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Fig. 1-1. RE4012 Computer Display Terminal. 
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Section 1 

INSTALLATION AND OPERATION 

DOCUMENTATION NOTE 

This manual provides all operating and servicing information for the basic RE4012 Terminal. It does 

not include information about communication or peripheral interfaces, each of which are documented 

separately. 

INTRODUCTION 

The RE4012 is a ruggedized, rack-mountable Computer Display Terminal. Data from it can be input 

to a computer, either directly or through a modulator/demodulator (modem). Data from a computer can 

be displayed or otherwise executed by the Terminal, and can be relayed from the Terminal to other 

devices. The display’s storage capability causes written data to remain on the screen until erased bya 

remote or keyboard command, permitting complex alphanumeric and graphic displays to be presented. 

Hard copies can be made of displays if the terminal is connected to a Hard Copy Unit. 

OPERATING POWER 

The terminal is intended to be operated from a single-phase power source which has one of its 

current-carrying conductors (the neutral conductor) at ground (earth) potential. Operation from other 

power sources where both current-carrying conductors are live with respect to ground (such as phase- 

to-phase on a multi-phase system, or across the legs of a 117-234 V single-phase three-wire system) is 

not recommended, as only the line conductor has over-current (fuse) protection within the instrument. 

The Terminal is provided with a three-wire power cord with a three-terminal polarized plug for 

connection to the power source. The grounding terminal of the plug is directly connected to the 

instrument frame as recommended by national and international safety codes. Color coding of cord 

conductors follows the National Electrical Code (ANSI C1-1968) which specifies Line as Black, Neutral 

as White, Safety Earth or Ground as Green with a yellow stripe (or solid green). 

The Terminal can be operated from either 110 or 220-volt nominal line voltage source. A front-panel 

fuse holder and a jumper arrangement on the transformer permit the Terminal to be modified to suit the 

supply. Fuse size is 3.2 amp slo-blo for 110 volt operation and 1.6 amp slo-blo for 220 volt operation. Line 

frequency may be between 48 and 64 Hz for a standard Terminal, and between 360 and 440 Hz fora 

Terminal equipped with a 440 Hz fan option. 

RE4012 

1-1



Installation and Operation—RE4012 

INSTALLATION 

Installation of the Terminal consists of the following steps: 

1. Determine the compatibility of the Terminal to the available power. (The Terminal’s status can 

be determined from the tag attached to its line cord.) If the two differ, rewire the Terminal’s transformer in 

accordance with instructions in the Servicing section. 

2. If not already done, install the Terminal in a rack in accordance with instructions given in the 

Servicing section. (The Terminal will work without being rack-mounted, permitting itto be checked outat 

any location.) 

3. Perform the First-Time Operation as a check-out procedure. It is recommended that the 

Indicators, Controls and Adjustments and the Operating Modes topics be read before doing the actual 

operation. 

4. Set circuit card strap options to their desired positions. Instructions are contained in the 

Servicing section. 

5. Connect the Terminal directly or through a modem to a computer. The connector is located on 

the rear panel. Refer to the appropriate interface documentation for details. 

6. Check the Terminal’s operation with the computer. 

7. Sequentially connect the Terminal to peripheral devices, if they are part of the installation. 

Check operation as each is installed. Instructions concerning each of them should be provided with the 

peripheral devices. 

INDICATORS, CONTROLS, AND ADJUSTMENTS 

All operator controls, indicators and adjustments are located on the front panel or keyboard. 

Adjustments contained within the instrument should be made only by qualified technicians. 

Front Panel (Fig. 1-2) 

POWER Switch Controls line voltage to the Terminal. 

Power Lamp Illuminated by the +5 volt supply when the POWER switch is turned on. 
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Fig. 1-2. Front Panel Controls.
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Fuse Lamp 

COPY 

HARD COPY BRIGHTNESS 

Intensity (lower) 

Keyboard (Fig. 1-2) 

LOCAL LINE 

Indicator 1 

Indicator 2 

Switch 1 

Switch 2 

Switch 3 

Built into line fuse holder. Lights when line fuse blows. 

