are peripherals maintained in an online 
mode, placing the terminal into local mode causes the Data Terminal Ready signal 
to maintain an off condition when constant DTR is disabled. 

In the ON LINE position, the keyboard and memory are connected to the modem 
interfa~e In sere:h a way that information can be sent and/or received, and the Data 
Terminal Ready signal is maintained in an on condition. 

TEST/NORMAL Switch 

The TEST/NORMAL switch controls the entry of the terminal into test mode, a series 
of eight tests. Entry into test mode is accomplished by a master clear while the 
switch is in the TEST position. The normal mode of operation is entered when a 
master clear occurs at a time when the switch is in the NORMAL position. The 
test mode overrides the ON LINE/LOCAL switch so that its setting is inconsequentia I 
whi Ie the terminal is in test mode. 

MASTER CLEAR Switch 

c 

The MASTER CLEAR switch is a momentary switch that clears the display memory and (,of ''\. 

returns the cursor to its home position. " .... j 

In scroll mode, the home position of the cursor is the first character position of the 
bottom line. In nonscroll mode, the home position of the cursor is the first character 
position of the top line. 
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fULL DUPLEx/HALf DUPLEX Switch 

The FUll DUPLEX/HALF DUPLEX switch selects whether the terminal will transmit 
and receive in full or half duplex when the terminal is in character mode. When 
the terminal is in other than character mode, the setting of the switch is of no 
consequence, and it will receive and transmit in half duplex. 

CHARACTER/LINE/BLOCK Switch 

The setting of the CHARACTER/LINE/BLOCK switch determines whether the terminal 
will operate in character, line, or block mode as long as the FORMAT switch is not 
in the FORMAT position. If the t=ORMAT switch is in the FORMAT position, the 
terminal will be in haH-dupl~, !1ock mode with the format features enabled regard­
less of the setting of the FUL:L DUPLEX/HALF DUPLEX switch, or the CHARACTER/ 
LINE/BLOCK switch. 

FORMAT Switch 

The FORMAT switch, in the FORMAT position, makes the terminal operate in format 
mode. In the alternate position, the terminal can operate in character, line, or 
block mode, depending upon the setting of the CHARACTER/LINE/BLOCK switch. 

HIGH RATE/300/LOW RATE Switch 

The HIGH RATE/300/LOW RATE switch is a three-position switch that governs which 
of two internal baud rate selector switches will control the baud rate clock in the 
term inal, or if the baud rate shall be 300 regardless of the settings of the internal 
switches. There is no requirement that one rate be greater than another or that all 
three may not be equa I • 

64 CHAR/91 CHAR Switch 

The 64 CH 96 HAR switch is a two-position switch that permits either the ~
' 

64-charact or the 96-character set to be selected from the keyboard. When 
the switch is in the 64 CHAR position, selection of characters with octal equivalents 
of 140 through 176 cannot successfully be made. The SH 1FT key is essentially continu­
ously enabled for all alphabetic characters, so that bit 25 is forced to a zero whenever 
bit 26 is a 1. 
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ODD PAR/NO/EVEN PAR Switch 

The ODD PAR/NO/EVEN PAR switch is a three-position switch that selects even, 
odd, or no parity. In the EVEN PAR or ODD PAR position, the terminal wi" gen­
erate parity for transmitted data and check the parity of received data in conformity 
with the setting of the switch. In the NO position, the logic level corresponding 
to the setting of the internal Mark/Space Parity switch is supplied for bit 27 of all 
transmitted data, but no parity check is made on received data. 

INTERNAL SWITCHES 

The following paragraphs explain the functions of the internal switches of the terminal. 

Baud Rate Selector Switches 

The Baud Rate Selector switches are two sets of internal rocker switches, either one 
or both of which may be set to 110, 150, 200, 300, 600, 1200, 1800, 2400, 4800, 
or 9600 baud. 

Mark/Space Parity Switch ~' ,-_ 

The Mark/Space Parity switch is enabled only when the external ODD PA 0/ 
EVEN PAR switch is in the NO position. When enabled it selects a mark (b a,ry 1) 
or space (binary 0) signal level to be transmitted as bit 27 of each data word. Received 
data parify is not checked when the Mark/Space Parity switch is selected. 

Request to Send Switched/Constant Switch 

The Request to Send Switched/Constant switch, when in the Constant position, causes 
the Request to Send (RTS) signal to maintain an on condition whenever DSR and DTR 
are in an on condition. In the Switched position, Request to Send wi II be maintained 
in an on condition: 

2-4 

• In chara'cter mode, half duplex: 

- In normal operation, the RTS signa I is on with the first keystroke and is 
switched off 1 millisecond after the transmission of a CR (0158) code or 
the actuation of the BREAK key on the keyboard. 

- For special operation, the operator may specify as many as four specific 
delimiter codes to terminate the RTS signal. These delimiter codes may 
be any from columns 0 through 7 of ANSI X3.4-1973. When in character 
mode, four of these characters are entered into the keyboard after the 
SEND key has been pressed. If fewer than four characters are needed, 
some must be entered more than once; but, in any instance, four entries 
must be made after the SEND key has been pressed. After this operation 
has been performed, the RTS signal is initiated on the first keystroke 
and switched off 1 mi Ilisecond after the transmission of one of the special 
delimiter codes. The entry of these special delimiters has no effect on 
data received from the communication line. 

62962800 B 

-- -,~-----,- --------,-,-,-,-"---,------- ------ ----- --'-'-~'-'-'-------

"-- " 

Ci 



( 

{' 

(' 
(~ 

(--

(' 

(" 

( 

(. 

( 

[' 

(' 

(~'~ 

( ..... , 

-_/ 

C' 
(-

If the terminal is master cleared, either manually or by a removal of 
power, the special delimiter codes are voided and the CR delimiter 
alone remains. The preceding procedure must be repeated to restore 
special delimiters. 

• In character mode, full duplex, with the first keystroke. It is switched 
to an off condition when the term ina I is placed into Ii ne or block mode, 
or local mode, or when a master c lear condition occurs, or when the 
BREAK key is pressed. 

• In line mode, when the CR key is pressed, or, in block mode, when the 
SEND key is pressed. Request to Send remains in an on condition during 
the transmission of the message and for at least 1 mi Ilisecond after the 
transmission of the last bit in the message. It is then switched to an off 
condition. A line or block transmission may be terminated, and RTS 
consequently switched to an off condition, whenever power is turned off, 
whenever a master c lear condition occurs, whenever the ON LINE/ 
LOCAL switch is placed in the LOCAL position, or when the BREAK key 
is pressed. 

Constant Data Terminal Ready Switch 

The Constant Data Terminal Ready switch, when in the Enable position, maintains 
the Data Terminal Ready (DTR) circuit in an on condition whenever power is applied 
to the terminal except as modified by the EOT Disconnect feature. When the Con­
stant Data Terminal Ready switch is in the Disable position, the Data Terminal Ready 
circuit is switched to an off condition whenever the On Line/Local switches of the 
terminal and all peripherals are in the Local position. 

EOT Disconnect Enable/Disable Switch 

The EOT Disconnect Enable/Disable switch controls the operation of the terminal 
upon receipt of an EOT (0048) code. When in the Enable position, receipt of an 
EOT causes the Data Terminal Ready circuit to be switched to an off condition for 
at I east 50 mill i seconds but for no more than 100 mill i seconds after Data Set Ready 
has been switched to an off condition. If Data Set Ready is never switched to an 
off condition, Data Terminal Ready wi II not be switched to an on condition until 
a data transmission is initiated. If the EOT Disconnect Enable/Disable switch is in 
the Disable position, receipt of an EOT code has no effect on the DTR circuit. 

Enable ETX Termination Switch 

The Enable ETX Termination switch applies only to block mode transmission and con­
trols the operation of the terminal when an ETX (0038) code is encountered in the 
transmit data stream. When the switch is in the On position, transmission is ter­
minated when an ETX is encountered in the transmit data stream. In the Off position, 
an encountered ETX code has no effect on the transfer. 
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Enable EDT Termination Switch 

The Enable EOT Termination switch applies only to block mode transmission and 
controls th~ operation of the terminal when an EOT (0048) code is encountered in 
the transmit data stream. When the switch is in the On position, transmission is 
terminated when an EOT code is encountered in the transmit data stream. In the 
Off position, an encountered EOT code has no effect on the transfer. 

Enable Transfer Termination Code Switch I 

The Enable Transfer Termination Code switch applies only to block mode transmission 
and determines whether or not the code selected as a termination code (ETX or EOT) 
is transmitted as part of a transfer. If the switch is in the On position, the termina­
tion code is transmitted as the last character in the transmission. In the Off position, 
transmission ends with the character preceding the termination code. 

Enable Communications Circuit Anurance Feature Switch 

The Enable Communications Circuit Assurance Feature switch is a two-position switch 
that permits the use of the secondary channel carrier to interrupt data transmission 
either to or from the termina I. In the Enable position, the Secondary Received line 
Signal Detector is monitored during any transmit operation. If an off condition 
occurs on this circuit, the transmission is terminated, the Request to Send circuit is 
switched to an off condition, the Secondary Request to Send circuit is switched to 
an on condition, the keyboard is disabled, and the ALERT indicator lights. The 
keyboard may be enabled by pressi ng the BREAK key. The Break signa I is not trans­
mitted in this instance. 

Normally, the Secondary Request to Send circuit is maintained in the on condition 
duri ng periods of no transmission. It is switched to an off condition for a minimum of 
240 mi lIiseconds when the BREAK key is pressed. 

When the Enable Communications Circuit Assurance Feature switch is in the Disable 
position, the terminal does not respond to a loss of the carrier on the secondary channel. 

Select Background Character Switch 

The Select Background Character switch permits the selection of either an ASCII 
sfXlce (0408) or an ASCIInul1 (0008) as the background fill character to be inserted 
in memory during a clear operation. If the space code is selected, the terminal will 
transmit a II codes as stored, inc luding the space code, except as modified by 
protected fields and such delimiter codes as CR, STX, ETX, and EOT. 
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If the null code is selected, all codes except the null code are transmitted as stored, 
except as modified by protected fields and such delimiter codes as CR, STX, ETX, 
and EOT. If a reduced-intensity field is encountered during a format mode transmit 
operation, and if the Enable Transmit Protected Fields switch is in the Disable posi­
tion, an HT (0118) code is automatically inserted into the data stream at that char­
acter position. The entire reduced-intensity field is transmitted. In a block mode 
transmission, the X-V coordinates of each SO (0168) and ETB (0278) code are trans­
mitted if the X-V positioning feature is enabled. The transmission of the X-V 
coordinates is accomplished in the following manner - encountering an SO or an 
ETB initiates the transmission of an ESC (0338) code followed by an 0618 (numeric 1) 
and two data words that represent the X-V coordinates of the SO or ETB code, the 
SO or ETB code itself, and the data that follows the SO or ETB code. 

Scroll Enable/Disable Switch 

The Scroll Enable/Disable switch determines whether or not the terminal will operate 
in scroll mode when it is in block transmission mode. When the switch is in the 
Enable position, the cursor moves only in the bottom line, unless positioned elsewhere 
by a cursor moving key. Each line moves up on the display as it is completed, and 
the cursor returns to the left side of tke last line. 

When the switch is in the Disabl~sition, the home position of the cursor is the 
first position of the first line. 

In terminals using FORMAT mode, the switch should always be set to the Disable 
position. 

Enable X-V Positioning Switch (Edit Model, Block Mode Only) 

The Enable X-V Positioning switch permits the cursor to be positioned by an incoming 
message and perm its an incom ing message to in itiate a response that contains the 
current position of the cursor. 

When the switch is in th~ Enable position, the terminal considers the two 8-bit bytes 
following an ESC (0338), numeric 1 (0618) sequence to be X-V positioning coordinates. 
The first of the two bytes is the X-positioning value. It ranges from 040s representing 
position 1 through a maximum value of 1578 representing position 80. The second 
byte is the V-positioning value. It ranges from 0408 for the first line through a 
maximum value of 0678 representing line 24. Codes received outside these value 
ranges cause random positioning. 

In response to the sequence ESC (0338), numeric 2 (0628), the terminal transmits the 
current cursor position in precisely the same format as it is received if the multidrop 
option is not present. If the multidrop option is present X-V coordinates are not 
transm i tted . 

When the switch is in the Disable position, the X-V positioning feature is disabled. 
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Enable Transmit Protected Fields Switch 

The Enable Transmit Protected Fields switch permits protected fields to be transmitted 
along with unprotected fields. When this switch is in the Enable position, the ter­
minal transmits all data encountered including protected fields. Transmission delimiters 
contained within a protected field are acted on when encountered. If a message is 
terminated within a protected field, the cursor is repositioned to the next variable 
field following termination of the transmit function. 

If this switch is in the(Disable Position)transmitted data will include variable and 
blink fields, but no re'duced-intensit;;Jelds. All data is transmitted except an 
SO (0l68) code, the next succeeding SI (0178) code, and whatever lies between 
these two codes. Transmission delimiters contained within protected fields are acted 
on only if contained within a blink field. If a message is terminated within a blink 
field in this manner, the cursor is repositioned to the next variable field following 
termination of the transmit function. 

Batch Mode Switch 

When the Batch Mode switch is in the Enable position, the terminal is maintained in 
full-duplex character mode with scroll disabled regardless of the setting of the 
CHARACTER/LINE/BLOCK switch, the FULL DUPLEX/HALF DUPLEX switch, and 
the Scroll Enable/Disable switch. The keyboard remains enabled regardless of the 
position of the FORMAT switch, and the terminal remains online regardless of the 
setting of the ON LIN E/LOCAl switch. The Request to Send Switched/Constant switch 
must be set to Constant. Operation of the terminal is consistent with fu II duplex, 
character mode operation, with the following exceptions. 

2-8 

• Receipt of an STX (0028) code from an external device disables every­
thing on the keyboard except the BREAK key. Pressing the BREAK key 
causes the Transmitted Data signal to switch from a static mark condition 
to a space condition for a 240- to 300-millisecond period and enables the 
keyboard. The STX code is not stored. 

• Receipt of an EOT (0048) code enables the keyboard. If the keyboard is 
already enabled, the EOT code is disregarded. The EOT code is not stored. 

• The DEL (1778) code is stored and displayed when received. 

• Receipt of a DC2 (0228) code causes the data word stored in memory at 
the current cursor position to be transmitted. The cursor is not repositioned, 
nor is stored data affected. 

• Receipt of a CAN (0308) code causes the terminal to perform a clear 
operation. 

• Receipt of a NAK (0258) code causes the terminal to perform a skip 
operation. 
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• Receipt of a SYN (0268) code causes the terminal to perform a line clear 
operation. 

• Receipt of a SUB (0328) code causes the terminal to perform a cursor up 
operation. 

• Receipt of an EM (0318) code causes the terminal to perform a reset operation. 

• The ETX (0038) code is stored when received. 

• The LINE CLEAR key transmits a SYN (0268) code. 

• The SEND key transmits an ETX (0038) code. 

Wraparound Enable Switch 

The Wraparound Enable switch is located on the edit ROM board. When this switch 
is in the Enable position, the wraparound feature for character and line insertion 
and deletion is enabled. In the Disable position, these features are not operative. 
A discussion of the wraparound feature, appears in section 1 under the headings 
Character Insertion and Deletion and Line Insertion and Deletion. 

