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Fig. 1-1. The 4013 Computer Display Terminal
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General Description

The Computer Display Terminal is an instrument which
enables exchange of information between people and
computers. Inputs to the computer are made through the
Terminal’s keyboard. Data from the computer can be
displayed on the face or “’screen’’ of the Terminal’s cathode
ray storage tube. This tube is similar to that used in
television sets, but has the ability to retain or “’store’” a
display. The 4013 Computer Display Terminal can display
either APL or ASCII characters in response to operator or
program selection.

The Terminal’s response to data is not restricted to
writing on the screen. It can also perform a variety of
functions in response to ‘‘control character’’ commands.
These functions include (but are not limited to) controlling
the display format, switching modes, ringing the Terminal’s
bell, and controlling outputs from the Terminal.

When equipped with appropriate interfaces, the Termi-
nal can exchange data with peripheral devices, and can relay
data bi-directionally between the peripheral devices and
computers. Some of the devices with which the Terminal
can interact are Monitors, Audio Recorders, and Tape
Reader/Perforator Units.

Reproductions can be made of displays which appear on
the Terminal screen, if a Hard Copy Unit is attached to the
Terminal. The reproductions are referred to as ‘hard
copies”’.

Terminal Composition

The Terminal consists of two principal parts — the
Display Unit and the Pedestal Unit. The Display Unit
houses the storage tube, keyboard, and their associated
circuits. The Pedestal Unit contains the terminal control
circuits, the low voltage power supply, and the interfaces.

The Terminal can stand alone, or the Display Unit can
be detached from the Pedestal and placed on a separate
surface as far as four feet from the Pedestal (Fig. 1-2).
Rack-mounted versions of either or both units are also
available.
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Installation and Care of the Terminal

Details regarding installation are provided in the Appen-
dix. Essentially, installation consists of selecting the proper
line voltage connections and fuse size, selecting strap
options, and mounting the Display Unit on the Pedestal or
on a table or desk. Care of the Terminal involves keeping it
clean, providing proper ventilation, and operating it in a
manner which insures a maximum life for the display
screen. External surfaces, including the face of the display,
can be cleaned with a mild soap and water solution. Proper
ventilation can be assured by keeping the air vents free of
obstructions and excessively warm air supplies. Maximum
life for the screen can be obtained by the following: (1)
Keep the Terminal turned off when not in use; (2) Keep the
Terminal in Alpha Mode except when actually drawing
graphs or utilizing GIN Mode; (3) Do not maintain a stored
display for more than 15 minutes in View status, or one
hour in Hold status. Maintaining a stored display for longer
periods may damage the screen. Details regarding modes
and View/Hold status are contained on the following pages.

Fig. 1-2. The Display Unit can be desk-mounted or table-mounted.
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(cont)

Data Flow

The Terminal’s position in the flow of information is
shown in Fig. 1-3. Data from a computer is sent to the
Terminal circuits via a communication link. This communi-
cation link may be a direct connection or may be a
modulator/demodulator (modem), a telephone line, and a
second modem. The Terminal’s interface applies the re-
ceived data to the terminal control circuits, which cause
either display writing or control character execution in ac-
cordance with the nature of the incoming signals.

Data entered at the keyboard is routed through the
terminal control section, through the interface, and thence
to the computer (via a direct connection or through
modems and a telephone line). If an echo condition exists
(local echo or echoing accomplished by the interface, the
modem or the computer), the data is also processed by the
terminal control circuits just as though it originated at the
computer.

4013 Users

When a Make Copy command is asserted by any source,
the Hard Copy Unit takes control of the Terminal and
extracts display information from it, reproducing the
display on paper. Control of the Terminal from any other
source is precluded while the display is being copied.

Operating Modes

The Terminal is normally operated ““On Line”, as
selected by a LOCAL/LINE switch. (The LOCAL position
is used for formatting, operator training, troubleshooting,
etc.) The basic On Line operations are Transmitting,
Receiving, and Graphic Input or ““GIN". An introduction to
these operations is provided in the remainder of this
section, along with a brief description of Local, Hard Copy,
and View/Hold operation.