Hard Copy command button. Performs no function unless a Hard Copy 

Unit is attached. 

Operator’s screwdriver adjustment which controls the intensity of the 

display scanning bar during copying, thereby affecting hard copies. 

Operator’s screwdriver adjustment which is used with optional 

accessories. When used with the Fast Graph option, it controls the 

intensity of write-through information. 

A two-position switch. LOCAL position isolates the Terminal from the 

computer and permits keyboard inputs to be displayed or otherwise 

executed by the Terminal. LINE position permits communication with the 

computer, and keyboard inputs are not displayed or otherwise executed 

by the Terminal unless echoing is being done by the Interface Unit, 

modem, or computer. 

Multiple use lamps whose functions are determined by the accessories 

and optional equipment used with the Terminal. Connections to the lamp 

are made via the minibus. Low signals are required to light the lamps. 

Two-position switches whose functions are determined by the 

accessories and optional equipment used with the Terminal. Switch 1 and 

Switch 2 make connection via the minibus. Switch 3 makes connection 

through a wire and pin connector which is fastened beneath a cable clamp 

on the right side within the cabinet. 

Thumbwheels. These are located on the right side of the keyboard section. They position the 

crosshair cursor that is displayed in GIN (Graphic Input) Mode. 

Character Keys. The keyboard shown in Fig. 1-3 is equipped to perform as an input for ASCll or TTY 

codes. L.ower case letters, grave accent (' ), opening brace ({ ), broken vertical line ( , ), and tilde (~) 

cannot be transmitted when the TTY LOCK key is depressed, regardless of the position of the shift key. 

Character transmission occurs when a key is pressed. If the key is held down, a one-half second 

(approximate) delay occurs, after which the character is repeatedly entered at a 10 Hz rate. If CTRL or 

SHIFT is used with a character key, the originally selected code continues to be transmitted as long as the 

character key is held down, even if CTRL or SHIFT is subsequently released. 
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Fig. 1-3. Keyboard. 

Control Keys. The following keys do not directly enter characters for transmission, but control 

operation of the keyboard or Terminal. Some of them are used independently, while others are used in 

combination with other control keys or character keys. 

RESET/PAGE 

CTRL 

SHIFT 

TTY LOCK 

Pressed alone, it performs a PAGE function. It erases the CRT, resets to 

Alpha Mode and Home position, shifts the display origin, resets to Margin 

@ and cancels Echoplex Suppression. Pressed while SHIFT is held down, it 

creates a HOME function, resetting the Terminal to initial status; no erase 

occurs. 

Causes letter keys to transmit control characters if CTRL is held down 

before the letter key is pressed. It may be used in conjunction with SHIFT 

and a character key. 

Used alone, it resets the Terminal from Hold to View status. It causes some 

keys to enter a shifted character if held down while the character key is 

pressed. It is also used in combination with CTRL and some letter keys for 

entering control characters. 

Causes letter keys to transmit upper case letters, regardless of position of 

SHIFT key. TTY LOCK also inhibits transmission of the following: 

v{]~ 
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BREAK Generates a BREAK signal, which is sent to the interface unit. Any 

resulting interrupt signal is interface dependent. 

=
 

&
 

Control Character Inputs. Control characters are input at the keyboard as listed in Table 1-1, 

regardless of TTY selection. The CTRL key or CTRL and SHIFT keys must be held down while the letter 

key is being entered, as indicated in the listing. 

OPERATING MODES 

General 

Normal operation of the Terminal is achieved with the keyboard LOCAL/LINE switch at LINE 

position. The following operations are then possible: 

Transmitting—Coded data is transmitted to the computer as entered at the keyboard. 

Receiving—Alpha Mode causes Alphanumeric characters to be written as received; control 

characters are executed as received; Terminal goes into a reduced intensity status (Hold) after 

approximately 90 seconds of inactivity; Terminal returns to View status upon keyboard entry or upon 

receipt of data from the computer. Graph Mode causes recieved data to be interpreted as specific 

addresses for the X and Y registers within the Terminal, resulting in moving the display unit beam to 

specific positions; the basic address positions are shown in Fig. 1-4. Control characters are executed 

as received. 