EXTERNAL INDICATORS 

The following paragraphs explain the functions of the external indicators. 

ALERT Indicator 

The ALERT indicator lights upon detection of a break condition at the modem inter­
face. Such a break condition may be caused by a space condition as the 10th bit 
of any received data, in which instance both the ALERT and the KEYBOARD LOCK 
indicators light, or a loss of the Secondary Received Line Signal Detector, if enabled. 
The BREAK key on the keyboard may be used to extinguish the indicators and unlock 
the keyboard. The break condition is not transmitted when the BREAK key is used 
in this manner. 

CO (Carrier On) Indicator 

The CO indicator lights when both the Received Line Signal Detector and the Data 
Set Ready signals are in an on condition. 

CTS (Clear to Send) Indicator 

The CTS indicator is lit by the modem when the Data Set Ready and Request to Send 
signals are both in the on cordition and the modem is prepared to transmit information. 
The terminal will not transmit data to the modem unless the CTS signal is in the on 
condition, but it transmits immediotely IJpon detection that CTS is in the on condition. 
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RTS (Request to Send) Indicator 

The RTS indicator is lit by the terminal when Data Set Ready and Data Terminal Ready 
are both in the on condition and the terminal attempts to initiate a transmission. The 
RTS signal remains in the on condition for at least 1 millisecond following the 
transmission of the last data bit. 

DTR (Data Terminal Rlldy) Indicator 

The DTR indicator is lit by the terminal to indicate that the terminal is conditioned 
to accept data from the modem. The DTR signal is in the on condition whenever 
power is applied to the terminal except: 

• When no equipment in the terminal configuration is online 

• Upon receipt of an EaT code when the EaT Disconnect feature is enabled 

REC DATA (Received Data) Indicator 

The REC DATA indicator lights to indicate the presence of data received from the modem. 

TRANS DATA (Transmitted Data) Indicator 

l) 
(: 
C 

The TRANS DATA indicator lights when the terminal is transmitting data to the modem. '"j 

I 

TRANSMISSION MODE Indicators 

There are three transmission mode indicators: the CHAR (character) mode indicator, 
the LINE mode indicator, and the BLOCK mode indicator. These indicators reflect 
the position of the CHARACTER/LINE/BLOCK switch with the exceptions listed below. 

2-10 

• If the Batch Mode switch is enabled, character mode is maintained and 
indicated. 

• If the FORMAT switch is in the FORMAT position, block mode will be 
maintained and indicated. 

• If the position of the CHARACTER/LINE/BLOCK switch is changed while 
a line or block transmission is in progress, the transmission mode selected 
when the transmission was initiated wi" be maintained and indicated until 
the transmission is terminated. 
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KEYBOARD LOCK Indicator 

The KEYBOARD LOCK indicator lights to indicate that all of the keyboard, except 
the peripheral control keys, is disabled. This condition arises: 

• In block or edit mode, between receipt of an STX (OO2S) code and receipt 
of an EaT (004s) code. . 

• During transfer of data from display memory to an external device. 

• Receipt of a break condition or framing error (lOth bit received as a 
space condition). 

FORMAT MODE Indicator 

The FORMAT MODE indicator operates lights to indicate that the terminal is in 
format mode~ The terminal, if in format mode, is out of format mode between 
receipt of an STX (002S) code and receipt of a termination code. During this 
period, the keyboard is disabled and the indicator is extinguished. 

PRINTER OPTION 

The printer option consists of a printer interface board, keyboard switches, peripheral 
cabling, and a receive-only printer with an RS-232-C interface. Printer interface 
signals conform to RS-232-C and CCITT Recommendation V.24 for interface between 
a modem and a device as applied to a receive-only device. Connection is made to 
the printer through the peripheral connector located, on the rear panel of the display 
terminal. If a tape cassette is associated with the terminal, connection is made 
through the tape cassette device. 

PRINTER INTERFACE BOARD 

The printer interface board is an addressable board that contains read-only memory 
for the printer firmware and a transmitter to send data or control information to the 
printer in an RS-232-C bit-serial manner. The printer interface board is mounted 
in the display logic module and contains the following internal switches. 

BiudRate Selector Switch 

The Baud Rate Selector switch consists of four rocker switches that permit the selection 
of 110, 150, 200, 300, 600, 1200, lS00, 2400, 4S00, or 9600 baud. 
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Parity Switches 

The two Parity switches permit the selection of even, odd, mark, or space parity. 
One switch is labeled Parity Enable/Disable, and the other switch is labeled Parity 
Even/Odd. When the Parity Enable/Disable switch is in the Enable position, parity 
is generated as determined by the setting of the Parity Even/Odd switch. When 
the Parity Enable/Disable switch is in the Disable position, mark parity is selected 
if the Parity Even/Odd switch is in the Even position, and space parity is selected 
if the Parity Even/Odd switch is in the Odd position. 

Auto Print Enable Switch 

If the Auto Print Enable switch is placed in the Enable position, receipt of an ETX 
(0038) code causes the entire displayed page to be transferred to the printer channel 
at the baud rate selected on the printer option card. The keyboard is disabled during 
this transfer. If the terminal is online and data is received during the transfer, the 
operation is aborted and received data is stored in the display memory beginning at 
the current cursor position. The cursor moves as the transfer to printer is accomplished. 

Whenever one of the following events or conditions occ~rs, the auto print enable 
feature is instantly disabled. 

• PRINT ON LINE key is pressed 

• PRINT LOCAL key is pressed 

• The printer channel Data Terminal Ready signal goes to an off condition 

When the Auto Print Enable switch is in the Disable position, receipt of an ETX 
code has no effect on printer operation. 

KEYBOARD SWITCHES 

The fol lowing paragraphs explain the functions of the keyboard switches. 

PRINT ON LINE Key 

The PR I NT 0 N LI N E key is a key on the keyboard that stays down when pressed and 
releases when pressed again. When the key is in the depressed position, all data 
routed to or from the modem interface is also routed to the printer if the terminal is 
operating in half duplex. If the terminal is operating in full duplex, locally originated 
data is not routed to the printer. If the terminal is in local mode, all data received 
will be routed to the printer and not to the display memory. The OQta Terminal Ready 
signal at the modem interface is maintained in the on condition. 
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If the terminal is receiving ata baud rate in excess of the printer speed, data char­
acters will be lost. All idle time required by the printer for paper or carriage 
motion functions must be accommodated in the received data stream. In a II cases, 
regardless of printer capability, 10 idle characters must be provided following each 
CR-LF operation. The nonimpact printer prints at a rate of 30 characters per second, 
and the matrix pri nter pri nts at the rate of 173 characters per second for the 60-Hz 
model and 180 characters per second for the 50-Hz model. 

Transmission rates from a local source to the modem interface are no greater than 
the character rate of the printer as long as the PRINT ON LINE key is pressed. If 
the terminal baud rate is set at a rate in excess of the printer speed, transmission 
wi II be at a character rate that the printer can handle, even though the baud rate 
is not affected. 

PRINT LOCAL Key 

The PRINT LOCAL key on the keyboard stays down when pressed and releases when 
pressed again. When this key is in the depressed position, data may be transferred 
from an offline tape cassette to the printer, or from the keyboard to the printer if the 
display is in local mode. 

The PRINT LOCAL key can be overridden by the PRINT ON LINE key. 

, PAGE PRINT Key 

" 
The PAGE PRINT key is a momentary contact key on the keyboard. When the PAGE 
PRINT key is pressed, the entire displayed page is transferred from the display memory 
to the printer channel at the rate selected on the printer option card whi Ie the cursor 
follows the read on the screen. The keyboard, inc luding the BREAK key and the 
peripheral control keys, is disabled during this transfer. A carriage return encountered 
in this transfer is changed to an LF-CR sequence to the pri nter, and the transfer con­
tinues at the first position of the next displayed line. All characters at the right of 
the CR are not transmitted. If the terminal is online and data is received during the 
transfer, the transfer is aborted and received data is processed and routed to the 
appropriate device. 

The page print function is disabled if the PRINT ON LINE key is pressed, the PRINT 
LOCAL key is pressed, or the printer Data Terminal Ready signal goes to an off 
condition. 

PERIPHERAL CABLING 

A cable from the peripheral connector on the back of the terminal connects to the 
printer. If there is a tape cassette associated with the terminal, the cassette is 
cabled to the terminal and the printer is cabled to the cassette. In either instance, 
the same cable is used to the printer. Peripheral cabling pin assignments for the 

I 

printer and cassette are shown in table 2-1. The characteristics of the Secondary I 
Request to Send and Data Terminal Ready circuits are explained in following paragraphs. 
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TABLE 2-1. PERIPHERAL CABLING PIN ASSIGNMENTS 

PERIPHERAL CClTT EIA CONNECTOR 
MODEM MODEM SIGNAL NAME ORIGIN 

PIN CIRCUIT CIRCUIT NUMBER 

1 101 AA Protective Ground Tape Cassette/ 
Printer/Terminal 

2 Play Tape Cassette 

3 104 BB Received Printer Data Terminal 

4 Reserved 

5 BOT/Eor Tape Cassette 

6 107 CC Printer Data Set Ready (DSR) Terminal 

7 102 AB Signal Ground Tape Cassette/ 
Pri nter/T ermi no I 

8 109 CF Printer Received Line Signal Detector (CO) Terminal 

9 Line/Local Tape Cassette 

10 Reserved 

11 Receive Clock Tape Cassette 

12 Ready Tape Cassette 

13 Record Gap Tape Cassette 

14 Write Terminal 

15 Write Data Terminal 

16 Go Terminal 

17 Forward Terminal 

18 Terminate Write Terminal 

19 120 SCA Secondary Request to Send (SRTS) Printer 

20 108 CD Printer Data Termi nal Ready (DTR) Printer 

21 Read Terminal 

22 Select Unit 2 Terminal 

23 Times 16 Clock Terminal 

24 Read Data Tape Cassette 

25 Record Tape Cassette 

Secondary Request to Send Circuit 

The Secondary Request to Send (SRTS) circuit is used to control the flow of locally 
originated bulk data from the display memory to the printer. If data to be printed 
originates at the keyboard or at the modem interface, the SRTS signal is disregarded. 
If the SRTS signal is determined to be in the off, or open, condition, the terminal 
interrupts the data stream for at least 250 milliseconds to accommodate the following 
paper or carriage motion control codes. 
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Name Mnemonic Code 

Carriage Return CR 0158 

Line Feed IF 0128 
Backspace BS 0108 

Form Feed FF 0148 
Horizontal Tabulation HT 0118 

Vertical Tabulation VT 0138 

As long as the SRTS signal is determined to be in the on condition, data is transferred 
to the printer without embedded delays. 

Dltl Terminll Reidy Circuit 

The terminal monitors the Data Terminal Ready (DTR) circuit before each character 
is presented to the printer. Data is transferred normally as long as the DTR signal 
is maintained in the on condition. If the DTR goes to an off or open condition, the 
terminal reacts differently depending upon the function in which it is engaged. 

• Display memory to printer transfer' (page print). Data transfer is aborted, 
the keyboard is unlocked, the alarm sounds for 200 milliseconds, and the 
message CHECK PRINTER is written in the last character positions of the 
bottom line of the display. 

• Cassette to printer transfer or cassette transfer to both modem interface 
and printer. Data transfer is halted, the alarm sounds, and the message 
CHECK PRINTER is written in the last character positions of the bottom 
line of the display. Actuation of the READ TAPE key reinitiates the 
transfer of data unti I a termination code is reached or the transfer is 
manually disabled. 

• Display memory transmit (local or online). Data transfer is aborted, the 
alarm sounds, and the message CHECK PRINTER is written in the last 
character posi tions of the bottom Ii ne of the display. 

• Modem interface to printer. Data transfer continues, the alarm sounds, 
and the message C HECK PRJ NTER is written in the last character positions 
of the bottom lines of the display. 
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PRINTER 

The terminal operates any RS-232-C compatible printer. The printer prints its 
standard ASCII repertoire with the following exceptions. 

• The display terminal automatically transfers an immediate carriage return 
(015a), I ine feed (012a) sequence to the printer whenever any of the 
fo lIowi ng conditi ons occur. 

PAGE PRINT key is pressed 

- Receipt of an auto print command if auto print is enabled 

- Receipt of an unconditiona I auto print command 

- Termination of a page print or an auto print 

- Upon transfer of the termination code during a block mode transmission 
with the PRINT ON LINE key pressed (the termination code is not 
transferred to the printer) 

- Following the termination of a list operation from the tape cassette 
device 

'- "/ 

_.,/ 

- Upon receipt of a CAN (03%) code from either the modem interface or " . 
the tape cassette station (the CAN code is not transferred to the printer) 

• The display terminal automatically substitutes space (040a) codes for the 
following codes when they are transferred from the modem interface, tape 
cassette station, or display memory. 

- STX (002a) 

- ETX (003a ) 

- SO (016a) with edit option 

- 51 (017a) with edit option 

- ETB (OO7a) with edit option 

• The NUL (Oooa) and DEL (177a) codes are not transferred to the printer 
and may be used as delay codes. 

In addition to the page print feature which prints the contents of the screen when 
the PAGE PRINT key is pressed and the ETX auto print feature which prints the 
contents of the screen when an ETX is received, the unconditional auto print feature 
prints the contents of the screen when an ESC (033a), numeric 3 (063a) sequence is 
received over the communication line, no matter what the setting of the ETX Auto­
pri nt switch happens to be. 
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TAPE CASSETTE OPTION 

The tape cassette option allows for storage and retrieval of bulk data at the terminal 
site. The device uses the Philips style cassette cartridge and is available as a single­
or dua l-d ri ve devi ce. 

Tape cassette operation a I lows for data transfers to and from the communications 
line (either operator or program controlled), data transfers to or from the display 
terminal (online or offline), and data transfer to the printer, if available. Data 
routing is determined by the setting of On Line/loca I switches associated with 
each device. 

When operating online, word structure, baud rate, and line control are determined 
by the display terminal. The tape cassette data transfer is buffered in tape cassette 
control memory located in the display terminal but separate from the displayed 
section of memory. Th is buffer memory a I lows for operation of the tape cassette 
at optimum speed regardless of the line speed or printer speed. 

Recording density, internal word structure, and record definition allow for a 
maximum of approximately 144,000 data words to be recorded on each side of a 
91.44-meter (300-foot) cassette. Total capacity of the cassette is 288,000 data 
words. 

A standard feature of the tape cassette option is the search capabi lity. This feature 
is not dependent upon specific coding entered by the operator or received from a 
remote source. The search operation is bidirectional and is controlled by keyboard 
entries. The search feature may not be implemented by a remote device. 

The tape cassette option consists of a tape cassette interface board located in the 
display terminal, a single- or dual-drive cassette unit, and a 3.2-meter (lO.5-foot) 
interconnecting cable. Operator controls are found on both the display terminal 
keyboard and the tape cassette unit. 

TAPE CASSETTE INTERFACE BOARD 

The tape cassette interface board is an addressable board that contains read-only 
memory for the tape cassette firmware, and logic for sending data and control 
information to and receiving data and status information from the tape cassette unit. 
The interface board is mounted in the display logic module. It contains one internal 
switch, the Device Control Codes switch. 