TERMINAL

COMPUTER

—_—

-

communication
link

Display Unit
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interface terminal
control
Pedestal
Fig. 1-3. Data flow diagram.
®

1-2

e W



4013 Users

INTRODUCTION
TRANSMITTING

PERIPHERAL

COMPUTER DEVICES

When transmitting, data entered at the keyboard is sent
to the computer, as indicated in this figure. No action is
taken on the data by the Terminal unless an echoing
condition exists, under which circumstance the Terminal

accepts it as received data.

Data which goes to the computer is encoded to indicate
the specific character which is entered by the operator.
Data may also be transmitted from peripheral devices to the
computer, or may be sent from the keyboard to the
peripheral devices.

/

interface terminal
control
Fig. 1-4 =
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RECEIVING

ALPHA MODE

CHARACTER HRITING OCCURS IN ALPHANUMERIC (ALPHA) MODE,

INITIAL MODE OF THE TERMINAL .

4013 Users

The Terminal’s receiving operation consists basically of
writing characters, drawing lines (vectors), or executing
control characters. Characters are written in Alphanumeric
(Alpha) Mode; vectors are drawn in Graphic (Graph) Mode;
control characters are executed in either mode.

WHICH IS THE

APL OR ASCII SYMBOLS CAN BE HWRITTEN.

1234567890 + xOQNERTYUIOP++ASDFGHIKLL 1)ZXCVUBNIM, « #

A-88TWEP~ti10ns4al L _Va- 'O {conULT 2N

BIQ~=" quwertyuiopCiasdigh ki, * Jzxcubnm. ./

1 @ES%ALX (). +~QUERTYUIOP] | ASDF GHJKL : * {ZXCUBNMCO?

CTERS CAN BE WRITTEN ON ANY OR ALL OF 35 LINES.

THE RECTANGULAR SYMBOL AT THE END OF THIS PARAGRAPH IS THE ALPHA MODE

IT BLINKS DURING ALPHA OPERATION TO INDICATE WHERE THE NEXT

JCTER IS TO BE WRITTEN.

COMPUTER

PERIPHERAL
DEVICES

o
"

Tl
interface
terminal
control
Fig. 1-5
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Data from the computer passes through the interface
and is applied to terminal control. If Alpha Mode is in
effect, the data is interpreted either as writing characters or
control characters. Writing characters are then displayed on
the screen in either APL or ASCII symbols, as selected by
computer or keyboard command. Control characters are
executed by the Terminal. Data can also be accepted from
or by peripheral devices while in Alpha Mode.
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(cont)
POINT /
?79Y, 1023%

VECTORS =  wom o

CAN BE DRAWN

BETWEEN POINTS

IN l GRAPH MODE ]

POINT
oY, OX
e
COMPUTER
PERIPHERAL
DEVICES
55 -
b= =i L I
interface
terminal
control
The Terminal can be switched to Graph Mode by
program command. Data from the computer then can cause
vectors to be drawn, or can cause control character
execution. Data can also be accepted from, or by, periph-
eral devices while the Terminal is in Graph Mode. [ £
= Fig. 1-6 —
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GRAPHIC INPUT (GIN)

C

The Graphic Input (GIN) operations are interactive, in

that they involve computer requests for information, and

COMPUTER the Terminal’s response to the requests. The GIN oper-
ations are explained in the following paragraphs.

ESC ENQ

status and
beam position

[T e o |O @
[S[E)

| = > Fig. 1-7

Input of Terminal status and
Alpha Mode cursor position. An
ESC ENQ request from the com-
puter while the Terminal is in

. . . L IS IN ALPHA MODE, THE TERMINAL STATUS AND THE ADDRESS
Alpha Mode results in transmission R T e 18- Ve TRt Bl T
of the Terminal status and the FROM THE CONPUTER. —=z_3
address of the bottom-left corner of
the Alpha cursor. The Terminal
responds automatically, and the
operation is not noticeable to the
Terminal user.