° 0x, 780Y 1023X, 780Y ° 

512X, 390Y 
(Center) 

Y ° 
axis 

. OX, OY 1023X, OY , 

X axis 

Fig. 1-4. Basic address positions on the display screen. 
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A TABLE 1-1 

-) Control Characters versus Keyboard Equivalents 

Al Control Keyboard Control Keyboard 

Character Entry Character Entry 

CTRL 
i ACK CTRL F FS SHIFT L 

CTRL 
A BEL CTRLG GS SHIFT M 

BACKSPACE TAB or 

F BS or CTRL H HT CTRL | 

LF or 
q CAN CTRL X LF CTRL J 

RETURN or 
A CR CTRL M NAK CTRL U 

CTRL 
i DC1 CTRL Q NUL SHIFT P 

CTRL 
n DC2 CTRL R RS SHIFT N 

DC3 CTRLS Sl CTRL O 

fl DC4 CTRL T So CTRL N 

F] DLE CTRL P SOH CTRLA 

EM CTRL Y STX CTRL B 

| ENQ CTRLE SUB CTRL Z 

i EOT CTRLE SYN CTRL V 

ESC or ETRL CTRL 

i Ese SHIFT K us SHIFT o 

ETB CTRL W VT CTRL K 

1 ETX CTRL C 

i FE CTRLL 

1 @ 1-7
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Interactive—Graphic Input (GIN) Mode causes the Terminal to automatically send its status or 

the address of the display beam to the computer in response to commands from the computer. A 

crosshair cursor may be displayed in GIN Mode as a preparatory status. 

Local operation occurs when the keyboard LOCAL/LINE switch is placed in the LOCAL position. 

The Terminal is then isolated from the computer, and keyboard entries are displayed or otherwise 

executed by the Terminal. 

The Terminal has a Hard Copy Mode that permits a hard copy reproduction of the display to be 

made if a Hard Copy Unit is connected to the Terminal. The mode can be initiated by computer command, 

by a COPY button on the Terminal front panel, or by aswitch on the Hard Copy Unit. Hard Copy intensity 

is adjustable at the Terminal front panel. 

Transmitting 

If the keyboard switch is at LINE position, data entered at the keyboard is transmitted in ASCII code 

form to the computer. The ASCII character set and its accompanying code is shown in Fig. 1-5. 

The TTY LOCK key locks out ' { | ~ and lower case letters. The TTY LOCK key affects the 

keyboard transmission circuits, not the receiving circuits. 

The keyboard generates an eighth bit which is always either high or low, depending upon a strap 

option in the keyboard. This may be sent as set at the keyboard, or may be determined by the interface 

unit. 

Receiving 

General. The Terminal receiving circuits are essentially isolated from the keyboard and 

transmitting circuits while the keyboard switch is at LINE Position. Data is then received as a result of 

transmission from the computer, including data being echoed by the computer or modem. However, data 

entered at the keyboard is applied to the receiving circuits if an ECHO signal is being asserted by the 

interface unit. ECHO is controlled by aswitch or a strap option, depending upon the type of interface. The 

ECHO signal creates a situation referred to as echoplexing. 

The Terminal response to signals thus received is essentially the same in either case, and depends 

upon the operating mode. 

Alpha Mode. The Alpha Mode is the initial condition of the receiving circuits. In addition, it occurs in 

response to receiving a US, CR, or ESC FF. It is also initiated by entering PAGE or SHIFT RESET at the 

keyboard. A pulsating cursor indicates the writing position of the next character. Alphanumeric 

C
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B 87 g ] Gg i] 1 1 
B6 g i) 1 1 g 4) t 