The following paragraphs describe features of the tape cassette firmware and use 
of the Device Control Codes switch. 
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The tape cassette firmware formats and records tape cassette data, reads and strips 
the essential data from the formatted information, writes tape gaps, performs tape 
search operations, and detects tape errors and fau Its. 

Tape cassette data storage is serial with a maximum recording density of 780 bits 
per inch (bpi). All data received is recorded, including idle codes. The firmware 
formats the data to be recorded into 8-bit words, which it assembles into blocks 
or physical records of 128 characters each. Each side of a tape cassette contains 
1200 (48016) physical records. Eight of the 128 characters are format control char­
acters that are internally generated by the firmware. These control characters 
inc lude the hexadecimal record number assigned to that record by the firmware for 
tape search operations. Control characters are stripped off during read operations. 

The physical record size of 128 characters is the minimum number of characters 
recorded. If fewer than 128 characters are transferred to the cassette, the remainder 
of the physical record will contain fill characters. Fill characters are stripped off 
duri ng read operations. 

The firmware assembles each physical record in a block of tape cassette control 
memory and transfers it to the tape cassette in block form. While one record is 
bei ng wri tten from cassette contro I memory, a second physi ca I record may be 
assembled in a second block of memory. While the second physical record is being 
written, the first block of memory is avai lable for assembly of another record. Thus, 
the terminal is able to accommodate a continuous stream at 1200 baud by alternating 
blocks of tape cassette memory in this manner. 

Each tape drive has two blocks of memory organized in this way, allowing one tape 
drive to copy transmissions originating from the other tape drive. However, if 
copies are made in this manner, transmission speeds are reduced by 50 percent. 

Record Operations 

The manner of initiating a record operation depends upon whether the tape drive is 
operating in local mode or online mode. Once a record operation is initiated, all 
data received by the tape cassette interface board is recorded unti I a termination 
code is detected. 

A record operation in local mode is initiated by the operator at the terminal key­
board. The manner in which a local record operation is initiated is determined by 
whether the terminal is operating in block, line, or character mode. 
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In block mode, actuation of the SEND key causes display data to be transferred to 
the tape cassette unit in the some format as it is transferred to the communication 
line. In line mode, actuation of the CARRIAGE RETURN key causes all display 
data on the line up to and including the carriage return code to be recorded. In 
character mode, as each alphanumeric or control key is pressed, the character is 
transferred to the tape cassette control memory and recorded when a termination 
code or 120 characters have been entered. 

Initiation of a record operation in online mode depends upon whether the device 
control codes are enabled. If the Device Control Codes switch is set to the Enable 
-position, the record operation is initiated upon receipt of a DC2 code on the com­
munications interface from an external source. The DC2 code is not recorded. All 
data following the DC2 code, either sent or received by the terminal, is recorded 
unti I a termination code is received. 

If the Device Control Codes switch is set to the Disable position, all data received 
or sent from the terminal is recorded until a termination code is detected. 

The termination code used may be anyone or all of the following: 

• ETX - The Enable ETX Termination switch in the terminal must be in 
the Enable position. The ETX code is recorded unless data is 
originating from the display terminal and the Termination Codes 
Transmission switch is in the Disable position. 

• EOT - The Enable EOT Termination switch in the terminal must be in 
the Enable position. The EOT code is recorded unless data is 
originating from the display terminal and the Termination Codes 
Transmission switch is in the Disable position. 

• DC4 - The Device Control Codes switch on the tape cassette interface 
board must be in the Enable position. The DC4 code is recorded. 

• CR - The carriage retu rn code (CR) is recognized as a termi nator if 
the terminal is operating in line mode and data is originating 
from the display terminal. The carriage return code is recorded 
and a line feed code (LF) is provided automatica IIy following 
the carriage return code. 

Each recorded message must be terminated to ensure the stored data is transferred to 
the tape drive. Also, without a recorded termination code, subsequent read opera­
tions will be improperly terminated. If operating in line mode, and a line of data 
contains more than one termination code other than the carriage return code, data 
wi II be lost. The carriage return code is recognized as a termi nation code during 
read operations in line mode only. 
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Following transfer of the selected termination code, any further data directed to the 
tape cassette must be delayed by a minimum of 430 milliseconds. Failing to incor­
porate this delay will result in lost data. Data rates exceeding 1200 baud may be 
accommodated by delaying the transfer of data following each 120 characters for 
the period of time necessary to bring the total transmission time of that physical 
record to 430 milliseconds. Fai lure to incorporate this delay will result in lost data. 

The following conditions cause a record operation to be aborted: 

• Master clear 

• Opening the tape cassette drive cover 

• Actuation of the UNLOAD switch 

• Changing posi tion of the RECORD/STBY /PLA Y switch 

• Changing position of the ON LINE/LOCAL switch 

If the interruption occurred when a number of characters were stored in the tape 
cassette control memory and were not recorded, data wi II be lost. 

Read Operations 

The manner of initiating a read operation depends upon whether the tape drive is 
operating in local mode or online mode. A read operation in local mode is always 
initiated by the operator at the terminal keyboard by pressing t~e READ TAPE key. 
Initiation of a record operation in online mode depends upon whether the device 
control codes are enabled. If the Device Control Codes switch is set to the Enable 
position, the read operation is initiated upon receipt of a DC 1 code on the com­
munications interface from an externa I source. 

/r". 
'-.j 

~' " 
If the Device Control Codes switch is set to the Disable position, the read operation \...j 
is initiated by the operator at the terminal keyboard by pressing the READ TAPE key. 

A tape is read unti lone of the following termi nation codes or tape gap is detected: 

• 2-20 

• ETX - The Enable ETX Termination switch in the terminal must be in 
the Enable position to halt the read operation when this code 
appears in the data stream from the tape cassette unit. 

• EOT - The Enable EOT Termination switch in the terminal must be in 
the Ena.ble position for this code to halt the read operation when 
it appears in the data stream from the tape cassette unit. 
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• DC3 - The Device Control Codes switch on the tape cassette interface 
board must be in the Enable posi tion for th is code to ha It the 
read operation when it appears on the communications line. 

• DC4 - The Device Control Codes switch on the tape cassette interface 
board must be in the Enable posi tion for this code to ha It the 
read operation when it appears in the data stream from the tape 
cassette unit. 

• Tape Gap - When operating the tape cassette drive in local mode with 
the display in local and line mode, encountering a tape gap 
wi II ha It the read operation. 

The following conditions cause a read operation to be aborted: 

• Master clear 

• Opening the tape cassette drive cover 

• Actuation of the BREAK key 

• Actuation of the UNLOAD switch 

• Changing position of the RECORD/STBY /PLA Y switch 

• Changing position of the ON LIN E/LOCAL switch 

• When online, receipt of a Break signal 

A read operation may be interrupted with data remai ning in the tape cassette contro I 
memory. The data remaining in the memory wi II be the first characters read follow­
ing a restart command, unless power to the display is removed or a master clear is 
performed. 

Tape Gaps 

The mechanics of starting and stopping tape motion during write operations result in 
an unrecorded section of tape, called a record gap, between each physical record. 
The time required to record a single record, including record gap time, is 430 mi 1-
liseconds. 

When writing at the beginning of tape, an erase of 15.24 cm (6 inches) of the first 
part of the tape will take place. This erase takes approximately 800 milliseconds. 
To avoid the possibility of losing data, a write should not start at the beginning of 
tape if both tape drives are active. 
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The firmware incorporates an erase function, which writes an extended record gap 
of approximately 15.24 cm (6 inches). The erase function is performed by placing 
the display terminal and tape cassette in local mode, locating the position on the 
tape just prior to the area to be erased, conditioning the cassette to write, and 
actuating the BREAK key. Each actuation of the ~REAK key wi II cause the erase 
function to be initiated. 

Tape Search Operations 

Actuation of the TAPE SEARCH key while the display terminal and tape cassette are 
in local mode places the terminal in tape search mode. 

Entry into tape search mode causes the terminal to display a 3-digit hexadecimal 
number in the last three character positions of the display. These characters represent 
the address of the current record. Exit from tape search mode causes the three char­
acters that were overwritten on the display screen to be replaced. 

Whi Ie in tape search mode, numeric entry from the keyboard will be interpreted as 
a search address. The terminal will accept three hexadecimal characters representing 
the address of the record desired by the operator. Upon entry of the third character, 
the keyboard is disabled and a search operation is initiated. The three characters 
representing the desired address are not displayed when entered. Completion of the 
search operation is indicated by replacement of the previous address with the new 
address. 

The search operation is bidirectional and is accomplished at a rate of approximately 
400 milliseconds for each record position moved in either direction. 

If the search address is nonexistent, one of three things will happen depending on 
the addresses of the records on tape. If the tape has no records less than the search 
address, the tape wi II advance to the beginning of the tape. If the tape has no 
records greater than the search address, the tape wi II advance to the end of tape. 
If there are both records less than and greater than the searched record, the tape 
wi II advance to the first record greater than the search address and display that 
record IS address. To abort the search operation, the operator may actuate the 
REWIND or UNLOAD switch. 

Error Detection and Recovery 

The tape cassette control performs word parity checks on each word recorded through 
a read-after-write operation and on each word read from tape. If an error is detected, 
the display alarm sounds and the words TAPE ERROR appear in the last character posi­
tions of the last line of the display. The operation in progress continues and the word 
in error is not modified. If it is found impossible to write on a certain area of tape, 
the erase function must be used. 
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Fault Detection 

The firmware continuously monitors the various operating conditions involved in a 
read or write operation. The alarm sounds and the words CHECK TAPE will appear 
in the last character positions of the last line of the display under the following 
condi ti ons: 

• A write operation is initiated or in progress and the end of tape is detected 

• A read operation is initiated following detection of the end of tape 

• A read or write operation is initiated and no cassette is in a tape drive 

• A write operation is initiated and the selected cassette has the write tabs 
removed or disabled 

• Power to the tape cassette unit is turned off 

Device Control Codes Switch 

The Device Control Codes switch is a two-position switch located on the tape cassette 
interface board. When the switch is in the Enable position, the tape cassette will 
be responsive to device control codes DCl through DC4 originating at the terminal 
communications interface, as well as the DC4 code originating at the tape cassette 
or display terminal. The codes and their associated actions are as follows: 

• DCl 

• DC2 

• DC3 

• DC4 

Start read if tape cassette is online and iri read mode. 

Start record if tape cassette is online and in record mode. 

Stop read operation if tape cassette is online and reading. 

Stop record operation if tape cassette is recording online or 
offline. The DC4 is recorded. If encountered in the data stream 
of a read operation, the DC4 code wi II stop the read operation. 

If the switch is placed in the Disable position, the device control codes do not affect 
operation of the tape cassette. 

KEYBOARD SWITCHES 

The following paragraphs explain the function of keyboard switches used to control 
tape cassette operations. 

READ TAPE Key 

The READ TAPE key is located on the termi nal keyboard. When this key is actuated, 
the termi nal begins reading the tape cassette of the tape drive that is in read mode 
and is ready. If both tape drives are in read mode and ready, tape 1 is read. 
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TAPE BACK SKIP KIY 

The TAPE BACK SKIP key on the keyboard is active only when the display terminal 
is in local mode. Pressing this key causes the tape cassette drive that is also in 
local mode to reposition the tape cassette to the beginning of the previous record. 
If both tape cassette drives are in loca I mode and ready, tape 1 is repositioned. If 
tape 1 is not ready, tape 2 is repositioned. 

TAPE SRCH Key 

The TAPE SRCH key is located on the display termina I keyboard. Actuation of this 
key when the display terminal is in local mode causes the terminal to enter a tape 
search mode of operation. Pressing the key a second time causes the terminal to 
exit tape search mode. Tape search mode assists the operator by identifying the 
current tape position by record number, and if requested to, positions the tape to 
a specified record anywhere on the tape. Search mode operations are performed on 
a tape cassette in a tape drive that is in local mode and ready. If both tape drives 
are in local mode and ready, tape 1 is searched. 

BREAK Key 

The BREAK key is located on the display terminal keyboard. When the display ter­
minal is in local mode, this key may be used to write an extended record gap of 
15.2 cm (6 inches) on a tape cassette that is in local mode and ready to record. 
Each time the BREAK key is pressed, an erase function is performed. 

PERIPHERAL CABLING 

Since the tape cassette unit and printer often share peripheral cabli ng to the display 
terminal, tape cassette cabling is described with the printer cabling earlier in this 
section. 

TAPE CASSETTE UNIT 

The following paragraphs describe the functions of switches and indicators located 
on the tape cassette unit. 

ON LINE/LOCAL SwitchlS 

There is an ON LINE/LOCAL switch located on the front panel of the tape cassette 
unit for each tape drive. The switch located on the left is associated with the tape 
cassette drive on the left. The switch located on the right is associated with the tape 
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cassette drive on the right. If both cassette drives in a dual-clrive unit are ready and 
are both switched to LOCAL or to ON LINE, the drive on the left (drive 1) has 

,·.priority. If the unit is a single-drive unit, the tape drive and its associated switches 
and indicators are on the left side of the cassette unit. 

Placing the ON LINE/LOCAL switch in the LOCAL position causes the drive associated 
wi th that swi tch to transfer data to or to recei ve data from devi ces that are a Iso in. 
local mode. That is, if the tape cassette drive is conditioned to a read operation, 
prerecorded data is routed to only those devices that are also in local mode. Similarly, 
if the tape cassette drive is conditioned to a record operation, it wi II be sensitive only 
tO,data originating from a device that is also in local mode. 

If no device other than the cassette drive in use is in local mode, the read or write 
operation is inhibited. Note that each drive in a dual-drive tape cassette unit is 
considered as a separate device. 

Placing the ON LINE/LOCAL switch in the ON LINE position causes the associated 
tape cassette drive to transfer data to or receive data from the communications inter­
face and from devices that are also in online mode. That is, if the tape cassette 
drive is conditioned for a read operation, prerecorded data is routed to the communi­
cations interface and to any terminal device that is also online. Similarly, if the 
tape cassette drive is conditioned for a record operation, it wi II be sensitive to data 
received or transmitted on the communications interface. 

NOTE 

If the display, printer, or other cassette drive is 
online and data transfers take place on the com­
munications line, term ina I operations wi II be 
delayed. The total delay time depends upon the 
terminal baud rate, number of devicesonline, and 
the operation being performed. 

All transfers of data are limited in character rate to the slowest device active during 
the transfer. If the terminal baud rate is selected to be 110 baud (approximately 
10 characters per second), the transfer of data from the tape cassette wi II, when 
online, be limited to that rate. If the cassette is offline, the transfer of data is not 
limited to the terminal baud rate. 

RECORD/STBY /PLAY Switches 

There is a three-position RECORD/STBY/PLAY switch associated with each tape 
cassette drive unit. If both cassette drives in a dual-drive unit are switched to 
RECORD or to PLAY, the cassette drive on the left (drive 1) is checked first, and 
if ready, is used. Drive 2 is then ignored. 
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Placing the switch in the RECORD position when the associated drive is ready enables 
data to be recorded from sources determined by the position of the ON LINE/LOCAL 
switch at the tape drive. 