Fig. 1-8

bh’

IF THE TERMINAL IS5 IN GRAPH MODE, THE TERMINAL STATUS AND THE ADDRESS OF
TH 10D ¥ IS T WHEN RI T 7 o COMPL .
E 10DE BEAIt IS SENT WHEN REQUESTED BY ESC ENG FROM THE COMFL ’n} Input Of Termmal status and

Graph Mode writing beam position.
An ESC ENQ request from the
computer while the Terminal is in
Graph Mode results in automatic
transmission of the Terminal status
and the address of the writing
beam, whether or not a display is
present. The operation is not
noticeable to the Terminal user.

P

Fig. 1-9
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COMPUTER
ESC SUB
keyboard
Potftee et aiiryetas | character
= R | and/or
. s B crosshair
I%_ - D intersect
— address
r—  —— =&
Fig. 1-10

Sending the crosshair cursor in-
tersect address in response to com-
puter request. An ESC SUB from
the computer causes the Terminal
to display a crosshair cursor. A
subsequent ESC ENQ from the
computer requests the crosshair
cursor intersect address. The Termi-
nal responds automatically, and the
crosshair cursor disappears.

It THE CROSSHRIR CURSOR IS DISPLARYED IN RESPONSE TO A
COMPUTER COMMAND. THE ADDRESS OF THE INTI

IS SENT TO THE COMPUTER AFTER A KEYBOARD CHARACTER

IS ENTERED.

Fig. 1-13

INTRODUCTION

GRAPHIC INPUT (GIN)

(cont)

Fig. 1-11

Fig. 1-12

Sending the crosshair cursor in-
tersect address in response to a
keyboard input. An ESC SUB from
the computer causes the Terminal
to display the crosshair cursor. The
operator positions the cursor with
the keyboard thumbwheels and
enters a selected character. The
Terminal sends the character, and
automatically follows it with the
crosshair intersect address. The
crosshair cursor disappears.
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LOCAL OPERATION U

Local Operation. The Terminal
is isolated from the computer when
the keyboard switch is at LOCAL.
Keyboard inputs are displayed or
otherwise executed by the
Terminal. All modes can be exer-
cised except GIN, where only the
display and positioning of the cross-
hair cursor can occur. The Terminal
can interact with peripheral devices
while in Local.

COMPUTER

Fig. 1-15 y

Fig. 1-14 !'————L!——’

Hard Copy Operation. A Hard
Copy Unit can produce a perma-
nent copy of a Terminal display in
response to a ‘‘Make Copy’’ signal
from the computer, Keyboard,
Hard Copy Unit, or from peripheral
devices.

Fig. 1-16
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HOLD/VIEW

Hold is an Alpha Mode reduced-intensity status which
occurs after 60 to 120 seconds of Terminal inactivity. Data
can be stored in Hold Status for up to one hour without
damage to the display screen. The Terminal resets to View
Status in response to any Terminal activity. In addition, the
SHIFT key resets the Terminal to View Status without
otherwise affecting the display.

Flg 1-1
HOLD STATUS

plus SHIFT or other Terminal activity

equals

VIEW STATUS

DATA CAN BE DISPLAYED FOR UP TO 1S MINUTES IN
UIEW STATUS WITHOUT DAMAGE TO THE DISPLAY SCREEN.

UIEW STATUS LASTS FOR 60 TO 120 SECONDS AFTER
TERMINAL ACTIVITY IN ALPHA MODE.

VIEW STATUS LASTS INDEFINITELY IN GRAPH OR GIN MODES.

THEREFORE, DO NOT LERVE THE TERMINAL IN GRAPH OR GIN
MODE WHEN IT IS NOT IN USE.

Fig. 1-18















































































































































