Tr BS g 1 g 1 g 1 i) 1 
Ss 

HIGH X & Y 
BBs ge py CONTROL GRAPHIC INPUT LOW X LOW Y 

6 16 32 48 64 8g 96 112 

9/9/9819] NUL DLE SP 4) @ P p 

1 17 33 49 65 81 97 113 

6} 9|/8)11 SOH DC1 ! 1 A Q q 

2 18 34 50 668 82 98 114 

9)/ 8/11/98) STX DC2 " 2 B R r 

3 19 35 51 67 83 99 115 

9|/ 891111] ETX DC3 # 3 Cc Ss s 

4 28 36 52 68 84 168 116 

6)/1;8)|9] EOT DC4 $ 4 D T t 

5 21 37 53 69 85 161 117 

9;}1/911} ENQ NAK % 5 E U u 

6 22 38 54 7@ 86 182 118 

9}111;87] ACK SYN & 6 F V v 

7 23 39 55 71 87 193 119 

9/1/1114] BEL ETB / 7 G W w 
BELL 

8 24 40 56 72 88 194 129 

1}9/9/97 BS CAN ( 8 H X x 
BACK SPACE 

9 25 41 57 73 89 185 121 

1} 6/6)1| HT EM ) 9 Y y 

1p 26 42 58 74 og 196 122 

1|/e}1/ 6 LF SUB % J z z 

1 27 43 59 75 91 197 123 

1}o}1}/41] VT ESC + : K [ { 

12 28 44 60 76 92 198 124 

1/1]/9/o] FF FS ; << L \ : 

13 29 45 61 77 93 199 125 

1/14/9111 CR GS = = M ] } 
RETURN 

14 ag 46 62 78 94 19 126 

1} 1/1] 8 so RS > N A ~ 

15 31 47 63 79 95 WwW 127 

t}afa}a] si US / ? fe) _ puBOUT 

Fig. 1-5. ASCII/TTY Code Chart. Shaded areas are not included in the TTY Code. 
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characters are written on the display screen, essentially as shown in Fig. 1-6. Note thatthe TTY LOCK key 

has no control over incoming data, and any character can be written in response to appropriate code and 

character set selection. Space causes spacing only. DEL causes neither spacing nor writing. Control 

characters and control character sequences cause effects as listed in Table 2-1. Optional accessories 

may respond to other commands or sequences as determined by the optional accessory. Refer to Table 

2-2 for a listing of Alpha Mode specifications. 

Graph Mode. Control character GS puts the Terminal in Graph Mode. Then the Terminal draws 

vectors (either written or unwritten) in response to graphic address inputs as explained in Tables 2-4and 

2-5. The Terminal can still respond to control characters and control character sequences as explained in 

Table 2-1. Graph Mode ends and Alpha Mode occurs upon receipt of control characters US, CR, or 

control character sequence ESC FF. Graph Mode also ends upon receipt of ESC SUB, which sets GIN 

Mode and displays the crosshair cursor. Graph Mode can also be ended by pressing PAGE or SHIFT 

RESET at the keyboard. Refer to Table 2-3 for Graph Mode specifications. 

Interactive 

GIN Mode. GIN Mode occurs in response to receipt of ESC ENQ at any time the Terminal is “on 

line”. It also occurs in response to an ESC SUB, which turns on the crosshair cursor. ESC SUB should not 

be entered at the keyboard while “on line”, because immediate and erroneous transmission may occur. 

Receipt of ESC ENQ while in Alpha Mode results in immediate transmission of the Terminal status and 

the address of the point at the lower left corner of the Alpha cursor. CR or CRand EOT will automatically 

be transmitted immediately after the address, if selected by a strap option on TC-2. (EOT cannot be sent 

without CR.) Echoplexing is suppressed during GIN Mode. GIN Mode ends upon completion of 

transmission. If CR is transmitted during GIN Mode and is echoed by the computer, the Terminal will 

return to full Alpha Mode upon completion of the transmission. If CR is not echoed, the Terminal must be 

reset by one of the following before character writing can occur: BEL, BS, CR, ESC ETB, ESC FF, HT, LF, 

US, or VT. Note that if CR is echoed, or if any command affecting the display position is sent to the 

Terminal, it will cause the cursor to move away from the position that was referenced in GIN Mode; use 

BEL or US if the display position is to be left undisturbed. 