Placing the switch in the PLAY position when the associated drive is ready enables 
data to be read from the tape cassette and transferred to desti nations determined by 
the position of the ON LINE/LOCAL switch at the tape drive. 

Placing the switch in the STBY position removes the associated tape cassette drive 
from an active state. 

UNLOAD Switches 

There is an UNLOAD switch located on the front panel of the tape cassette unit for 
each tape drive. Actuation of this switch causes the tape cassette to abort all current 
activity and rewind to clear leader. Rewind speed is approximately 1.22 meters 
(48 inches) per second. 

Rewind Switch 

The Rewi nd switch is located under the tape drive cover. Inserti ng a tape cassette 

~ 
{ -' , ' 

,'j 

. "---

and closing the cover or momentarily opening and closing the cover actuates the /-
switch and causes the tape to rewind to clear leader and then advance to the begin-
ning of tape. 

READ Indicator 

The READ indicator, located on the front panel of the cassette unit, lights during 
tape motion of a read operation on either tape drive. 

WRITE Indicator 

The WRITE indicator, located on the front panel of the cassette unit, lights during 
tape motion of a record on either tape drive. 

TAPE OUT Indicators 

A TAPE OUT indicator is provided for each tape cassette drive. A lighted indicator 
indicates that the beginning or end of tape for the associated tape cassette has been 
reached. 
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READY Indicators 

A READY indicator is provided for each tape cassette drive. When lighted, an 
indicator signals that the associated tape drive is ready for a read or write operation. 
The READY indicator is extinguished if: 

• The tape is on clear leader 

• A write operation is initiated for a tape cassette that has write tabs removed 
or disabled 

• A tape cassette is not present 

• The end of tape is sensed 

• The tape drive is actively reading or writing 

POWER Indicators 

The paging option provides additional storage and control of three 24-line c:!isplay 
pages. 

PAGING OPTION 

The paging option with the extended memory option provides storage and control of 
three 24-line display pages. 

The paging module is a single plug-in printed-circuit board that contains 4096 8-bit 
words of random-access memory for holdi ng two display pages and up to 2048 8-bit 
words of read-only memory for use by the display terminal processor board. When 
installed, the pagi ng module prohibits insta lIation of the tape cassette option because 
the two options share the same physical location in the display terminal logic rack. 

Paging can be initiated online by the centra I processor system or locally by the oper­
ator. Paging operations can be performed in character, line, block, batch, or format 
modes. 

ONLINE PAGING OPERATIONS 

The centra I computer system obtains access to the three display pages by embedding 
device contro I codes (DC 1 and DC3) in the data stream to the display termi no I. A 
delay of 400 mi Iliseconds must follow either code before more data is transmitted to 
a Ilow time for a new page to be displayed. ~ 
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Upon recognizing a DC 1 code in the data stream from the central computer system or 
upon application of power to the display terminal, the paging option wi" bring up 
page 1. If the terminal is already displaying page 1, the DCl code will be tgnored. 

Upon recognizing a DC3 code in the data stream from the central computer system, 
the paging option will advance the display to the next page (page 1 to page 2, page 2 
to page 3). However, once page 3 is displayed, receipt of a DC3 code is ignored 
and the display remains at page 3. 

LOCAL PAGING OPERATIONS 

The display terminal operator obtains access to the three display pages by using the 
TAPE SRCH and TAPE BACK SKIP keys on the terminal keyboard while the display 
terminal is in local mode. 

Pressing the TAPE BACK SKIP key brings up page 1. If the terminal is already 
displaying page 1, pressing the TAPE BACK SKIP key causes no action. 

Pressing the TAPE SRCH key causes the display to advance to the next page (page 1 
to page 2, page 2 to page 3). If the terminal is displaying page 3, pressing the 
TAPE SRCH key causes no action. 

Paging operations by the operator are inhibited if the terminal subsystem is busy 
with another local operation. However, paging is allowed if the terminal subsystem 
is busy with an online operation as long as the display terminal is in local mode. 
If the operator is performing paging operations in format mode whi Ie an online print 
is in progress, some delay wi 1/ occur in bringing up the next display. 
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CURRENT LOOP OPTION 

The current loop option is a method by which terminals can communicate with others 
in a local communications facility. The option, which requires that no terminal be 
connected to a modem, is totally electronic and provides for electrical isolation 
and proper signal level conversion between low-voltage (R5-232-C/CCITT V.24) 
signal levels and high-voltage dc unipolar and bipolar levels. Modes of operation 
are unipolar half duplex, unipolar full duplex, and bipolar full duplex. 

No current (unipolar) or reverse current (bipolar) is interpreted to be a spacing 
condition. Current flow (unipolar) or forward current flow (bipolar) is interpreted 
as a marking condition. 

Functional programming does not apply to this option. It merely operates as a current 
loop I/O channel according to the various switch settings available. Word size, word 
format, parity, and baud rate of current loop communications are all under the control 
of the display terminal that uses the current loop option for I/O communications. 

Request to Send is internally connected to Clear to Send, and Data Terminal Ready 
is internally connected to Data Set Ready and Received Line Signal Detector. 

The current loop option is typically used in a local communications facil ity where 
the carrier I ines are furn ished by a communications carrier company or by the pur­
chaser of the terminal equipment. As a practical matter, the baud rate that can 
be employed for this type of communication relates to the quality of the line and the 
distance over which the signals are expected to travel. 

Establishing a current loop option depends on basic terminal switch settings, current 
loop circuit card switch settings, and system line arrangements. 

BASIC TERMINAL SWITCH SETTINGS 

Table 2-2 shows the settings of the internal switches that must be employed if the 
current loop option is to operate properly. 

TABLE 2-2. CURRENT LOOP INTERNAL SWITCH SETTINGS 

SWITCH SETTING 

Request to Send Switched/Constant Constant 

EOT Disconnect Enable/Disable Disable 

Enable Communications Circuit Assurance Feature Disable 

Parity Switches, Enable ETX Termination Switch, Enable EOT Termination As requ ired by system 
Switch, Enable Transfer Terminati,on Code Switch, Enable x-v Positioning 
Switch, Select Background Character Switch, Scroll Enable/Disable Switch, 
and Enable Transmit Protected Fields Switch. 
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CURRENT lOOP CIRCUIT CARD SWITCH SETTINGS 

Figure 2-1 shows the location of the switches on the current loop circvit card, and 
table 2-3 shows the function of each switch. In the switch settings shown in fig­
ures 2-2, 2-3, and 2-4, S8 is the first binary digit. 

I I 

I I 

01497-1 

2-30 

COMPONENT SIDE f OF MODULAR CARD A ROCKER SWITCH PRESSED 
FULLY DOWN ON THIS SIDE II IS AN OPEN SWITCH (LDGIC:L 0) l 

5WITCH 

51 

52 

53 

54 

55 

56 

57 

58 

ma~~~~uDL_~1 jl -A Rt.t~~~;~-~;ssJ 
FULLY DOWN ON THIS SIDE IS 
A CLOSED SWITCH (LOGICAL I) 

II 
I I CAUTION 

II 
I I 

IF A CURRENT LOOP SYSTEM IS CONNECTED, 
DO NOT CHANGE SWITCH SETTINGS WHEN 
MODULE IS IN A HOST CARD RACK. SYSTEM 
BATTERY HIGH VOLTAGES MAY BURN OUT 
HOST CARD RACK CIRCUITS. 

Figure 2-1. Module Control Switches 

TABLE 2-3. MODULE CONTROL SWITCHES 

FUNCTION 

Open/close the transmit (-) output line which is normally open. 

Open/close the transmit (+) output line which is normally closed. 

Open/ close the transmitter common output line. 

Open/close the transmitter common output to the receiver (-) input. 

Open/close the transmit (+) output to the receiver (-) input. 

Open/close the receiver H input line. 

Open/close the transmitter common output to the receiver (+) input. 

Open/close the receiver (+) input line. 
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SYSTEM LINE ARRANGEMENTS 

Figures 2-2, 2-3, and 2-4 show the 8-bit binary code representing the required 
rocker switch settings for each current loop operating mode illustrated in these 
figures. The leftmost digit of each group corresponds to rocker switch 8. An open 
switch represents a logical 0 and a closed switch represents a logical 1. Each cir­
cuit is shown in the marking condition of serial bit communication across current 
loop lines. 

Actual communication over the current loop lines requires a system power source 
(battery). Such external power must conform to the following. 

SEND 
CONTACTS 

RECEIVE 
COIL 

Open Circuit System Voltage: 120 vdc maximum 
10 vclc min imum 

System Current (for marking condition): 60 milliamps maximum 
20 milliamps minimum 

Voltage Drop Across Transmitter: 2 vdc maximum 

Vo Itage Drop Across Rece iver: 2 vdc maximum 

-- A DISTANT STATION I I LOCAL DISPLAY TERMINAL--

NC 

NC 

TERMINAL I/O CONNECTOR --, rMODULE SWITCHES 
(TYPICAL) , 

I .---------11 PIN II) H 
I 

PIN IS Hf-O 
I 

PINIO h 
I 

PIN9 ~~ 

PIN 25 :r--<f--o 
2-20_ SWITCHES SET TO 10010100 

+ RECEIVER 
CIRCUIT 

COMMON 

NC TRANSMIT 
(+) CIRCUIT 
NO 
(-) 

+ 
SEND 
CONTACTS NO 

RECEIVER 
CIRCUIT 

RECEIVE 
COIL 
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2-2b_ SWITCHES SET TO 01100010 

COMMON 

NC TRANSMIT 
(+) CIRCUIT 
NO 
(-) 

02171 

Figure 2-2. Unipolar Half Duplex Typical System Diagrams 
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SEND 
CONTACTS 

RECEIVE 
COIL 

NC 

NC 
SEND 
CONTACTS NO 

RECEIVE 
COIL 

NC 
SEND 
CONTACTS NO 

RECEIVE 
COIL 

2-32 

- A DISTANT STATION I I LOCAL DISPLAY TERMINAL--

TERMINAL I/O CONNECTOR -, r MODULE SWITCHES 
(TYPICAL) t 

I ...---------IJ PI Nil) I>--< 

C...---'+=-il SYSTEM 1-_ BATTERY 1-_ -----i 

I 1-- PIN 18~ ~L--1V'O 
I 

PINIO h 
I 

PIN9-)~ 

PIN25H~ 

2-30. SWITCHES SET TO 10100110 

...---------i"f-- PIN I/~!>-< 
PINI8 ~~ 

I 
I 

J-PINIO~~ 
, PIN 9 ),~ 

r-~~~------~~~J 7r--' 
PIN 25 :>---<~ 

I 
I 

2-3b. SWITCHES SET TO 10001110 

+ RECEIVER 
CIRCUIT 

COMMON 

NC TRANSMIT 
1+) CIRCUIT 
NO 
(-) 

+ 
RECEIVER 
CIRCUIT 

COMMON 

NC TRANSMIT 
(+) CIRCUIT 
NO 
(-) 

02171 

Figure 2-3. Unipolar Full Duplex Typical System Diagrams 

--. A DISTANT STATION I I LOCAL DISPLAY TERMINAL--

TERMINAL I/O CONNECTOR -, rMODULE SWITCHES 
(TYPICAL) , . 

.---------1.1' PIN II) G r'+------, 
r ), RECEIVER 

J PIN 18>H CIRCUIT 

NOTE: SWITCHES SET TO 10100111 

I 
I 

COMMON 

NC TRANSMIT 
1+) CIRCUIT 

____ '-----'NO 

(-) 

02171 

Figure 2-4. Bipolar Full Duplex Typical System Diagrams 
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ANSWERBACK OPTION 

The answerback option provides automatic identification of the terminal upon receipt 
of an ENQ (0058) code from the modem interface or pressing of the HERE IS key. 
When either of these conditions occurs, the terminal transmits a series of as many 
as 21 characters to the modem interface. A Mode switch is provided on the option 
card. When the Mode switch is in the Maint position, data from the answerback 
option is entered into the display memory. When the Mode switch is not in the 
Maint position, data from the option is sent directly to the modem interface without 
local copy. Except for the break condition, which aborts the sequence, data received 
during the answerback sequence is ignored. The keyboard is locked during the 
answerback sequence. 

Encoding of the 21 or fewer characters is accomplished at installation through the 
insertion of diodes. The delivered option is configured to transfer the following 
code sequence. 

Code Mnemonic Code Mnemonic -- --
0158 CR 1038 C 

0128 LF 1138 K 

1778 DEL 0408 Space 

101 8 A 124a T 

1168 N 1058 E 

1238 S 1238 S 

1278 W 1248 T 

1058 E 0158 CR 

1228 R 0128 LF 

1028 B 1778 DEL 

101 8 A 

An 8th-bit location is present in each word of the diode matrix to allow for trans­
mission for fewer than 21 characters. The 8th bit is used in the last character to 
be transmitted. 

Parity, baud rate, and I ine control are determined by the basic terminal. 

The answerback option may not be used in conjunction with the multidrop option. 
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MULTIDROP OPTION 

The 68564-1 Multidrop Option is a single, plug-in, printed-circuit board that con­
tains a fixed memory and switches. The fixed memory contains a program that provides 
for the addition of a fixed message envelope and automatic responses to specific 
inquiries concerning the status of the terminal. This option permits the terminal to be 
operated in conjunction with systems configured to support 85A 1 Selective Calling 
Service Stations*. This protocol is intended for multidrop data systems using half­
duplex communication facilities at data rates as fast as 9600 baud. 

The discussion of the multidrop option requires an explanation of the operation of 
the 85A 1 protocol and an explanation of the switches. 

OPERATION OF THE 85A1 PROTOCOL 

A discussion of the operation of the 85A 1 protocol involves a discussion of the 
equipment, general system operation, operating modes and conditions, operating 
and maintenance techniques, and alarms and error messages. 

Equipment 

The two types of equipment necessary for an 85A 1 protocol system are a line control 
unit and one or more terminals. 

Line Control Unit 

The line control unit is a computer switcher that controls all traffic on the lines. 
It administers the system and governs the selection of terminals to send or to receive. 
The line control unit provides the store-and-forward capability required to deal with 
traffic that originates on one line for delivery to a terminal on another line. Such 
traffic is called interline. The line control unit also provides the controls required 
to transfer traffic with the originating terminal and destination terminal or terminals 
on the same line. Such traffic is called intraline traffic. 

(j 
* The source and ultimate authority for the design and operation of the 85A 1 protocol " 

is contained in 85A 1 and 85A2 Data Selective Calling Service Stations. See~j 
foreword for further information on this manual. 
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Normal terminal operation allows the line control unit to perform the following 
functions. 

• Pick up one or more messages from a selected sending terminal. 

• Deliver a message to a selected receiving terminal. 

• Del iver a message simultaneously to two or more selected receiving 
terminals that are on a common line. 

• Cause the text of a message that is being transmitted from a selected 
sending terminal to be received directly by one or more selected receiving 
terminals on the same line as the originating terminal, concurrent with its 
transmission by the originating terminal. 

Terminals 

The terminal is a display that may include either a printer or a tape cassette, or 
both. The printer may be the low-speed non impact printer, the medium-speed 
matrix printer, or another printer that meets the requirements of this system. Sim­
ilarly, the tape cassette may be a single- or dual-drive meeting the requirements of 
this system. Normal operation of the terminal allows the operator to perform the 
following functions. 