Receipt of ESC ENQ while in Graph Mode also causes GIN Mode, sending the Terminal status and 

address of the Graph Mode beam position to the computer. The computer or modem may not echo GIN 

Mode data back to the Terminal if Graph Mode and beam position are to be retained after an ESC ENQ. 

(CR echoed will reset the Terminal to Alpha Mode, and will move the cursor to the left margin; echoing the 

status and address bytes will change the beam address to a point different from that sent to the 

computer.) GIN Mode ends automatically upon completion of transmission, and the Terminal returns to 

full Graph Mode if CR is not echoed. 

Receipt of ESC SUB sets GIN Mode and turns on the crosshair cursor as a preparatory step in 

transmitting an address to the computer. The thumbwheels (located on the keyboard) can be used to 

position the crosshair cursor anywhere in the display area. The address at the crosshair intersection is 

sent to the computer in response to an ESC ENQ from the computer, or in response to entry of any 

keyboard character. The Terminal returns to full Alpha Mode upon completion of transmission if CR is 
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sent and echoed. If CR is not echoed, one of the following must be sent before the Terminal can again 

write: BEL, BS, CR, ESC ETB, ESC FF, HT, LF, US, or VT. Refer to Table 2-6 for GIN Mode specifications. 

Local 

Operation with the LOCAL/LINE switch at LOCAL is much the same as just described for LINE 

operation. However, the following exceptions exist: (1) The Terminal is isolated from the computer; 

(2) data entered at the keyboard while in Alpha Mode results in writing or executing data at the Terminal; 

(3) data entered at the keyboard while in Graph Mode results in drawing vectors or executing control 

characters at the Terminal; (4) the crosshair cursor appears in response to CTRL SHIFT K and CTRL Z, 

and can be positioned by the thumbwheels—but it can only be removed by entering SHIFT RESET or 

PAGE. 

Optional Operating Mode 

Various other operating modes or features may be available if optional accessories are installed. 

The user should refer to the instruction manual for the specific installed option for details. 

FIRST-TIME OPERATION 

This operation procedure is intended to acquaint a user with the operating features of the Terminal. 

It can also be used as a Terminal check-out procedure. Although the Terminal is not connected to a 

modem or computer, all modes are exercised. Computer echoing is simulated by a local echo feature. 

Responses are explained for all options. 

Preliminary 

The Terminal should not be connected to a power source, modem, computer or peripheral devices 

Dangerous voltage exists beneath covers in the cabinet. Servicing should be done by a 

at this time. 

qualified technician. 

Line Voltage. If the Terminal is being initially installed, check that the line voltage agrees with the 

data written on the tag which is attached to the Terminal. If it does not, change the transformer wiring and 

fuse size as described in the Servicing section. 

Power. Plug the power cord into the power source and turn the Terminal POWER switch ON. 
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POWER Lamp. Check that the POWER lamp on the front panel illuminates, and the display screen 

becomes bright. 

Data Transmission. With the keyboard switch at LINE, keyboard data is sent to the computer. It 

goes to the Terminal receiving circuits only if it is presented to them by one of the following methods: 

(1) Echoed by the computer or modem; (2) Echoed by the Terminal’s interface unit. 

With the keyboard switch at LOCAL, the Terminal is isolated from the computer; data entered at the 

keyboard is applied to the Terminal receiving circuits in a manner similar to that which occurs when the 

keyboard switch is at LINE and the interface unit is echoing data. LOCAL provides a dual advantage. It 

permits an evaluation of the data being transmitted by the keyboard, and at the same time tests the 

Terminal receiving circuits. For these reasons, LOCAL Operation is used for most of this procedure. 

Differences between LOCAL and LINE Operation are mentioned whenever they occur. /T SHOULD BE 

KEPT IN MIND THAT THE KEYBOARD'S PRIMARY FUNCTION IS TO ACT AS A SOURCE FOR THE 

COMPUTER; THE RECEIVING CIRCUIT’S PRIMARY FUNCTION IS TO RESPOND TO DATA FROM 

THE COMPUTER: THE KKEYBOARD IS SIMPLY BEING USED AS A SOURCE OF DATA FOR THE 

RECEIVING CIRCUITS WHILE IN LOCAL OPERATION. 