• Transmit messages from the display memory while simultaneously copying 
those messages on an associated tape cassette and/or printer. 

• Compose messages in the display memory for later transmission while 
incoming messages are recorded on the tape cassette and/or printed. 

• Compose messages on the tape cassette through the display memory while 
incoming messages are recorded on the other drive of a dual-drive 
cassette and/or printed. 

• Transfer messages from the tape cassette to the printer wh ile storing 
incoming data on the other drive of a dual-drive cassette and/or display 
memory. 

• Cause all incoming messages to be rejected and the line control unit to 
be notified of the message rejection if peripherals are unavailable and 
the display memory is in use for message preparation. 

General System Operation 

Generally speaking, the entire system operates on the basis of the I ine control unit 
successively poll ing each terminal until it finds one that has traffic to send. Each 
terminal that is queried is in poll mode for as long as the query and/or transmission 
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lasts. The terminal that has traffic to send is then the selected sending terminal. 
Upon command, it sends the line control unit the addresses of the intended receiving 
terminals. 

The line control unit "calls in" each intended receiving terminal, and each one 
selected is in call-in mode. As each terminal is addressed, it becomes receptive 
to information following the address {station code character} code, a condition 
called "unblinded." Before addressing (and unblinding) the next receiving terminal, 
the I ine control unit "bl inds" the first one so that it is responsive only to I ine control 
codes. When all the intended receiving terminals have been called in, the line 
control unit issues a universal unbl ind code, and then all the selected terminals 
respond to all codes that are sent, copying text and reacting to all control coding. 

Before sending an EOT to disconnect the terminals, or even between individual parts 
of one transmission, the line control unit can "roll call" each of the receiving ter­
minals in turn. Each of the terminals responds to the roll call in a manner that indi­
cates whether or not the previous transmission was properly received. 

Some differences in operation may arise between interl ine and intral ine transmission. 
Interl ine transmission is likely to be on a store-and-forward basis, but it need not 
necessarily be so. However, on a store-and-forward basis, the transmission need 
not occur to receiving stations coincident with its reception by the line control unit. 
Neither must the transmission speed to receiving stations be at the same baud rate as 
it was transmitted to the line control unit. It is the line control unit's task to deter­
mine an appropriate transmission rate. 

In intraline communication, at least one receiving terminal is on the same line as 
the transmitting terminal. Instead of receiving the transmission from the I ine control 
unit, such a receiving terminal is coincidentally receiving the same transmission as 
the line control unit. In this case, the transmitting terminal is required to transmit 
at a speed that the receiving terminal can tolerate. Inasmuch as transmission speed 
is regulated by online peripheral devices, if the receiving station and the transmitting 
station have the same peripheral devices onl ine, the transmission speed should be 
tolerable for reception. 

I t should be remembered that intral ine communication is used to save time on connects. 
In a system capable of store-and-forward transmission, all communication could be 
interl ine. 

In the 85A 1 system, there are special operating characteristics associated with onl ine 
terminal operation, and there are required message formats. 
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Terminal Operation 

The operation of the terminal with the multidrop option installed differs in some 
respects from the operation of the terminal without the option. These differences 
are generally in the area of online operation and in the permissible functions of 
the BREAK key. 

When the ON LINE/LOCAL ·switch is in the ON LINE position, the following 
operating characteristics are imposed. 

• The keyboard is disabled except for the BREAK key, the READ TAPE 
key, and the printer mode controls. 

• The terminal can receive in any mode, but can transmit only in block 
mode. 

• Message transmission begins in the upper-left position of the screen. 
Reset to an STX character is disabled. 

• The NAK (0258), ACK (0068), DLE (0208), and ENQ (0058) codes 
cannot be transmitted. Any message containing one of these codes 
terminates in an alert. 

• If the CHAR, LINE, and BLOCK indicators are all lit, the terminal is 
in call-in mode. 

• All online activity is administered by the line control unit. 

• Line control characters are automatically transmitted to satisfy line 
control disciplines. 

The Break signal is not transmitted, and the use of the BREAK key is limited to 
the following functions: 

• Aborting transmission from the terminal and returning the terminal to an 
idle condition. 

• Aborting any connected condition and returning the terminal to an idle 
condition. 

• Extinguishing the ALERT indicator and stopping the alarm. 

The edit option operates as specified with the following exceptions: 

• An STX will switch the receiving terminal out of format mode so that 
protected fields can be altered only if the receiving terminal is called 
in and unblinded. 

• Although the ESC (0338) and numeric 2 (0628) codes are routed to all 
selected unblinded devices, X-V positioning is not returned in response 
to this sequence. 
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Message Format 

The format of a complete message requires the following six elements: SOH, 
addresses, STX*, message text, ETX, and EOT. 

Start of Header (SOH) - The Start of Header (SOH) is the first character of any 
message. The presence of an SOH (0018) code alerts the line control unit that 
destination addresses of a message follow and that buffer space should be allocated 
for whatever might have to be stored. In the 85A 1 system, single and multiple 
messages are prepared offline and switched online to send. The terminal sends one 
SOH at the beginning of the transmission regardless of whether or not an SOH was 
entered by the operator. At the end of the message, an SOH immediately following 
the ETX, with or without intervening DEL codes, alerts the line control unit that the 
transmission contains a multiple message and that preparation should be made for 
another set of message addresses. Multiple messages reduce po" and connect time. 

Addresses - There must be a separate address for each destination terminal. The 
exact form of the address and the amount of information that can accompany it is a 
characteristic of the system and a function of the capacity of the line control unit. 
Whatever characteristics are appl ied to the address as it is sent, it must be in the 
form of a 7-bit station code character in order to select a destination terminal. 
Each terminal is addressed on the basis of the 7-bit station code character that is 
determined by a switch setting in the terminal. Each terminal on a common line 
must have a unique station code character switch setting. 

Start of Text (STX) - The Start of Text (STX) code (0028) separates the heading 
from the text. It signals the end of the heading and the beginning of the text. It 
is an optional code that is functional only if the STOP on STX Enable/Disable switch 
option is employed. 

Message Text - The message is anyth ing the sender wants it to be. There are no 
restrictions on its length other than the physical capacity of the device that is 
supposed to contain it as it is prepared. 

* An STX code is not an unconditional requirement. See following Start of Text 
(STX) paragraph for conditions. 
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End of Text (ETX) - The End of Text (ETX) code (0038) signifies the end of the 
text of a single message. Ordinarily the sender of the message appends the ETX 
to the message text proper, but if no further data exists in display memory or on the 
tape cassette, an ETX will automatically be transmitted upon encountering the end 
of page or the end of tape. When a message is term inated in th is manner, an EOT 
is also automatically appended. 

To send multiple messages in the same poll, an SOH code is placed immediately 
a~ter the ETX. This alerts the line control unit to prepare for another set of addresses 
for another message text. 

End of Transmission (EOT) - An End of Transmission (EOT) code (0048) signals the 
line control unit to disconnect and resume polling. The EOT code is automatically 
sent following an ETX code if neither an SOH code nor a DEL (rub out) code follows 
the ETX. If the sender enters an EOT code without an ETX code preceding it, the 
terminal automatically transmits an ETX-EOT sequence, but it causes an alarm 
condition at the sending terminal. The ALERT indicator is lit and the message 
TRANSMISSION ERROR is displayed. 

Operating Modes and Conditions 

In operation, the terminal with the multidrop option installed can be in anyone of 
four conditions or modes at any time. These are: the idle condition, poll mode, 
test poll mode, and call-in mode. 

Id Ie Condition 

A terminal is considered to be in the idle condition if it is not selected to either 
send or rece ive, it is not in either loca I test mode or loopba ck test mode, and no 
test poll is in progress. A terminal enters idle mode upon the application of primary 
power and upon actuation of the MASTER CLEAR switch. Because an operating 
terminal may not exit the idle condition except to enter poll, test poll, or call-in 
mode, it is not responsive to any line data except that which will place it in one of 
these other operating modes. 

Poll Mode 

The task of the line control unit is to poll terminals in search of traffic to send and, 
when such traffic is found, to route it to the appropriate receivers that it calls in. 
Poll mode is the condition of those terminals that are being questioned concerning 
the presence of traffic to send or are in the process of transmitting traffic subsequent 
to such a query. 
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The line control unit does the polling one line at a time. When it issues a OLE 
to a line, each terminal on that I ine is placed into poll mode. As the station code 
character for each terminal is sent out on the line, the corresponding terminal issues 
a reply based on the presence or absence of traffic to send or on the condition in 
which the previous message was received. 

I 

Traffic-to-Send Response - Transmission by the polled terminal of anyone of the 
three switch-selectable traffic-to-send responses indicates that the terminal has 
assumed the selected-to-send state. 

The first response is automatic starting of message transmission beginning with the 
SOH character. As soon as the SOH is sent out on the line, a" the other terminals 
on the I ine exit poll mode and enter the idle condition. 

The second response is an ACK (0068) code, and the third is the station identity code 
of that terminal. When these responses are made, the terminal stops transmission after 
the response and does not resume transmission until the line control unit issues an STX 
(0028) code to it. The terminal then resumes transmission, beginning with its SOH 
which takes a" the other terminals on the line out of poll mode. 

No-Traffic-to-Send Response - A response from a polled terminal of a single NAK 
(0258) code indicates that the terminal has no traffic to send. 

Message-Improperly-Received Response - A polled terminal responds with a single 
CAN (0308) code to indicate that the immediately preceding transmission was 
incorrectly received. The CAN response is given only once in response to a poll, 
call in, test poll, or roll call following an error. A second po" of the terminal is 
required to ascertain the readiness of the terminal to transmit. The possible reasons 
for a CAN response are: 

2-40 

• A parity error was detected while the terminal was selected. 

• The terminal detected an EOT or DlE before detecting an ETX when the 
terminal was in call-in mode. 

• The terminal detected the universal alarm sequence ENQ-EOT when the 
terminal was in call-in mode. 

• The terminal detected an ETX while in call-in mode and blinded. 

• The tape cassette or printer went not ready wh ile the terminal was in 
call-in mode and unblinded. 

• A" devices initially onl ine were switched to offline (local) when the 
terminal was in call-in mode and unblinded. 
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Termination of Poll Mode - An entire line is placed into poll mode with the 
sending of a OLE. When the OLE is sent, all the terminals on that line are in poll 
mode. Termination of poll mode may be made on the basis of the entire line, or on 
the basis of all but the selected sending terminal, depending on the method used. 
Poll mode is terminated by the following conditions: 

• An EOT sent over the line. This method places all terminals on the 
line into the idle condition. 

• An ENQ sent over the line. The ENQ blinds every terminal on the line 
and takes all but the selected sending terminal out of poll mode and 
alerts them to watch for the station code character that will call them 
in. After all the selected receiving terminals have been called in, a 
universal unblind sequence unbl inds all the selected receiving terminals 
to copy the text of the message. The universal unblind sequence also 
unblinds the selected sending terminal so that it can copy the text it 
sends. 

• An SOH sent out by the selected sending station. Either as a response 
to the poll or as the next character, the selected sending station must 
send an SOH. Sending this SOH takes every other terminal on the line 
out of poll mode and into idle condition. 

Test Poll Mode 

Test poll mode is a condition to which the terminals on a line can be brought by 
the line control unit issuing an ENQ-EOT-DLE sequence to an idle line. The test 
poll can determine whether a terminal is ready to send or ready to receive, but not 
both, and it can determine if the last transmission was properly received. A switch 
determines whether the inquiry shall send or receive status. The test poll initiates 
neither transmission nor reception of a message; it merely surveys. The test poll 
routine can be terminated with either an EOT or a DLE. The EOT returns the line 
to an idle condition, and the OLE initiates poll mode. 

The responses that each terminal can make after being addressed with its station 
code character are ready to receive, ready to transmit, not ready to receive, 
not ready to transmit, and message improperly received. 

Ready-to-Receive Response - The ready-to-receive response to a test poll is the 
ACK or station identity code, depending on the setting of a switch. This response 
indicates that the display is online and that the SEND key has not been pressed; or 
that the printer is online and ready; or that the tape cassette is onl ine, set to write, 
and ready; or a comb ination of these cond itions. 
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Ready-to-Transmit Response - If the switch is set to select the transmit status, the 
ready-to-transmit response is the ACK or station identity code, the same as the 
previous response. In this instance, the response indicates that the display is online 
and that the SEND key has been pressed; or that the tape cassette is online and set 
to read and that the READ TA PE key has been pressed. 

Not-Ready-to-Receive Response - If the switch is set to select receive status, a 
NAK response indicates that the display and any peripherals are offline; that the 
display is onl ine, but the SEND key has been pressed; that the peripherals are not 
ready; or that the tape cassette, if ready, is not set to write. 

Not-Ready-to-Transmit Response - I f the switch is set to select transmit status, a 
NAK response indicates that neither the SEND key nor the READ TAPE key has been 
pressed. 

Message-Improperly-Received Response - Just as in the poll mode response, 'a CAN 
. '''--

response indicates that the previous transm iss ion was incorrectly received. The reasons ~-, 
are exactly the same as those in the Poll Mode paragraph. 

Call-In Mode 

Call-in mode is the mode that results from calling in intended receivers of a message. 
When the line control unit has received the addresses of the intended receivers from 
the selected sending terminal, it issues the sequence ENQ-station code character on 
the line. This sequence selects and unblinds the terminal that has the address given 
by the station code character. It blinds every other terminal on the line, including 
the selected sending term ina I, if it is on that line. The terminal selected is expected 
to give a response that wi II indicate that it is ready to receive, not ready to receive, 
or previous message incorrectly received. 

When the line control unit is satisfied with the response from the selected receiving 
terminal, it proceeds to select another, if it must, by issuing another ENQ-station 
code character sequence. By unblinding the one it selects, it blinds the one it 
previously selected. This procedure continues until all of the intended receivers 
are in call-in mode. The line control unit then issues a universal unblind sequence, 
ENQ-DC2, that unblinds all the selected receivers as well as the selected sending 
terminal. The line control unit can then issue an STX on the line that will cause 
the selected sending terminal to begin transmission o(the message text. 
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Ready-to-Receive Response - An ACK or the station identity code, depending 
upon the setting of an internal switch, is the ready-to-receive response. It indicates 
that the display, the printer, either tape cassette, or any combination thereof are 
online and that, if only a peripheral is online, it is ready. With the sending of the 
ACK or station identity code response, the terminal becomes a selected receiving 
terminal, and it is actually at this time that it becomes unblinded. As a selected 
receiving terminal, the CHAR, LINE, and BLOCK indicators are all lit to evidence 
the call-in mode. A condition causing either the active tape cassette or the printer 
to become not ready while the terminal is unblinded will cause the alarm to sound, 
the ALERT indicator to light, and the next status response to the line control unit to 
be the error response (message-incorrectly-received response). The ALERT indicator 
may be extinguished by pressing the BREAK key and either clearing the fault on the 
affected peripheral or placing that peripheral offline. 

Not-Ready-to-Receive Response - A NAK is the not-ready-to-receive response. 
This response is given if neither the display nor any of the other terminal devices is 
online, or if both any printer or cassette are online but not ready. Upon transmission 
of the NAK, the terminal reverts to the idle condition, the ALERT indicator lights, 
and the alarm sounds for 200 milliseconds. The ALERT indicator may be extinguished 
by pressing the BREAK key. It is automatically extinguished upon receipt of a sub­
sequent call to which the terminal responds in a positive manner. 

If the NAK response arose because the printer was online but not ready, the message 
CHECK PRINTER appears in the lower-right corner of the display. If the NAK 
response arose because either tape cassette was online but not ready, the message 
CHECK TAPE appears in the lower-right corner of the display. If both devices were 
online but not ready, only the printer message appears. Either of these messages is 
in addition to the previous indications that accompany a NAK response. 

Message-Incorrectly-Received Response - A CAN code is the response to indicate 
that the previous message was incorrectly received. Reasons are the same as those 
in the Poll Mode paragraph. 

Roll Call - Roll call is a procedure used by the line control unit to determine if 
messages were properly received. It can be used only on those terminals that are 
in call-in mode, and only after the ETX from a message has been sent out over the 
line. At that time, the line control unit can issue an ENQ-station code character 
sequence as an inquiry to determine whether or not the message text was properly 
received, questioning each receiving terminal in turn. 

A CAN response is made if an error was detected in the received message. Following 
the transmission of this code, the terminal is returned to an idle condition. 
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A NAK response is made if the device or devices selected to copy were placed 
offline while blinded following message termination. The terminal is returned to 
an idle condition following transmission of this code. 

An ACK or the station identity code response is made if the message was properly 
received. The terminal is in call-in mode, unblinded, following the transmission 
of this response. All other called-in terminals are blinded by the roll call. 

Termination of Call-In Mode - Call-in mode is terminated by the following 
message sequences. 

• A CAN or NAK response to an ENQ-station code character sequence, 
whether call-in or roll call. The terminal is returned to an idle condi­
tion. 

• An ETX-EOT sequence. The terminal is returned to an idle condition. 

• An ETX-OLE sequence. The terminal is placed into poll mode. 

Operating and Maintenance Techniques 

There are several operating and maintenance techniques that are a part of the 
protocol. These are the universal unblind sequence, the alarm sequence, the 
emergency stop technique, the turnaround technique, and loop back mode. 

Universal Unblind Sequence 

The universal unblind sequence is ENQ-OC2. This sequence, when received by a 
terminal that is selected to receive or send, causes the terminal to unblind. Any 
terminal that is selected to receive copies all data received and performs control 
functions as issued. The terminal that is selected to send copies all data received 
or transmitted if a device not selected to transmit is available to copy the data; 
the device that is the data source does not copy received or transmitted data. 

Alarm Sequence 

The alarm sequence is ENQ-EOT. This sequence, when received by a terminal 
that is selected to receive, lights the ALERT indicator, momentarily sounds the 
alarm, and causes a CAN response to the next message. 
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Emergency Stop Technique 

Emergency stop is a technique that permits the line control unit to stop the trans­
mission in progress in the event that message heading errors or other irregularities 
are encountered during system operation. The format of the emergency stop sequence 
is as shown in figure 2-5. 

Break-Pause- ENQ - DC2-Service Message-ENQ-EOT - EOT 

Figure 2-5. Emergency Stop Sequence 

The Break signal may be a spacing signal on the primary data line for a period greater 
than one character time or, as determined by an internal switch, may be a loss of 
carrier on the secondary channel for the sending station only, or it may be a combin­
ation of both conditions. The Break signal will halt the transmitter and blind both 
the sending and receiving terminals. 

Following the Break signal, a one-character-time pause of steady marking is required 
to allow the terminals to resynchronize internal timing. 

The ENQ-OC2 universal unblind code sequence causes all selected terminals to copy 
received data on any device that is onl ine and ready and not selected to transmit. 

Following the unblind sequence, a service message may be sent. 

The ENQ-EOT alarm sequence lights the ALERT indicator and sounds the alarm. 
The alarm sequence is treated as an ETX when received, so a subsequent EOT does 
not produce an error condition for lack of an ETX. 

The final EOT code is the command to assume the idle condition. A OLE code may 
be transmitted to the terminals in place of the EOT to put a.11 the selected stations 
in test poll mode. 

In the event that the service message is not used, the unblind sequence ENQ-OC2 
is unnecessary. The format of the emergency stop then is as shown in figure 2-6. 

I Break-Pause-ENQ-EOT-EOT I 
Figure 2-6. Shortened Emergency Stop Sequence 

Turnaround T echn ique 

The turnaround technique is identical to the emergency stop technique except that 
an alarm sequence is not employed. The format of turnaround is as shown in figure 2-7. 
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Break - Pause - ENQ - DC2 - Service Message - EOT 

Figure 2-7. Turnaround Sequence 

Because there is no alarm sequence, a part of the service message must be a final 
ETX. If it Is not present, the transmission will be considered to be improperly received. 

Again, the unblind sequence ENQ-DC2 is not necessary if there is no service message. 
In this case, the proper format is as shown in figure 2-8. 

I Break-Pause-ETX-EOT I 
Figure 2-8. Shortened Turnaround Sequence 

The turnaround technique is useful to make sure that a line is inactive when there 
is no particular reason to presume that it is not. In such an instance, there is no 
need to alert the terminals on the J ine that there is anyth ing wrong or that there is 
any action that should be taken. It merely provides a line that is truly idle. 

Loop Bacl< Mode 

Loop back is an operating mode in which the terminal responds to control sequences 
(polling, call-in, etc.) in the normal manner, but echoes back to the line all data 
received when selected to receive and unblinded. This mode is intended for test 
purposes on Iy. 

The terminal enters loop back mode and call-in mode simultaneously upon receipt of 
the ENQ-station code character sequence anytime after receiving an ENQ-EOT 
sequence, but before receiving an EOT or a DLE. 

The terminal exits loop back mode upon receipt of an emergency stop or turnaround 
sequence, or upon receipt of one of the following: 

• Break-Pause-EOT: Returns the terminal to an idle condition • 

• Break-Pause-ENQ-EOT-DLE: Causes terminal to assume test poll mode. 

Alarms and Error Mllla.ls 

Alarms and error messages are used to notify the operator of a terminal that things 
are not quite right or that an operator action is required. These fall into the cate­
gories of operator alert conditions, alarm conditions, and local error messages. 
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Operator Alert Conditions 

The ALERT indicator lights under any of the following conditions. 

• Receipt of an emergency stop sequence. 

• A NAK response to a call-in sequence. 

• The selected sending device (display or tape cassette) is placed in local 
mode prior to completing a transmission. 

• A tape error, parity error, or unrecognized character is detected. 

• The tape cassette goes not ready while online and actively writing data. 

• An ACK, NAK, ENQ, or DLE code is detected in the data stream. 

• Receipt of an alarm sequence from the line control unit. 

• The BREAK key is pressed while a message is being transmitted. 

• The printer goes not ready while actively printing data onl ine. 

In all cases, the indicator can be extinguished by pressing the BREAK key. Alter­
natively, the indicator is always extinguished upon entry into call-in mode. 

Alarm Conditions 

The display terminal's audible alarm is sounded for approximately 250 milliseconds 
for each of the conditions I isted in the Operator Alert Conditions paragraph. 

Local Error Messages 

In addition to the ALERT indicator lighting and the alarm sounding, the terminal 
displays messages on the screen to indicate error or malfunction. These messages 
are written in the extreme lower-right corner of the screen and replace any data 
that might be stored in these locations. The last character of each message is 
written in the last character position of the display. These messages are the tape 
error message, the check tape message, the check printer message, and the transmit 
error message. 

Tape Error Message - The message TAPE ERROR appears in the lower-right corner 
of the screen to indicate that the terminal has detected an error in the data currently 
being transferred from the active tape cassettEl. The possible errors that would cause 
th is message to appear are: 
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• Word parity error 

• Internal control character not valid or detected out of sequence 

• Physical record length error 

None of these errors causes the term i na I to stop the data transfer. 

Check Tape Message - The message CHECK TAPE appears in the lower-right 
corner of the screen to indicate that the tape cassette selected to record data is not 
ready. The message appears if either cassette is online, set to record, and any status 
request is made by the I ine cOntrol unit. The conditions that would cause th is message 
to appear are: 

• End of tape has been detected 

• No cassette is in the drive 

• The cassette has the write tabs removed 

• Power is off on the cassette drive 

The terminal does not attempt to record data if a tape not ready condition exists. 
If the tape was recording data originating at the display, the data transfer is halted. 
If online, the message is terminated. 

Check Printer Message - The message CHECK PRINTER appears in the lower-right 
corner of the screen to indicate that the data terminal ready circuit from the active 
printer to the display has gone to an off condition. Loss of the data terminal ready 
on the active printer will cause the terminal to halt the data transfer and, if online, 
to terminate the message. 

Transmit Error Message - The message TRANSMIT ERROR appears in the lower-right 
. corner of the screen to indicate one of the following: 

• The device selected to transmit has been switched to local mode 

• The BREAK key has been pressed during the transmission 

• An ACK, NAK, ENQ, or DLE was detected in the transmitted data 
stream 

Any of these conditions will terminate transmission. 

2-48 62962800 B 

/ 
~. 

(''''\ 
'~.~,/ 

() 

C 
C) 



(. 

C 
(~:I 

( 

( 

(-

('--

('"9' 

( 

C 

f 
COr' 

J" .\ 

( 

( 
-(' 

(' 

( 

(/ 

(: 

C' 
(: 

SWITCHES 

There are switches on the multidrop board that are set for each installation. There 
are also switch settings on the terminal that must be made in order for the option to 
operate. 

Multidrop Board Switches 

There are 16 switches (two banks of eight switches each) on the multidrop board. 
These switches are described in the following paragraphs. 

Station Code Character-Station Identity Code Selector Switch 

In this application, the station code character and the station identity code are 
identical. They are set by seven of the rocker switches on one 8-bit bank. The 
switch corresponding to bit 27 is not used. Any printable ASCII code is appropriate, 
and there may be as many as 128 separate address codes on one line. 

Unblind On SOH Enable/Disable Switch 

If the Unblind On SOH Enable/Disable switch is in the Enable position the sending 
terminal, upon having been polled and transmitting an SOH code, becomes auto­
matically unblinded. It then copies all data transmitted following the SOH code, 
provided that a device other than the device actively transmitting is online and 

, ready. If no copying device is online and ready a NAK response is made to the 
poll, and the ALERT indicator lights. If the Unblind On SOH Enable/Disable switch 
is in the Disable position, the terminal continues to transmit data after transmitting 
an SOH code and does not copy the data as transmitted. 

Stop On SOH Enable/Disable Switch 

If the Stop On SOH Enable/Disable switch is in the Enable position, the sending 
terminal will stop transmission immediately following the SOH code. The transmission 
will continue upon receipt of an STX code from the line control unit. In the Disable 
position, transmission of the SOH code will not cause the transmission to halt. 

Stop On STX Enable/Disable Switch 

If the Stop On STX Enable/Disable switch is in the Enable position, the sending 
terminal will stop transmission immediately following transmission of an STX code. 
The terminal will resume transmission upon receipt of an STX code. In the Disable 
position, the STX code has no effect on the transmitted message. 

62962800 B 2-49 I 



~-----.-- ...... _-- ----~.--~--------- ---

I 

Stop On ETX Enable/Disable Switch 

If the Stop On ETX Enable/Disable switch is in the Enable position, the sending 
terminal will stop transmission immediately following transmission of an ETX code. 
Transmission will be resumed upon receipt of an STX code. In the Disable position, 
transmission of the message will not be interrupted upon encountering an ETX code. 

Station Identity Code Response Enable/Disable Switch 

If the Station Identity Code Response Enable/Disable switch is placed in th~ Enable 
position, the positive response given by the terminal is the selected station identity 
code as opposed to an ACK code. In the Disable position, the ACK code is used as 
a positive response. . 

T est Po II Response, Ready to Send/Ready to Rece ive Sw itch 

If the Test Poll Response selection switch is set to Ready to Send, the terminal will 
return a positive response to a test poll if a message has been prepared by the oper­
ator, the SEND or READ TAPE key has been actuated, and the sending device is 
online and ready. 

If the Test Poll Response switch is set to Ready to Receive, the terminal will respond 
in a positive manner if a device in the terminal subsystem is prepared to receive data. 

Switched Carrier Enable/Disable Switch 

If the Switched Carrier Enable/Disable switch is in the Enable position, the terminal 
will check the carrier received signal prior to activating Request to Send. If the 
received carrier is present, the terminal will not activate Request to Send until the 
received carrier is off. In the Disable position, the received carrier is not tested 
prior to activating Request to Send. 

Poll Acknowledge Enable/Disable Switch 

If the Poll Acknowledge Enable/Disable switch is placed in the Enable position, 
the terminal will respond to a poll message with either an ACK or station identity 
code (determined by Station Identity Code Response Enable/Disable switch when in 
the Enable position) prior to transmitting a message if the SEND or READ TAPE key 
has been actuated. Following transmission of the ACK or station identity code, the 
terminal will stop transmission until an STX code is received from the I ine control 
unit. Following receipt of the STX, the terminal will transmit the SOH code followed 
by the message text. If the Poll Acknowledge Enable/Disable switch is in the Disable 
position, the terminal will respond to a poll message with the SOH code followed by 
the message text. 

2-50 62962800 B 

~ 

u 
{(: 

(~ 
,c-, 

( -

',,-, / 

r-- -", 

\o...J 

;r-, 
I 

I,"I.~../ 

'''lj 

. ...-'-.... 

/ 

'''-----. 

/---" 

(~ 

( " 
~/ 

C 
(C. 



(, 

(" 

(, 

( 

( 

(' 

(, 

( 

( 

(' 

f 
(" 

(' 

(-

(' 

f" 
( 

(' 

(~~ 

C 
(~' 

Terminal Switch Settings 

The basic terminal switch configuration must be as follows for proper operation of 
the multidrop option: 

Switch 

Parity 
64 CHAR/96 CHAR 
EaT Disconnect Enable/Disable 
Baud Rate Selection 
Enable ETX T erminatron 
Enable EaT Termination 
Enable Transfer Termination Code 
Batch Mode 
Enable Communications Circuit 

Assurance Feature 
Constant Data Terminal Ready 
Select Background Character 
Scroll Enable/Disable 
Auto Print (Printer Option) 

Setting 

As system requ ires 
As system requ ires 
Disable 
As system requ ires 
Disable ' 
Enable 
Enable 
Disable 

As system requ ires 
Enable 
As system requ ires 
Disable 
Disable 

TERMINAL CONFIGURATION TEST OF TEST MODE 

The last test in test mode is a display of eight hexadecimal digits (four groups of two) 
that reflect the states of the internal and external switches and the presence or 
absence of options. These digits appear in the upper-left part of the screen and are 
arranged logically as follows: aa bb cc dd. 

Each group of two represents eight status bits as follows: 

Group Bit Status 

2° Character Mode * 
21 Block Mode * 

22 Full Duplex 

23 Printer Option Present 
aa 

24 Edit Feature Present 

25 Not Used 

26 FORMAT Switch Set to FORMAT 

27 On Line 

* line mode is represented by both 2° and 21 at a 1 value. 
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Group Bit Status Active Level (-, 
" 

J 

20 Constant Request to Send Enabled 1 
,4" 

21 
! 