Initialization 

Press the PAGE key to erase the display screen. The screen must be erased each time the Terminal 

is turned on. PAGE also selects Alpha Mode and places the beam at the upper-left corner of the display 

(Alpha Mode "home" position). Each time the Terminal is erased, a new home position is selected to 

lengthen the usable life of the display screen. 

Alpha Mode 

ASCII Character Transmission and Character Effect. Check that the TTY LOCK key is not actuated. 

If it is, press the key once to release the lock. Press each key in the keyboard cluster and note the effect. 

Most of them will cause unshifted character writing, permitting a check of the code being transmitted by 

the keyboard and a check of the dot pattern being presented by the character generator in the receiving 

circuits. Keys that are an exception to this are aas follows: 

PAGE/RESET—Causes no transmission. When pressed alone, it causes Alpha Mode to be 

selected, causes erasing and places the Alpha cursor to the top-left corner of the display (Alpha Mode 

"home" position). When pressed while the SHIFT key is held down, it initializes the Terminal without 

erasing it, selecting Alpha Mode "home" position, and resetting programmable circuits. 

ESC—Transmits the control character ESC, which arms the Terminal circuits in anticipation of 

receiving one of certain subsequent characters. As an example, enter ESC and CTRL L, causing the 

control character FF to be transmitted. When FF is accepted by the receiving circuits after they have 

been armed by ESC, it causes the display to erase and the Alpha cursor to go home. FF alone cannot do 

it. (A complete listing of control character effects appears in Table 2-1.) 
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TAB—Transmits control character HT, which causes the cursor to move right one space. 

CTRL—Has no effect as a single key entry. It causes the keyboard to transmit control characters 

when used with other keyboard keys. As an example, enter a G while the CTRL key is held down; it 

transmits the control character BEL, which causes the receiving circuits to ring the bell. As a second 

example, hold down CTRL and SHIFT and press M to transmit the control character GS. This switches 

the Terminal to Graph Mode, as evidenced by the absence of the Alphacursor. Enter CTRL SHIFT O to 

transmit a US, which switches the Terminal back to Alpha Mode; the Alpha cursor will reappear. 

SHIFT—Its only effect as a single key entry is to restore View condition, without otherwise 

affecting transmission or the receiving circuits. Wait until Hold status occurs. Then press SHIFT and 

note the effect. When SHIFT is used with the other keys, it causes the shifted character to be 

transmitted as indicated on each key. When used with CTRL and certain other character keys, it 

causes transmission of control characters as listed in Table 1-1, and defined in the CTRL key 

explanation. 

BACK SPACE—Transmits control character BS, causing the cursor to move back one space. 

Enter a space command and then press BACK SPACE and note the effect. 

LF—Transmits the control character LF. At the receiving circuits, LF causes the Alpha cursor to 

move down to the next line. The cursor may also move to the left margin if the "LF EFFECT” strap 

option on TC-1 is at LF — CR position. Enter an LF and observe the results. 

RETURN—Transmits the control character CR. At the receiving circuits, it causes the Alpha 

Cursor to move to the left margin. There are two “left” margin positions. One is vertically aligned with 

the “home” position and is referred to as Margin 0”. The second is near the horizontal center of the 

screen, and is referred to as "Margin 1”. Margin 1 is automatically selected each time the Terminal line- 

feeds past the 35th (last) line while Margin @ exists. Margin @ is selected when the Terminal line-feeds 

past the 35th line while Margin 1 exists, and is also selected when ESC FF is received or when PAGE or 

SHIFT RESET is entered at the keyboard. CR also causes a line feed to occur if the CR EFFECT strap 

on TC-1 is in the CR — LF position. 

RUBOUT—This key sends the ASCII code for DEL. The receiving circuits accept it, but it causes 

no spacing, writing, or other obvious effect. 

BREAK—Sends a break signal to the interface unit, which may then-+transmit a break signal to the 

computer. Has no effect upon the receiving circuits. 

Automatic Line Feed and Carriage Return. By now, it probably has been noticed that the Terminal 

receiving circuits automatically perform acarriage return and line feed each time the last (74th) character 
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in aline is written. If it hasn’t been noticed, hold down awriting character key until a full line of characters 

is written, and observe the effect. Note that the Alpha Cursor returns to the effective margin position— 

Margin @ or Margin 1. 

Margins. Enter a PAGE command and note the cursor position at the left edge (Margin 0) of the 

display. Hold the LF key down until the cursor disappears past the bottom of the display screen, and note 

that it re-appears at the top-center of the display, in Margin 1 position. Hold the LF key down until the 

cursor moves past the bottom of the display; it will re-appear at the top in Margin @ position. THE 

EFFECTIVE MARGIN CONDITION CHANGES EACH TIME THE DISPLAY LINE-FEEDS PAST THE 

LAST (35th) LINE. 

Again arrive at the Margin 1 position and enter several SP characters at the Space bar. Then press 

the RETURN key to senda CR to the receiving circuits. Note that the cursor returns to the effective margin 

position, in this case Margin 1. Now enter enough characters to space past the end of the line. Note that 

the cursor returns to Margin 1. CR, RETURN, OR AUTOMATIC CARRIAGE RETURN SETS THE 

CURSOR BACK TO THE EFFECTIVE MARGIN POSITION. 

Press the SHIFT RESET to set Margin @. Now enter characters until a line is fully written and an 

automatic line feed-carriage return occurs. Note that characterwriting ignores Margin 1 position or 

Margin 1 information while Margin @ exists. /F TWO-COLUMN FORMATTING/S TO OCCUR, MARGIN @ 

INFORMATION MUST BE KEPT TO 36 CHARACTERS OR LESS. 

View/Hold. Wait about 90 seconds and note that the Terminal automatically enters a reduced 

intensity condition referred to as Hold. This condition prolongs tube life, and occurs in Alpha Mode only. 

THEREFORE, THE TERMINAL SHOULD ALWAYS BE PLACED IN ALPHA MODE WHEN ENERGIZED, 

BUT NOT IN USE. Additionally, stored displays should not be retained in Hold Mode for more than one 

hour; longer storage may damage the display screen. 

TTY Character Transmission and Character Effects. The Terminal operation with TTY LOCK 

activated is essentially the same as for ASCII. The difference is that a truncated character set is available 

for transmission as illustrated in Fig. 1-5. 

Place the TTY LOCK key in its active position. Now enter various letters and note that they write as 

upper case, regardless of the position of the SHIFT key. 

Graph Mode 

Press the SHIFT KEY and note the position of the Alpha Cursor. Then send GS (CTRL SHIFT M) to 

the receiving circuits and note that the Alpha cursor disappears. Send the address 383Y, 512X to place the 

beam near the center of the screen. The required bytes can be determined from Fig. 1-6 through 1-9. They 

equate to + DEL @ @in ASCII code. Enter + RUBOUT @ @ at the keyboard. (RUBOUT transmits DEL.) 
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Unwritten Vector. No obvious results occur in response to the just entered characters, because they 

make up the first address to be received after a GS, and the beam is blanked while the movement occurs. 

Written Vector. Enter @ again. It will execute a second vector, which will be written. This vector 

appears as a dot near the center of the screen, since no change in position was commanded. (The @ 

contains the code for a Low X byte, which causes vector execution.) Now send the address for 32Y, 32X. 

This equates to SP DEL SP _ andis entered at the keyboard as Space RUBOUT Space _ to draw the vector. 

Note that nothing happens until the Low X (last) command is entered, but then a vector is drawn from the 

center to the lower left corner. 

Resetting With US. Now go back to Alpha Mode without otherwise disturbing the receiving circuits, 

by sending a US to the Terminal. Do it by entering a CTRL SHIFT O at the keyboard. Note that the Alpha 

cursor appears with its lower left corner at the end of the vector, since US causes no change in the 

Terminal position-register contents. 