Scroll Mode Enabled 1 r,_/ 

22 Batch Mode Selected 1 " 
23 Multidrop Option Present 0 ''''"-,,/ 

bb 
24 Answerback Option Present 0 If"" 

( 
"L'/ 

I 25 1920-Character Memory Present 0 

26 Enable Communication Circuit Assurance Feature 
/~ 

I" j' 

Switch Enabled 1 
27 Null Background Character Enabled /' " 

c j ", 

20 Enable ETX Termination 1 

21 
' ............ / 

Enable EOT Termination 1 

22 
/~ 

Enable EOT Disconnect 1 r 

"'---

23 Maintenance Mode (Answerback Option) 0 
cc /" 

I 24 Enable Constant DTR 0 

25 
, 

Enable X-V Positioning 1 

26 Enable Transmit Protected Fields 1 
\",-

27 Enable Transmit Termination Code 1 
"'---/; 

20 Print On Line 1 ;" 

21 Print Local 1 
~,) " 

22 Test Mode 1 I' '\ 
\ 

23 
""-.-/ 

dd 
Not Used 0 

24 
/- " r \ 

Not Used 0 \ 
~, /' 

25 Not Used 0 ('" 
26 

I 
' Cassette or Paging Option Present 0 ,/ 

27 Auto Print 0 ;( '\ 

~j 

-1\ 
~ , _/ 

() 
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MODEM CONNECTOR PIN ASSIGNMENTS 

Table 2-4 lists modem connector pin assignments. 

TABLE 2-4. MODEM CONNECTOR PIN ASSIGNMENTS 

DATA SET 
CCITT EIA 

CONNECrOR 
MODEM MODEM 

PIN ·CIRCUIT CIRCUIT 
NUMBER 

1 101 AA 

2 103 BA 

3 104 BB 

4 105 CA 

5 106 CB 

6 107 CC 

7 102 AB 

8 109 CF 

9 

10 

11 

12 122 SCF 

13 121 SCB 

14 118 SBA 

15 114 DB 

16 119 SBB 

17 115 DD 

18 

19 120 SCA 

20 108 CD 

21 110 CG 

22 135 CE 

23 111/112 CHic I 
24 113 DA 

25 

62962800 B 

SIGNAL NAME 

Protective Ground 

Transmitted Data 

Receiv.ed Data 

Request to Send (RTS) 

Clear to Send (CTS) 

Data Set Ready (DSR) 

Signal Ground 

Received Line Signal Detector (CO) 

Unused 

Unused 

Unused 

Secondary Received Line Signal Detector (SCO) 

Secondary Clear to Send (SCTS) 

Secondary Transmitted Data 

Transmis~ion Signal Element Timing 

Secondary Received Data 

Receiver Signal Element Timing 

Unused 

Secondary Request to Send (SRTS) 

Data Terminal Ready (DTR) 

Signal Quality Detector 

Ring Indicator 

Data Signal Rate Indicator 

Transmit Signal Element Timing 

Unused 

ORIGIN 

Modem/Terminal 

Termi"nal 

Modem 

Terminal 

Modem 

Modem 

Modem/T erm ina I 

Modem 

Modem 

Not Used 

Not Used 

Not Used 

Not Used 

Not Used 

Terminal 

Terminal 

Not Used 

Not Used 

Not Used 

Not Used 
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CODES AND CHARACTER SETS 3 

The terminal transmits and receives the 7-bit, 128-character ASCII set. For con­
venience, the set is grouped into control characters, shown in table 3-1, and 
alphanumeric characters, shown in table 3-2. In the tables, b 1 represents the 
least significant bit position, and b7 represents the most significant bit position. 

TABLE 3-1. CONTROL CHARACTER CODES 

b7 
00 00 1 1 

~ B. bS 0 1 1 

Its b4 b3 b2 bll~ 0 1 , f I I ROW I 

0 0 0 0 0 NUL OLE 
0 0 0 1 1 SOH DC1 
0 0 1 0 2 STX DC2 
0 0 1 1 3 ETX DC3 
0 1 0 0 4 EaT DC4 
0 1 0 1 5 ENQ NAK 
0 1 1 0 6 ACK SYN 
0 1 1 1 7 BEL ETB 
1 0 0 0 8 BS CAN 
1 0 0 1 9 HT EM 
1 0 1 0 10 LF SUB 
1 0 1 1 11 VT ESC 
1 1 0 0 12 FF FS 
1 1 0 1 13 CR GS 
1 1 1 0 14 SO RS 
1 1 1 1 15 SI US DEL 

01864 
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The alphanumeric set is composed of alphabetic characters, numerals, punctuation, 
and special characters. If the 64-character set is used, the last two columns are 
not available for transmission but are recognized when received. 

TABLE 3-2. ALPHANUMERIC CHARACTER CODES 

b7 0 o 1 1 0 1 0 1 1 0 1 1 
~ 1 

B. bS 0 1 0 1 1 
Its b~ b3 b2 b1 ~ 2 3 4 5 6 7 f , , I ROW' 

0 0 0 0 0 SP 0 @ p , 
p 

0 0 0 1 1 I 1 A Q a q 

0 0 1 0 2 " 2 B R b r 

0 0 1 1 3 # 3 C· S c s 

0 1 0 0 4 $' 4 0 T d t 

0 1 0 1 5 % 5 E U e u 

0 1 1 0 6 & 6 F V f v 

0 1 1 1 7 
, 

7 G W 9 w 

, 1 0 0 0 8 ( 8 H X h x 

1 0 0 1 9 ) 9 I Y i y 

1 0 1 0 10 * : J Z j z 

1 0 1 1 11 + . K [ k { , 
1 1 0 0 12 < L \ I 

I , I 

1 1 0 1 13 - "" M ] m } 

1 1 1 0 14 > N A '" . n 

1 1 1 1 15 / ? 0 - 0 

01863 

Table 3-3 lists the action taken by the display upon receipt of any of the control 
codes. Without exception, alphanumeric codes are stored and displayed as received. 
If a printer is associated with the display, the alphanumeric codes may also be 
printed depending upon the character repertoire of the printer. 

The audible alarm caused by receipt of the BEL (0078) code sounds the alarm for 
200 to 250 milliseconds. 

3-2 

NOTE 

Table 3-3 cannot adequately exp I a in variations 
caused by s ett i n gs of all internal and extemal 

switches. See section 2 for switch setting details. 
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TYPICAL PROGRAMMING SEQUENCES 4 

As an example of a programming sequence, consider the case of a receiving terminal 
with switches set as follows: 

Switch Setting --
FORMAT FORMAT 

ON LINE/LOCAL ON LINE 

Enable Transmit Protected Fields Disable 

Select Background Character Null 

Enable X-V Positioning Enable 

Enable ETX Termination Enable 

Scroll Enable/Disable Disable ,< 

The following formatted message composed of blink fields and reduced-intensity fields 
is to be transmitted to the terminal. It is to be displayed in the upper-left corner 
of the screen. 

.-c---. 
NAME ---- REDUCED-INTENSITY FIELD 

DATE AND TELEPHONE AREA 
CODE AS BLINK FIELD "----{ OCT 1, 1975 

612 T~ _____ REDUCED-INTENSITY FIELD 

To enter this formatted message on the screen requires the code sequence shown in 
figure 4-1. All codes (:Ire in 7-bit octal. 
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C T SP 1 , SP 1 
103 124 040 061 054 040 061 

1 T E L SP 
061 

2 ,I-SO] 
062 :...-o-t6 124 105 114 040 

L SEE NOTE 9 

Note 1:, The initial STX is required to alter any­
thing that might already be formatted and to 
create new blink and reduced-intensity fields. 
'The STX locks the keyboard and changes the 
';l'~~ng mode from format to block. Without 
, an~ the terminal remains in format mode, 

~and messages can write on Iy between protected 
fields. In this instance, the STX is stored and 

, permits the next code to clear the screen, even 
" of old formatted data. (See the paragraphs 

'».entitled Format Mode in section 1 and Format 
Switch in section 2.) , 

Note 2: The CAN code completely clears the 
screen and leaves the cursor in the upper-left 
corner. It even clears the STX that enabled it 
to clear. The upper-left corner is the home posi­
tion for the cursar in block mode when the scroll 
feature is disabled. 

Note 3: The SO code determines that whatever 
, follows it is to be a reduced-intensity protected 
• field. In this instance, the letters N A M'E 
• ~displayed at reduced intensity beginning at 
.the second position of the first line. The stored 
SO occupies the first position of the first line. 

Note 4: The SI code terminates the reduced­
intensity field, or any protected field, for that 
matter. 

. Note 5: The four-character escape sequence posi­
tions the cursar at the first position of line 2. 
Because the 0618 follows tbe ESC code, the next 
two bytes are interpreted as X and V coordinates, 
respectively. The first byte, 0408' shows that 
the X position is position 0, the first position. 
The next byte, 0418, shows that the V position 
is line 0+ 1, or the second line. Both X and V 
coordinates' have a positive bias of 408' See 
note 8. (For a discussion of this feature, see 
porograph entitled Enable X-V Positioning 
Switch in section 2.) 

9 7 5 CR SP 6 
071 067 065 015 040 066 

• L(sEE NOTE 8 
SEE NOTE 7 

N a SI ETX 
116 117 017 003 

liSEE NOTE 11 
SEE NOTE 10 

Note 6: The ,E \ code occupies the first posi­
tion of the second line. This code determines 

",that whatever ~ it shall be displayed as 
. a blinking field., In this case, the date that 
. begins in the second position of the line is 
blinking. 

, Note 7: The CR (carriage return) code places the 
. cursor at the first position of the next line. This 
,is another method of achieving what was accom-
plished with the X-V positioning scheme described 
in note 5. The CR method is more useful when the 

'cursor is to be moved to the first position of the 
following line. The X-V positioning technique 
is more useful when the cursor is to be moved to 
something other than the first position or to a line 
other than the next succeeding line. 

It should also be noted that by continuing the blink 
-field on the next line using a CR, the remainder of 

the line in which the CR appears is also a blink 
field, even though there is nothing further in it to 
blink • 

Note 8: NAME in the first line begins in the 
second position. The SO code has the first posi­
tion. The date in the second line begins in the 
second position. The ETB code has the first 
position. To start the 612 in the second posi­
tion, a space code moves the cursor from the 
first position of the third line where the CR 
placed it. 

Note 9: The SO code here terminates the blink 
field and initiates the reduced-intensity field. 

Note 10: The 51 code terminates any protected 
field, in this case the reduced-intensity field that 
contains TEL NO. 

Note 11: The ETX code terminates the message, 
.unlocks the keyboard, and returns the terminal to 

_ format mode. The ETX code is stored. The Enable 
ETX Termination switch in this instance is set to 
Enable. 

Figure 4-1. Code Sequence 

4-2 
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TABLE 3-3. ACTION TAKEN UPON RECEIPT OF ASCII CONTROL CODES 

( ASCII EQUIVALENT BATCH CHARACTER LINE BLOCK FORMAT 
CODE OCTAL HEX MODE MODE MODE MODE MODE 

, 
NUL 000 00 Idle Idle Idle Idle Idle 

(' SOH 001 01 Idle Idle Idle Idle Idle 
--- ---

<D STX 002 02 Display Keyboard Idle Idle Disable Keyboord Disable Keyboord 

ETX @ 003 03 Store Idle @ Idle @ Store, Enable Store, Enable 
Keyboard @ Keyboord @ 

EOT 004 04 Enable Keyboard Idle, Disconnect, Idle, Disconnect, Idle, Disconnect, Idle, Disconnect 
~ 

Enable Keyboard @ ® Enable Keyboard @ ® Enable Keyboard @ ® Enable Keyboard @ ® 
ENQ 005 05 Idle Idle ® Idle ® Idle ® Idle ® 
ACK 006 06 Idle Idle Idle Idle Idle 

( BEL 007 07 Audible Ala"" Audible Ala"" Audible Ala"" Audible Ala"" Audible Alarm 

BS 010 08 Backspace Backspace Backspace Backspace Backspace 

(-
\ HT 011 09 Idle Idle Idle Forward Tab to SI Forward Tab to SI 

LF 012 OA Line Feed line Feed Line Feed Line Feed New Une 

VT 013 OB Idle Idle Idle Idle Idle 

'''\ FF 014 OC Idle Idle Idle Idle Idle 
,-- ---------, 

CR 0 015 00 Carriage Retum Carriage Return Carriage Return Store and Carriage Store and Carriage 

-
- --f--------- 1------ Return Return ---

~ 
SO 016 OE Idle Store, Begin Reduced Store, Begin Reduced Store I Beg'in Rewced Idle 

Intensity Intensity Intensity 

( 
'-', ~. SI 017 OF Idle Store, End Tab, Store, End Tab, Store, End Tab, Store, End Tab I 

End Blink, or End Blink, or End Blink, or End Blink, or 
Reduced Intensity Reduced Intensity Reduced Intensity Reduced Intensity 

DLE 020 10 Idle Idle Idle Idle Idle 

DCl 021 11 Idle Initiate Tape Read Initiate Tape Read Initiate Tape Read Initiate Tape Read 

(L DC2 022 12 Idle Initiate Tape Write Initiate Tape Write Initiate Tape Write Initiate Tape Write 

DC3 023 13 Idle Stop Tape Read Stop Tape Read Stop Tape Read Stop Tape Read 

DC4 024 14 Idle Stop Tape Write Stop Tape Write Stop Tape Write Stop Tape Write 

{ 
NAK 025 15 Skip Skip Skip Skip Skip 

SYN 026 16 line Clear Idle Idle Idle Idle 

. ETB 027 17 Idle Store, Begin Store, Begin Store, Begin Idle - Blink Field Blink Field Blink Field 

'-- CAN 030 18 Clear Screen CI ear Screen Clear Screen Clear Screen Clear Screen 

EM 031 19 Reset Reset Reset Reset Reset 

SUB 032 lA Move Curser Up Move Curser Up Move Cursor Up Move Cursor Up Move Cursor Up 

ESC 033 lB Beg in Escape Begin Escape Begin Escape Begin Escape Begin Escape 
Sequence Processing ® Sequence Processing ® Sequence Processing ® Sequence Pr9cessing ® Sequence Processing ® 

FS 034 lC Idle Idle Idle Idle Idle 

GS 035 10 Idle Idle Idle Idle Idle 

RS 036 IE Idle Idle Idle Idle Idle 

f US 037 1F Idle Idle Idle Idle Idle 

DEL 177 7F Store and Display Idle Idle Idle Idle 

<D Receipt of an STX actually takes the terminal out of format mode and puts it into block mode in which protected fields no longer exi$t. The terminal is 
returned to format mode upon receipt of an ETX or EOT termination code. 

® If enabled, an ETX autoprint operates in all modes. 

@ If it is not an ETX autoprint. 

(~ 
@ In block, or format mode, an ETX or EOT used as a termination code enables the keyboard and, in block mode, puts the terminal into format mode if the 

FORMAT switch is in the FORMAT pasition. 

@) An EOT is an idle code only If it is neither a termination code nor a disconnect code. 

® If the answerback option is present, the ENQ (0058) code initiates an answerback sequence. 

0 Carriage return means no more than a return of the cursor to the left margin. It does not mean a line feed as well. 

® The escape sequence processing may be X-V positioning, if the switch is set to enable it, or an unconditional autoprint. 

Note: Cursor control keys will be allowed to wrap around the end of line or page. Cursor right or down out of the bottom line in scroll mode will cause the 
screen to scro II . Cursor up from the first line will cause the cursor to be positioned to the bottom line. A backspace operation from the first char-
acter position of any line will cause the cursor to be positioned to the last position of the previous line. 
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I 

Transmission is 10 bits in all baud rates except 110 baud in which it is 11 bits by the 
addition of another stop bit. Transmission of bits is in the following sequence 
regardless of whether transmission is to or from the terminal. 

Start (space) bit 

Data bit 20 

Data bit 21 

Data bit 22 

Data bit 23 

Data bit 24 

Data bit 25 

Data bit 26 

Parity bit 

Stop (mark) bit 

Stop (mark) bit (used only in l10-baud transmission) 

All data or control transmission, whether to the modem or to any peripheral device, 
is according to the RS-232-C Communication Standard. 
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The message is now on the screen and the cursor is three positions beyond the 0 in 
TEL NO. The operator presses the RESET key and the cursor skips to the upper-left 
corner of the screen, avoids the protected-field NAME, and comes to rest two 

, positions beyond the E. in NAME. ThE7 operator types in the name, PAT WARNER, 
and hits the TAB key. The TAB key positions the cursor at the position following the 
SI code, two positions past the 0 in TEL NO. At this point the operator enters the 
telephonenumber, 633-0371, overwriting the ETX code with the 6. 

The response to the formatted message is ready to send. The operator sends the response 
by pressing the SEND key. Inasmuch as the Enable Transmit Protected Fields switch 
was set to Disable, the blink fields and variable data fields are to be transmitted, but 
the reduced-intensity fields are not. 

The contents of the screen appear as follows: 

REDUCED-INTENSITY FIELD 
_______ VARIABLE DATA FIELD 

PAT WARNER-----

BLINK FIElD---' OCT 1, 1975 

633-0371~ 
L--_~.-----I___ . VARIABLE DATA FIELD 

REDUCED-INTENSITY FIELD 

When the SEND key is pressed, the cursor moves to the first position of the first line, 
finds that it is the beginning of a protected field, issues an HT code and tabs to the 
first character post the 51 code, and begins transmitting the"name. It transmits the 
name and the blink field, tabs over the TEL NO protected reduced-intensity field, 
transmits the telephone number, and stops. The following code sequence is produced: 

HT P A T SP W 
011 120 101 124 040 127 

T SP 1 1 SP 1 
124 040 061 054 040 061 

HT 6 3 3 0 
011 066 063 063 055 060 

62962800 A 

A R N 
101 122 116 

9 7 5 
071 067 065 

3 7 1 
063 067 061 

E R ETB 
105 122 027 

CR SP 6 
015 040 066 

0 
177 

1 
061 

C 
103 

2 
062 
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EXAMPLE OF PROTOCOL OPERATION A 

The following flowchart describes the sequence of operations in a typical terminal 
configuration employing the 85A 1 protocol. The 85A 1 is the earl ier version of the 
85A protocol. For additional information about the 85A 1 protocol, refer to 85A 1 
and 85A2 Data Selective Calling Service Stations. See foreword for further infor­
mation on this manual. 
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LINE CONTROL UNIT RESPONSE 

~[ 

z 
o g 
.... 
~ 
c 
z « 
(!) 
z 
::; 

2 

ENTRY POINT FOR POLLING 
AND PICKUP OF TRAFFIC. 

o LINE CONTRiL UNIT SENDS 
OLE WHICH IS DETECTED BY 
ALL OUTLYING STATIONS. 

I @ LINE CONTROL UNIT POLLS 
DESIRED STATION BY SENDING 
ITS STATlON1CODE CHARACTER. 

TERMINAL WITH MULTIOROP OPTION REIPOIIE 

J o ALL STATIONS IDLE. 
~ ONE OR MORE MAY HAVE 

TRAFFIC TO SEND. 

I 

~ o POLLED STATION DETECTS ITS 
STATION CODE CHARACTER AND 
RESPONDS AS FOLLOWS: 

SEE 
NOTE I' 

L AUTOMATIC TRANSMISSION" 

OR 

~ 
@ ACK OR STATION IDENTITY 

CODE TRAFFIC TO SEND 
STATION BECOMES 
SELECTED TO SEND. 

I 

I 
@NAK- NO 

TRAFFIC TO SEND. 

I 
GO TO STEP 3 

~ I o CAN - LAST MESSAGE I 
IMPROPERLY RECEIVED. 

I I 
BRANCH AS REQU IRED I 
BY LINE CONTROL 
UNIT PROGRAM. 

I 
I 

f6\ WHEN LINE C~ONTROL UNIT 
\.!!J IS READY TO ACCEPT MESSAGE 

HEADING, IT1SENDS STX. 
L.. ______ +-____ -, _ _ _ 

f.i\ SELECTED SiNDING STATION 
~ STARTS TRANSMITTER, LOOKS 

FOR SOH. 

_...- ______ ..J 

z 
o 
ii: 
o 
I 

~ 
Z 
o 
a.. 
o 
t;; 

o WHEN THE Lit CONTROL UNIT 

r---o SELECTED SENDING STATION 
TRANSMITS SOH AND STOPS 
TRANSMITTER. 

I 

CONTINUOUS TRANSMISSION ------

SEE 
NOTE 2 

-, 
I SEE 
NOTE 3 

I 
I 
I 
I 

IS READY TO ACCEPT THE MESSAGE 
HEADI NG, IT tNDS STX. 

-------+-----...,~ -- --
'10' SELECTED S~NDING STATION STARTS 
~ TRANSMITTER, SENDS HEADING, AND 

LOOKS FOR STX. 

--.J 

A-2 

l 
CONTINUED ON 
SHEET 2 

---- SEQUENCES FOLLOWED WHEN ALL OPTIONS 
(E.G., STOP ON SOH) ARE ENABLED. 

- - - - SEQUENCES FOLLOWED WHEN NO OPTIONS 
ARE ENABLED (CONTINUOUS TRANSMISSION OF 
ONE SCREEN) 

• SEE PAGE FOLLOWING LAST SHEET OF 
FLOWCHART FOR EXPLANATION OF NOTES 
1 THROUGH 10. 

"AUTOMATIC TRANSMISSION IF 
NOT OPTIONED FOR ACK OR 
STATION IDENTITY CODE RESPONSE 

62962800 A 

" .. 

c 
c 



( 

(' 

( 

( 

( 

( 

( 

( 

( 
« 
( 

( 

(
"~ 

/ 

('> 

c 
£': 

~ 
z 
o 
"-o 
in 

Cl 
Z 
::l 

'" Z 
;:l 

LINE CONTROL UNIT RESPONSE 

CONTINUED 
FROM SHEET 1 

I '@ LINE CONTROL UNIT 
TRANSLATES ADDRESSES 
INTO STATION CALL-IN CODES. 

'j 
ENTRY POI NT FOR COMPUTER­
ORIGINATED OR STORE-AND­
FORWARD (I NTERLI NE) DELIVERY. 

L1N~ CONTROL UNIT SENDS 
ENQ WHICH IS DETECTED BY 
ALL OUTLYING STATIONS. 
ENQ BLINDS ALL STATIONS 
ALREADY SELECTED. 

I 
LINE CONTROL UNIT CALLS IN 
DESIRED STATION BY SENDING 
ITS STATION CODE CHARACTER. 

I 

I 
ALL ADDRESSES CALLED 
IN (OR PROVISION FOR 
INTERCEPT). 

LINE CONTROL UNIT UNBLINDS 
ALL SELECTED STATIONS BY 
SENDING ENQ-DC2. 

1 
CONTINUED 
ON SHEET 3 

62962800 A 

TERMINAL WITH MULTIDROP OPTION RESPONSE 

CONTI NUES TRANSMISSION (BYPASS STX STOP) 

~-------..., 

® SELECTED SENDING STATION 
DETECTS STX IN THE MESSAGE, 
TRANSMITS STX, AND STOPS 
TRANSMITTER. 

J 

I 
@CALLED-IN STATION DETECTS 

ENQ-STATION CODE CHARACTER 
SEQUENCE AND RESPONDS. 

I 
@ACK OR STATION IDENTITY 

CODE READY TO RECEIVE 
(STA nON BECOMES SELECTED 
TO RECEIVE, UNBLINDED). 

I 

® NAK NOT READY TO 
RECEIVE. GO TO 
STEP 14. 

I , SEE NOTE 4 

GO TO STEP 19 

SEE NOTE 5 

l SEE NOTE 6 

o CAN-LAST MESSAGE 
IMPROPERLY RECEIVED. 
GO TO STEP 14. 

SEE NOTE 7 

A-3 



LINE CONTROL UNIT RESPONSE 

CONTINUED 
FROM SHEET 2 

I t1I' LINE CONTROL UNIT SIGNIFIES 
,,~ BEGINNING OF THE MESSAGE 

TEXT BY SENDING STX. 

lOR 

INTEIRLINE 

I 
LINE CONTROL UNIT SENDS 
MESSAGE TEXT; LOOKS FOR ETX. 

Z6[ 0-
0..1i: 
00 
O--X 
"'0--

I 
LINE CONTROL UNIT DETECTS ETX 
SENT TO LINE AND STOPS 
TRANSMISSION. 

I 
I 
I 

W 

..... ..... 
6 
..... ..... 
~ 

NO STOP ON ETX. 
LINE CONTROL UNIT PROCEEDS 
TO STEP 26B AFTER SENDING 
LAST MESSAGE. 

___ NO ROLL CALL. 
GO TO STEP 25. 

ROLL CALL 

LINE CONTROL UNIT SENDS ENQ WHICH @ IS DETECTED BY ALL OUTLYING STATIONS. 
... ENQ BLINDS ALL SELECTED STATIONS. 

I '22' LI NE CONTROL UNIT ROLL-CALLS DESIRED 
~ STATION BY SENDING ITS STATION CODE 

CHARACTER. 

l 

TERMINAL WITH MULTIDROP OPTION RESPONSE 

INTJLlNE 

I 119' SELECTED STATION STARTS TRANSMITTER 
\!!I (DELIVERS MESSAGE) AND LOOKS FOR ETX. 

~ _ ~TI~OU~RAN~SSI~ 
@ SELECTED SENDING STATION DETECTS 

ETX, TRANSMITS IT, AND STOPS ON ETX. 
-, SEE NOTE 8 

I 

~ 
t23\ ROLL-CALLED STATiON DETECTS 
Ie:J ENQ-STATION CODE CHARACTER 

SEQUENCE AND RESPONDS. 

I 
~ I 

@ACK OR STATION 
IDENTITY CODE 

® NAK NOT READY 
TO RECEIVE, 

I 
NO STOP ON ETX. 
PROCEED TO STEP 28B AFTER 
SENDING LAST MESSAGE. 

SEE NOTE 9 

I o CAN-LAST MESSAGE 
IMPROPERLY RECEIVED, 

..... _______ ..... __ R_EA~r TO RECEIVE. 

1 
1 

BRANCH AS REQUIRED 
BY LI NE .CONTROL 
UNIT PROGRAM, 

l 
BRANCH AS REQUIRED 
BY LINE CONTROL 
UNIT PROGRAM. 

A-4 

CONTINUED 
ON SHEET 4 
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LINE CONTROL UNIT RESPONSE 

CONTINUED 

::ll FROM SHEET 3 

~ l~--------~l 
2 f24\ALL THE SELECTED RECEIVERS ONE OR MORE SELECTED 
~ ROLL-CALLED. RECEIVERS REMAIN TO BE 

Vl 
W 

~ 
« 
Vl 
Vl 
w 
:E 
w 

"" o 
~ 
o 
z 
"" o 
l­
X 
w 
Z 

ROLL-CALLED. 
GO TO STEP 21. 1 

@lINE CONTROL UNIT 
TERMINATES DELIVERY STATE. 

. . ! INTRALINE 

o LINE CONTROL UNIT 
V SENDS DLE - STX 

SEQUENCE TO LINE. 

62962800 A 

OR 

llNTERlINE 

8 LINE CONTROL UNIT 
SENDS EOT TO ALL 
STATIONS. 

TERMINAL WITH MULTIDROP OPTION RESPONSE 

ALL STATIONS ASSUME IDLE 
STA TE. GO TO STEP 1. 

t;;\ SELECTED RECEIVING STATIONS 
V BECOME UNSELECTED AND 

ASSUME POLLING STATE. 
SELECTED SENDING STATION 
STARTS TRANSMITTER. 

I 
MULTIPLE MESSAGE 

I 
SI NGLE MESSAGE 

QSELECTED STATION 
V LOOKS FOR SOH. 

1 o SELECTED STATION SENDS 
~ EOT AND ASSUMES THE 

1 
IDLE STATE. GO TO STEP 1. 

GO TO STEP 8. 

A-5 

SEE 
NOTE 10 



NOTE 1: OLE PLACES SYSTEM IN THE 
NORMAL POLLING STATE. 

NOTE 2: LINE CONTROL UNIT MUST 
BE ABLE TO ACCEPT A STRING 
,OF DELETES BEFORE SOH. 

STATION CHECKS THAT FIRST 
NONDELETE IS SOH. 

NOTE 3: SOH TERMINATES POLLING STATE 
AND RETURNS NONSELECTED 
STATIONS TO IDLE STATE. LINE 
CONTROL UNIT MAY SEND TO THE 
SELECTED SENDING STATION. 
(FOR EXAMPLE, ORIGINAL MESSAGE 
NUMBER.) 

NOTES: 

NOTE 4: LINE CONTROL UNIT MAY SEND TO THE 
SELECTED SENDING STATION. (FOR 
EXAMPLE, ORIGINAL MESSAGE NUMBER.) 

NOTE 5: ENQ PLACES SYSTEM IN THE 
NORMAL CALL-IN STATE. 

A-6 
A 

NOTE 6: IF ONE OR MORE STATIONS RESPOND 
WITH NAK TO REPETITIVE CALL-INS, 
LINE CONTROL UNIT SHOULD START 
INTERCEPT ACTION. 

NOTE 7: LINE CONTROL UNIT MAY DELIVER 
ANY COMMON INFORMATION TO 
ALL SELECTED STATIONS. (FOR 
EXAMPLE, DATE AND TIME.) 

NOTE 8: WHEN SELECTED SENDING STATION STOPS 

i, 

"-/ 

c' 

ON ETX, LINE CONTROL UNIT MAY DELIVER / 
ANY COMMON INFORMATION TO ALL 
SELECTED STATIONS. (FOR EXAMPLE, DATE 
AND TIME.) /_...---'" 

.\'---.. ' 

NOTE 9: ROLL-CALL FUNCTION PROVIDES A MEANS 
FOR CHECKING ON DELIVERY OF MESSAGE 
TEXT BY EMPLOYING A NORMAL CALL-IN 
OPERATION. 

NOTE 10: FOLLOWING STEP 28A. 
A "FILL" CHARACTER IS REQUIRED 
AFTER THE EOT TO PROVIDE THE 
TIMING NECESSARY TO STOP THE 
TRANSMITTER. 
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