Graph Memory. Send ten SP commands to the Terminal by pressing the keyboard Space bar. Note 

that the cursor moves away fromthe end of the vector. Put the Terminal back in Graph Mode by sending it 

a GS (CTRL SHIFT M). Then send the same Low X command as was last used, by again entering — at the 

keyboard. The beam will move unseen back to the end of the vector because of the Graph Mode memory 

circuits. This can be confirmed by entering asecond _at the keyboard, to again send the Low X command 

to the receiving circuits. Note that the same Low X command as contained in the last address must be 

used, or the beam position will differ by the amount of difference between the two Low X bytes. 

Resetting With CR. Now switch from Graph Mode to Alpha Mode by sending a CR to the receiving 

circuits. This can be done by pressing the RETURN key or entering a CTRL M at the keyboard. This places 

the Alpha cursor at the left margin. If the CR EFFECT strap on TC-1 is at CR, the cursor is placed in line 

with the last graphic position of the beam; if the strap is at CR — LF, the cursor is placed one line below the 

last graphic position. 

Resetting With ESC FF. Send a GS to the receiving circuits by entering a CTRL SHIFT M at the 

keyboard. Enter two_ commands to confirm that the Terminal is back in Graph Mode, and is at the end of 

the drawn vector. Then send an ESC FF sequence to the receiving circuits. Do this by entering ESC and 

then CTRL L. Note that this erases the display, selects Alpha Mode, and homes the Alpha cursor. This can 

also be done locally by pressing the PAGE key, regardless of the position of the LOCAL/LINE switch. 

Resetting With RESET. Send another GS (CTRL SHIFT M) to the receiving circuits, enter _to return 

to the last graphic address, and then draw a vector to 32Y, 1023X. This translates to SP DEL ? which can 

be sent by entering Space RUBOUT ? _ at the keyboard. Now press the SHIFT and RESET keys at the 

keyboard. Note that the Alpha Mode is restored, and the Alpha cursor appears at the top left corner of the 

screen. No erasing occurs. This particular operation can only be accomplished from the keyboard. No 

program command equivalent to SHIFT RESET can be sent. 
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Shortened Addresses. The sequence in Table 1-2 illustrates the ability of the receiving circuits to 

respond to various graphic commands of less than four bytes. The missing bytes remain sent in the last 

address which contained them. Table 2-5 specifies the minimum bytes that can be sent in any one 

situation. 

View/Hold. The Hold feature is over-ridden while the Terminal is in Graphic Mode. THE TERMINAL 

SHOULD ALWAYS BE RETURNED TO ALPHA MODE WHEN ENERGIZED, BUT NOT IN USE. Stored 

displays should not be retained in view for more than 15 minutes; stored displays should not be retained in 

Hold Mode for more than one hour. 

TABLE 1-2 

Shortened Address Illustration 

‘Send 

Address & Command ASCII Keyboard 

543Y, 543X. (Initial adress; @ DEL @_ @ RUBOUT 

send 4 bytes.) 

543Y, 512X. (Lo X changes; @ @ 

send only Lo X.) 

541Y, 512X. (Lo Y changes; }@ }@ 

send Lo Y, Lo X.) 

29Y, 512X. (Hi Y changes; SP @ Space @ 

send Hi Y, Lo X.) 

29Y, OX. (Hi X changes; send }sP @ } Space @ 

Lo Y, Hi X, Lo X.) 

543Y, OX. (Hi Y and Lo Y @ DEL @ @ RUBOUT @ 

change; send Hi Y, Lo Y, 

Lo X.) 

31Y 543X. (Hi Y, Hi X, and SP DEL @_ Space 

Lo X change; send four bytes.) RUBOUT @ _ 

GIN Mode 

Crosshair Cursor. Enter ESC and CTRL Z and note that a crosshair cursor appears. (If the 

horizontal thumbwheel is in either limit, the vertical line may be the only line to appear; with the vertical 

thumbwheel at the lower limit, the horizontal line may be the only line to appear. Move both thumbwheels 

out of their limits to present both lines.) Check that the cursor can be moved via the thumbwheels. Press 

any key except PAGE or SHIFT RESET and note that they have no effect. Press PAGE or SHIFT RESET 

and note that the crosshair cursor disappears and the Alphacursor returns. THE RECEIVING CIRCUITS 
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